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Notes about Commission reports
Korero tapiri ki nga purongo o te Komihana

Citations and referencing

The citations section of this report lists public documents. Documents unavailable to the
public (that is, not discoverable under the Official Information Act 1982) are referenced in
footnotes. Information derived from interviews during the Commission’s inquiry into the
occurrence is used without attribution.

Photographs, diagrams, pictures

The Commission owns the photographs, diagrams and pictures in this report unless
otherwise specified.

Time, altitude, distance and speed

Times referred to in this report are stated in the applicable local time, being either New
Zealand Standard Time (NZST), which is Universal Time Coordinated (UTC) + 12 hours or
New Zealand Daylight Time (NZDT), which is UTC + 13 hours. In New Zealand, in accordance
with exceptions to the International System of Units and with the Aeronautical Information
Publication (AIP) Gen 2.1, altitudes, elevations and heights are measured in feet. In this report
these parameters are therefore only expressed in feet (ft) without a metric equivalent.
Navigational distances are stated in nautical miles, vertical speed in feet per minute, and
horizontal speed in knots (being nautical miles per hour).

Verbal probability expressions
For clarity, the Commission uses standardised terminology where possible.

One example of this standardisation is the terminology used to describe the degree of
probability (or likelihood) that an event happened, or a condition existed in support of a
hypothesis. The Commission has adopted this terminology from the Intergovernmental Panel
on Climate Change and Australian Transport Safety Bureau models. The Commission chose
these models because of their simplicity, usability, and international use. The Commission
considers these models reflect its functions. These functions include making findings and
issuing recommendations based on a wide range of evidence, whether or not that evidence
would be admissible in a court of law.

Likelihood Equivalent terms

Virtually certain > 99% probability of occurrence | Almost certain

Very likely > 90% probability Highly likely, very probable
Likely > 66% probability Probable

About as likely as not 33% to 66% probability More or less likely

Unlikely < 33% probability Improbable

Very unlikely < 10% probability Highly unlikely
Exceptionally unlikely < 1% probability
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Figure 1: Bombardier DHC-8-311, ZK-NEF
(Credit: Philipp Greimi)
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Figure 2: Location of incident
(Credit: Land Information New Zealand Toitt Te Whenua)

Page iv | Final Report AO-2024-001



Contents
Rarangi take

1  Executive summary 1
WHat NAPPENEM. ...ttt st 1
WHY 1t RAPPENEA ...ttt 1
WAt WE CAN TRAIM ...ttt et st 1
WHO MAY DENETI ...ttt 2

2  Factual information 3
INAITATIVE. ...ttt nsenseen 3
PersonNel INFOrMAtION ..ottt sttt s st 5
AIFCraft INFOIMATION ...ttt sttt 6
Aerodrome and weather INfOrMatioN ...ttt ssesens 7
Organisational INfOrMAtION ..ottt sanes 8
PHOT TrAINING ettt 8

3  Analysis 9
INEFOAUCTION oottt ettt sttt 9
What NAPPENE.........reee sttt sttt sttt sses 10
V1 take-off AECISION SPEEM.......irirereeie sttt sttt st st nsens 11
Bird StrHKE NAZAIT ...ttt sttt 12
Crew resource management and human factors ... 15

4  Findings 17

5 Safety issues and remedial action 18
GEINEIAL ettt 18
Crew resource management and human factors ... 18

6 Recommendations 20
GENEIAL oottt sttt 20
RECOMMENTALIONS ...ttt ss st s st st sssnsss 20

7  Other safety lessons 21

8 Data summary 22

9 Conduct of the inquiry 23

Abbreviations 24

Glossary 25

Citations 26

Final Report AO-2024-001 | Page v



Figures
Figure 1: Bombardier DHC-8-311, ZK-NEF

Figure 2: Location of incident

Figure 3: Take-off performance card

Figure 4: Timaru Aerodrome

Figure 5: Location of aeroplane after stopping

Figure 6: Braking marks

Figure 7: Rejected take-off procedure

Page vi | Final Report AO-2024-001

11
12



1

Executive summary
Tuhinga whakarapopoto

What happened

1.1.

1.2.

1.3.

14.

On 7 February 2024, a De Havilland DHC-8-311 (Q300) aeroplane was taking-off from
Timaru on a scheduled flight to Wellington. On board were 36 passengers and three
crew.

After accelerating past the maximum take-off rejection speed the first officer, who
was the pilot flying, saw a flock of birds out to the right flying towards the take-off
flight path. The first officer was concerned that the birds might strike and damage the
aeroplane. The first officer intended to continue with the take-off and, to avoid the
birds, moved the control column forward to reduce the rate of rotation and stay
below the birds.

The captain perceived the reduced rate of rotation as a lowering of the nose of the
aeroplane and thought the first officer was rejecting the take-off. The captain
immediately closed the power levers and started braking action.

The aeroplane overran the end of the runway by about 5 metres (m). There was no
damage to the aeroplane or injuries to the passengers or crew.

Why it happened

1.5.

1.6.

1.7.

The first officer prioritised avoiding the birds over flying the normal take-off profile.
To achieve this the first officer reduced the rate of rotation of the aeroplane while still
intending to continue with the take-off. This was not an approved or standardised
procedure and was not communicated to the captain.

The captain, on observing the first officer's actions believed they were rejecting the
take-off. The captain therefore immediately reduced power and started hard braking.
Despite these actions, the aeroplane overran the end of the runway.

There was a breakdown in communication between the two pilots, resulting in neither
pilot having a correct understanding of the other’s intentions. The actions taken
resulted in the take-off being rejected above the maximum permitted decision speed
and the aeroplane overrunning the end of the runway.

What we can learn

1.8.

1.9.

1.10.

Crew resource management (CRM) is both a preventative and recovery risk control.
To be effective it is dependent on clear, concise, consistent, correct and timely
communication between crew members.

The perceived consequences of a bird strike need to be factually based, to help
ensure pilots take actions informed by presented risk.

Standardised procedures enhance safety, by ensuring crew take consistent and
reliable actions to minimise errors, mitigate risks and provide clear protocols for all
phases of flight. Deviation from a procedure can have unintended consequences.

Final Report AO-2024-001 | Page 1



Who may benefit

1.11.  Pilots and operators may all benefit from the findings, safety issue and other safety
lessons contained within this report. A breakdown in communication at a critical time
can occur in any system in which people interact with technology. The discussion,
findings and lesson relating to crew resource management and human factors may
benefit other organisations outside aviation.
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2

Factual information
Parongo pono

Narrative

2.1.

2.2.

2.3.

On Wednesday 7 February 2024," a De Havilland DHC-8-311 (Q300) ZK-NEF (the
aeroplane) operated by Air New Zealand (the operator) was scheduled to fly a regular
air transport flight from Timaru to Wellington. On board were 36 passengers and
three crew, comprised of two pilots and a flight attendant.

The crew had overnighted in Timaru after landing there the previous evening. They
arrived at the aerodrome at about 0540 to prepare for the flight. The pilots, after
preparing the aeroplane, completed their take-off performance calculations and filled
in the performance card (see Figure 3). The crew boarded the passengers and
obtained air traffic control clearance for the flight to Wellington. The pilots agreed
that the first officer (FO) would be the ‘pilot flying'? for the flight and the captain
would perform the duties of ‘pilot monitoring’.? The captain was seated in the left
seat and the FO in the right seat.
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Figure 3: Take-off performance card
(photographed after the occurrence)

The FO, as the designated pilot flying, gave the take-off safety briefing, including the
following statement:

" Times are in New Zealand Daylight Time (coordinated universal time (UTC) + 13 hours) and expressed in 24-
hour format.

2 The pilot responsible for controlling the aeroplane.

3 The pilot responsible for monitoring the flight management and aeroplane control actions of the pilot flying
and carrying out support duties such as radio communications and checklist reading.
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Rejected take-off, either pilot may call 'stop, stop’ and I'll use the rejected take-
off procedure. And any malfunction at or after V14, the take-off will continue.
Anything critical, smoke, fire, — we'll take that into the circuit.”

24.  The captain taxied the aeroplane from the terminal to line up on runway 02,° the
main sealed runway (see Figure 4). At 0648:52, the FO, after making the take-off and
departure radio call on the local aerodrome frequency, took control of the aeroplane
and advanced the power levers to start the take-off. The FO then called 'Set power'.
In response, the captain fine-tuned the power setting while the FO focused on
remaining aligned with the runway centreline. At 0649:13, the captain called
'70 knots’ and the FO replied '‘Checked’.”

inal
position ..

terminal

Figure 4: Timaru Aerodrome
2.5. At 0649:17, as the airspeed indicator reached 97 knots (kt) (180 kilometres per
hour (km/h)) the captain called 'V1, rotate’. At this time the FO started pulling back on
the control column with both hands® to initiate the rotation towards the target take-
off attitude of 9° nose up. At 0649:20, the FO observed a flock of birds to the right
flying towards the take-off path and called ‘Oh no’ over the intercom.? The captain
replied, 'Keep going'.

2.6.  The FO, believing the birds might strike the aeroplane, reduced the rate of rotation
resulting in a lower pitch attitude to stay below the path of the birds, but still planned

4V1 is the take-off decision speed. (See paragraph 3.12 for more detail.)

> Meaning return to land at Timaru.

6 Runways are referenced to the nearest 10° magnetic bearing. Runway 02 is on a bearing of 020°.
7 A check that both airspeed indicator readings correlated. 70 kt is equivalent to 130 km/h.

8 Flying pilots are trained to use both hands on the flight controls to set the take-off attitude.

9 The intercom was voice activated and did not need a transmit button to be pushed.
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2.7.

2.8.

2.9.

to continue with the take-off. The FO did not communicate this action or their
intended plan to the captain. At interview, the captain stated that they observed the
reduction in the rate of rotation, perceived as the aeroplane nose lowering, and
thought the FO was rejecting the take-off.

At 0649:24, the captain retarded the power levers and started braking action. At the
same time, the FO was recorded saying ‘Oh no no’, and the captain uttering an
expletive. The aeroplane had accelerated to 114 kt (211 km/h), 17 kt above V1, before
it started to decelerate under braking. The aeroplane was brought to a halt at 0649:34
with the nosewheel 4.7 metres (m) beyond the end of the runway but still on the
bitumen (see Figure 5).

runway end

-

Figure 5: Location of aeroplane after stopping
The FO advised air traffic services that the runway was blocked. The crew then shut
down the engines and isolated the flight data and cockpit voice recorders in
accordance with the operator’s procedures. The passengers and crew were returned
to the terminal by vehicles and the aeroplane secured to await the arrival of technical
and investigative personnel.

There was no injury or damage, but the main landing gear wheels and brakes were
replaced as a precaution. The aeroplane was returned to service two days later.

Personnel information

2.10.

The captain joined Air Nelson'® in January 2017, having accrued some 1300 hours
flying experience, including 230 hours on a multi-crew turboprop aeroplane. The
captain obtained their Airline Transport Pilot Licence (Aeroplane) in October 2019 and
captaincy qualification in May 2022. At the time of the occurrence the captain had
accrued 4130 hours total flying experience, including 2813 hours on the Q300

10 Air Nelson became fully integrated into Air New Zealand on 19 November 2019.
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211,

2.12.

2.13.

2.14.

2.15.

aeroplane. The captain held a current Class 1 medical certificate, and reported they
were in good health and fit for duty on the day of the occurrence.

The captain’s training records, including their captaincy upgrade, were reviewed. The
final upgrade assessment commented that the captain’s ‘check to line completed to a
very proficient standard’, ‘displaying a high level of situational awareness and CRM
(crew resource management) skills’. The captain’s last check was completed on

12 August 2023 with an overall result of ‘Proficient’. Additional comments included a
'high standard of competence displayed with well managed challenging exercises.
Runs a relaxed flight deck, ensures necessary tasks are completed and no
unnecessary risks taken to complete flight'.

The FO joined the operator, to fly Q300s, in January 2023. At the time of joining, the
FO had a total of 1758 hours flying experience. This was mainly on single-engine
aeroplanes with some limited multi-engine training experience but no multi-crew
flying. The FO completed their conversion training and was cleared to flying duties in
July 2023.

The FO held a Commercial Pilot Licence (Aeroplane) issued in May 2018. At the time
of the occurrence the FO had accrued 2042 hours total flying, including 276 hours on
the Q300 aeroplane and a further 22 hours in the simulator. The FO held a current
Class 1 medical certificate, and reported they were in good health and fit for duty on
the day of the occurrence.

The Commission reviewed the FO's training records. During initial conversion training,
several references were made regarding the FO's ‘lack of experience’ and that one
additional simulator training session was included. The FO was also given additional
training before repeating their final simulator check ride, in which they were assessed
as 'proficient’.

The FO's line training "' records stated that the FO was 'progressing as expected’ and
passed their ‘clearance to line’ check on 5 July 2023. Following this the FO joined the
pilot roster, which was interspersed with several simulator rides. Three of these rides

were as ‘support pilot" and a further three were for training and assessment. On

15 November 2023, the FO completed their scheduled 90-minute human factors (HF)
course as part of the operator’s HF training programme (see paragraph 2.28).

Aircraft information

2.76.

2.17.

ZK-NEF was a DHC-8-311 aeroplane manufactured by De Havilland Canada. It was a
development in the ‘Dash 8’ series of aeroplanes and was known as ". It was a high-
wing, pressurised aeroplane powered by two turboprop engines. It was configured
for a two-pilot flight crew, one flight attendant and has a seating capacity of 50
passengers.

The aeroplane could be flown from either seat. However, directional control while
taxiing was via a tiller or hand control located to the left of the captain’s seat. If the
first officer was the pilot flying when landing, the captain would take control as the

" Flying with an instructor during a routine commercial flight.

121n 1992 the company was purchased by Bombardier. The Dash-8 series in production were the -100, -200 and
the Tne-300 series. Bombardier renamed the Dash-8 as Q300 for ‘Quiet’. Bombardier ceased production of the
Q300 in 2009 and in 2018/2019 Longview Aviation Capital bought the Dash-8 and Q400 type certificates from
Bombardier and re-established production under the De Havilland Canada Limited (DHC) brand. From this date
all DHC model type certificates, including the Q300, were held by the same company.
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2.18.

aeroplane slowed below about 50 kt. The same principle applied during a rejected
take-off.

The operator’'s Q300 aeroplanes were fitted with both a cockpit voice recorder (CVR)
and a flight data recorder (FDR). The two recorders from the aeroplane were removed
by Commission investigators and taken to the Australian Transport Safety Bureau
(ATSB) in Canberra where they were downloaded. The recordings were confirmed to
be of good quality.

Aerodrome and weather information

2.19.

2.20.

2.21.

2.22.

2.23.

2.24.

2.25.

Timaru is a certificated ® unattended ' aerodrome situated 6 nautical miles (NM)
(10 km) north of Timaru. The aerodrome consisted of one bitumen runway, aligned
02 or 20", a parallel grass runway and a grass cross runway. The main bitumen
runway was 1280 m long and 45 m wide.

The runways were surrounded by mown grass with farm paddocks out from the
boundary. The boundary fence was 160 m from the end of runway 02.

Birds were a known hazard at the aerodrome, especially in late summer and cropping
time. Civil Aviation Rules (CARs) required certificated aerodrome operators to have a
‘wildlife hazard management’ plan.’® The bird hazard risk was regularly reviewed
using local information and recent bird-strike and near-miss reports provided by the
Civil Aviation Authority of New Zealand (CAA) and the operator. The aerodrome
operator had assessed the bird hazard as 'low and steady’ for most of 2023, rising to
'low and increasing’ at the end of the year and returning to ‘low and steady’ in
January 2024.

The aerodrome operator’s bird-management plan included the use of two fixed gas
cannons set to fire at regular intervals and a combination of mobile pyrotechnics and
shotguns. For noise abatement the gas cannons operated between 0900 and early
evening only.

On the morning of the incident, about 30 minutes before departure of the aeroplane,
the person conducting the runway inspection also observed some birds near the
runway. The aerodrome manager reported that some pyrotechnics were used to
disperse these birds.

The operator's Q300 route guide, part 2, noted for Timaru:
Plovers frequent on the aerodrome.
Black-backed gulls observed when cropping occurs on surrounding farmland.

The incident occurred during daylight hours. The crew reported the weather was fine
with little or no wind. The runway was dry. This observation was supported by several
witnesses and the aerodrome operator’s closed-circuit television (CCTV) recordings
taken at the time.

3 An aerodrome is required to be certificated when it is used for regular international flights or regular air
transport involving aeroplanes with a seating capacity greater than 30 passengers.

4 No air traffic control service provided at the airfield.
> Depending on take-off or landing direction.

16 Civil Aviation Rules 139.71, ‘Wildlife hazard management'’. https://www.aviation.govt.nz/rules/rule-part/part-
139/subpart-b/#P139.71 .
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Organisational information

Pilot training

2.26. With the return to unrestricted operations after Covid-19, the operator started an
expansion of its operations across its various fleets of aircraft. This involved extensive
recruitment and training programmes. The operator’s internal investigation report
into this occurrence noted that ‘pilots join the fleet with comparatively less
experience than they had historically’. The combined recruitment, experience levels
and training programmes placed additional demands on the operator’s training
resources, including the requirement for CRM and HF training.

2.27. The operator’s specific CRM and HF training programme for Q300 pilots was
conducted in four parts:

e Introduction course (one day) — completed as part of the pilot’s initial aircraft
technical course

e Awareness course (two days) — completed within the first year of line flying
e Refresher training (90 minutes) — conducted annually
e Upgrade course (one day) — completed as part of command upgrade training.

2.28. Training covered the typical human factors topics required for airlines operating
under CARs Part 121, 'Air Operations Large Aeroplanes’ and detailed in CAA's
Advisory Circular AC121-4 (Civil Aviation Authority, 2013). These included information
processing, situational awareness, leadership and teamwork, decision-making,
communication, threat and error management, stress and fatigue, social influences
and just culture.

2.29. During simulator and line-training exercises, the operator also assessed the ability of
pilots to operationalise their CRM/HF knowledge. Non-technical skills were a core
component of flight training and checking. The operator graded pilots on their non-
technical skills ability. Poor scores against behavioural markers'’ could lead to a pilot
failing a check or assessment flight even if they had flown the aeroplane within
technical tolerances.

7 Application of procedures, communication, flight path management — automation, flight path management -
manual, knowledge, leadership and teamwork, problem solving and decision making, situational awareness and
workload management.
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3

Analysis

Tataritanga

Introduction

3.1.  A’runway excursion’ is when an aircraft departs the runway in use during either take-
off or landing. This occurrence was specifically defined as a ‘runway excursion
(overrun)’ as the crew could not stop the aeroplane within the runway area during a
rejected take-off and it overran the end of the runway.'®

3.2.  Runway excursions during take-off or landing continue to dominate aviation accident
statistics, with crew performance being a major contributor. A study by the ATSB
found that runway excursions, including overruns and veer-offs during take-offs and
landings, continue to ‘dominate as the primary cause of commercial hull losses
(Australian Transport Safety Bureau, 2009, April).

3.3.  Astudy by a consortium of European regulators, operators, aircraft manufacturers
and universities found that runway excursions remained the most common type of
reported accidents and the number had remained consistent over the last 20 years
(Future Sky Safety, Post J. A, 2015, 14 December). The study used a taxonomy of 31
standard descriptions to describe the causal factors contributing to veer-off
occurrences. The leading 16 factors by frequency were listed as:

1 Crew performance inaccurate 56%
2 Wet/Contaminated runway 25%
3 Crosswind 24%
4 Inaccurate information to crew 23%
5 Technical issue: Landing gear 16%
6 Gust 12%
7 Technical issue: Steering system 11%
8 Asymmetric thrust 11%
9 Unstable Approach 8%
10 Hard landing 7%
11 Deteriorating/poor visibility 7%
12 Heavy precipitation 6%
13 Aquaplaning 5%
14 Technical issue: Hydraulics 5%
15 Maintenance issue 4%
16 Technical issue: Braking system 4%1°

3.4.  The study made the following comments regarding ‘crew performance inaccurate”:

This causal factor is observed in more than 50% of the occurrences for both
landing and take-off. This factor was allocated to all occurrences where it was
observed that action(s) or lack of action of the crew contributed to the
occurrence of the veer-off. This causal factor comprises a wide range of crew
handling from (in rare events) crew errors to (in most cases) non-optimal
response for the situation...

'8 The other type of excursion is a ‘veer-off’, in which an aircraft departs the side of a runway or taxiway.
9 The remaining 15 factors rated 3% or less.
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3.5.

3.6.

More recently, the International Civil Aviation Organization’s (ICAQ’s) Global Aviation
Safety Plan 2023-2025 identified runway excursions as one of the top five high-risk
categories of occurrences (International Civil Aviation Organization, 2022).

The following section analyses the circumstances surrounding the event to identify
those factors that increased the likelihood of the event occurring or increased the
severity of its outcome. It also examines any safety issues that could adversely affect
future operations.

What happened

3.7.

3.8.

3.9.

3.10.

During a routine take-off in good weather conditions, the FO became concerned
about a flock of birds approaching the take-off path of the aeroplane from the right.
The FO called out ‘Oh no'. The captain had also seen the birds and thought they
understood what the FO was expressing. In response, the captain, aware the
aeroplane had passed V1, replied with ‘Keep going'.

The FO said at interview that they were aware they had passed V1 and was adamant
there was no intention of rejecting the take-off. However, the FO was becoming
increasingly worried about the potential serious damage a bird strike could cause. To
mitigate this risk, the FO intended to continue with the take-off but remain below the
birds by reducing the rate of rotation of the nose of the aeroplane.

The FO did not communicate this plan to the captain. The captain said they observed
the reduction in the rate of rotation and thought the FO was rejecting the take-off.
The captain, aware that time was critical, immediately retarded the levers, applied
reverse thrust and started heavy braking.

The anti-skid system functioned as designed with both main wheels starting to lock
up several times but then releasing, resulting in some skidding as the aeroplane
slowed to a stop. The anti-skid activation was not fully symmetrical and so the
aeroplane started to deviate right of the centreline by 2-3 m before the captain was
able to correct this movement (see Figure 6).
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3.11.

The aeroplane travelled 4.7 m past the end of the designated runway area but
remained on the sealed bitumen overrun.

Figure 6: Braking marks

V1 take-off decision speed

3.12.

3.13.

3.14.

3.15.

Civil Aviation Rules define V1 as the take-off decision speed. ?° It is the maximum
speed during take-off at which the pilot must take the first action to reject take-off
(like reducing thrust or starting to brake) ensuring the aeroplane can stop within the
available runway distance. Above this speed a pilot must continue with the take-off as
there will be insufficient runway available to stop safely.

The V1 speed is calculated for each take-off and is based on runway length, aircraft
weight and environmental conditions. For the take-off from Timaru on

7 February 2024, the V1 speed was calculated as 97 kt. This was also the VR or rotate
speed, the speed at which the flying pilot would start pitching up (rotating) the nose
of an aeroplane to the take-off attitude.

When interviewed by the Commission, both pilots were able to clearly articulate what
V1 was and the procedure for a rejected take-off (see Figure 7). They were also aware
of the circumstances in which a rejected take-off could be initiated and the
requirement to continue with a take-off after passing V1.

For the Q300, the target take-off pitch attitude was 9°, displayed on the attitude
indicator on the instrument panel. The FDR recorded the pitch attitude reaching a
maximum of 6.3° before starting to lower. The pitch attitude then lowered at a faster

20 CARs Part 1, ‘Definitions and Abbreviations'.

Final Report AO-2024-001 | Page 11



3.16.

rate. The FDR also recorded that the aeroplane was still on the runway at this time
but the weight on the main landing gear was reducing. The aeroplane was about to
become fully airborne.

The captain, on observing the rate of rotation reducing believed that in the limited
time available they could either allow the FO to continue with the rejected take-off,
attempt to take control and continue with the take-off, or immediately retard the
power levers and start heavy braking. The captain chose the last action as they knew
they could react faster; their right hand was still on the power levers while both the
FO’s hands were on the flight controls. Any further delay could have resulted in a
significant overrun of the runway.*'

AlR NEW ZEALAND

QUICK REFER
Mon-Mormal Pr

REJECTED TAKE-OFF
If a rejected take-off becomes necessary the call “STOP,
STOP" will be made by either pilot. The Captain (If PM) will
normally assume control prior to 50 knots. The F/O will then
advise ATC of the abort and the crew will assess the
situation. If the reason for the abort is fire or smoke, the
Captain will set the parking brake and request "Emergency
Evacuation Checklist". The Captain will advise ATC of the
problem, intentions and request emergency equipment.

PF PM

Either pilot will state, “Stop Stop” and the Aborted Takeoff
Procedure is initiated

Simultaneously

Power Levers.............. Disc
Braking...........c.c........ Max

PIC First Officer
‘I Have Control” “You Have Control”

Advises ATC of the ABORT
Cancels all flashing Master
Caution and/or Master
Warning Lights

Once the aircraft has stopped the crew will assess the
problem

Figure 7: Rejected take-off procedure
(Credit: Air New Zealand)

Bird strike hazard

3.17.

The FO reported that they were concerned about the consequences of a bird strike,
especially if a bird struck the windscreen. This concern was repeated by the operator,
who commented that for some Q300 pilots the perception of the threat to flight
safety posed by birds is higher than it actually is. This perception suggested that
some pilots were overestimating the damage or risk that a bird strike might cause.

21 At 114 kt and accelerating, the 160 m from the end of the runway to the fence would have been traversed in
about two seconds or less.
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3.18.

3.19.

3.20.

3.21.

3.22.

3.23.

3.24.

The Commission reviewed data on rejected take-offs for all of the operator’s aircraft
types over the five years preceding the 7 February 2024 occurrence. There was a total
of 163 rejected take-offs across the entire fleet. Most rejected take-offs were for
technical reasons, for example engine performance. The data also showed that in 43
of the 163 rejected take-offs, birds were cited as the reason for rejecting the take-off.
All but two involved either the Q300 or the ATR72. Between 30% and 33% of these
were determined to be within 20 kt of reaching V1. Two reports, both involving ATR
aeroplanes, recorded the speed at which the take-offs were rejected as ‘just prior to
V1'. In neither case did a bird strike occur.

The damage a bird strike could inflict on an aircraft (aeroplane and helicopter) is
dependent on several variables, including the speed of the aircraft, the mass and
number of birds, the type of aircraft and where a bird strikes on an aircraft. Aircraft
speed and the mass of the bird are inter-related; the faster the aircraft or heavier the
bird, **greater the impact force.?

The location and effect of a bird strike can be influenced by the aircraft type. For
example, turbofan- versus turboprop-powered aeroplanes, such as a Boeing or Airbus
versus a Q300. The risk of a bird being ingested into an engine resulting in a power
loss is greater for a turbofan aircraft because, unlike a turboprop, a bird can directly
enter the engine and not have to pass through the propellor arc.

While an engine is designed to be capable of ingesting a small- or medium-sized bird
with minimal consequences, the ingestion of a large bird or multiple birds can result
in significant damage (see SKYbrary, n.d.). For example, on 15 January 2009 an Airbus
A320 was forced to ditch into the Hudson River, New York, after the aircraft struck a
flock of Canada geese, causing both engines to fail. The ditching was successful; of
the 155 persons on board, there were 5 serious and 55 minor injuries but no
fatalities**

While there is a greater potential for a bird strike closer to the ground, aircraft speed
is slower when taking off or landing. Therefore, the risk of significant damage is less
when compared to cruise flight, including for a bird striking the windscreen. Had a
bird strike occurred, it was considered very unlikely that it would have penetrated
the flightdeck or been ingested into an engine. The aeroplane’s design and
performance characteristics meant that even with the loss of an engine it should still
have remained controllable. This would have allowed the crew to return and land at
Timaru without further damage or injury.

Initial conversion and subsequent continuation training for the operator’'s Q300 fleet
pilots included practising engine failures at various phases of flight. The failure of an
engine on take-off, either for mechanical reasons or a bird strike, formed part of that
training.

The operator’s internal investigation and report into this occurrence stated that crew
training did not focus on ‘the threat of birds to the aircraft, only on administrative
action following a bird strike or near strike’, including submitting an internal air safety
report. The report noted that no specific bird awareness training existed and the
Q300 simulator was not capable of simulating birds. This was planned to be

23 For a more detailed description of impact variables and forces see Transport Canada (2004).
%4 National Transportation Safety Board Accident Report NTSB/AAR-10/03.
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3.25.

3.26.

3.27.

3.28.

3.29.

3.30.

addressed in a simulator upgrade programme. Scenario-based bird awareness
training provided to ATR72 pilots would be given to Q300 pilots.

Further, the report stated that: ‘As pilots join the [Q300] fleet with comparatively less
experience than they have had historically, this training will become more important,
as bird awareness and risk analysis has largely been an assumed skill'.

The FO, concerned about the risk of a bird strike, reduced the rate at which the nose
of the aeroplane was being raised or pitched up. The maximum pitch angle achieved
was 6.3°compared to the normal target take-off pitch attitude of 9°. At interview
following the occurrence, the FO advised that they had heard of this action before.
The operator’s internal report identified one other occasion on which the normal
departure flight path had been altered to avoid birds.

Reducing the rate of rotation to avoid a bird strike was not a procedure taught or
endorsed by the operator. It was a non-standard action that the captain confirmed
they did not expect.

The climb performance of an aircraft for any departure is calculated to ensure that all
obstacles in the departure flight path are cleared by a specified minimum safety
margin. To achieve this, the aircraft must be flown at specific speeds and attitudes. If
these are varied, the climb path and obstacle clearance cannot be guaranteed. While
the topography around Timaru is relatively benign, the departure flight path from
airfields such as Queenstown or Wellington would be more critical.

To mitigate the risk of a bird strike pilots practised ‘engine out scenarios in the
simulator to equip crews with the skills to deal with birds being ingested into the
engine’. The operator stated, ‘there was no evidence of a widespread culture of
adjusting take-off path for birds and is not something taught by the operator.’

On 14 May 2024, the operator issued an internal memorandum Bird Strike Risk &
Decision Making to all Q300, ATR72 and A320 pilots and simulator instructors. The
memorandum reminded pilots of the threat birds pose around aerodromes, and that
any pilot action in response to this threat needs to be carefully considered to avoid
increasing risk to safety in other areas. The memorandum gave guidance on relevant
considerations including performance considerations, destabilising an approach and
runway excursions. The memorandum stated that:

Pilots should:

e be go minded in the high-speed phase (>70 kts Q300/ATR72,
>100kts A320) of the take-off (there are very few instances where the
bird strike threat is greater than the risks of a high-speed reject)

¢ not delay take-off rotation after VR or manoeuvre in response to
birds below acceleration altitude

e not adjust the approach path below the stable gate in response to
birds (unless commencing a go-around).
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Crew resource management and human factors

Safety issue: There was a breakdown in communication between the two pilots, resulting in
neither pilot having a correct understanding of the other’s intentions. The actions subsequently
taken resulted in the take-off being rejected above the maximum permitted decision speed and
the aeroplane overrunning the end of the runway.

Communication

3.31.

3.32.

3.33.

3.34.

3.35.

3.36.

Runway excursions during take-off or landing continue to dominate aviation accident
statistics, with crew performance being a major contributor. A crew needs to be
functioning effectively to ensure an aircraft is flown as accurately as possible during
these two critical phases of a flight.

The FO, in response to their perception of a threat of bird strike, intended to continue
with the take-off but fly a lower take-off profile. The FO did not communicate this to
the captain. Consequently, there was an incorrect understanding of the others’
intentions between the two pilots at a critical phase of the flight. The origin of this
breakdown in communication started earlier in the take-off sequence.

Some three seconds after passing V1, both the captain and the FO saw the flock of
birds approaching the runway from the right. The FO said, ‘Oh no" and the captain
replied with ‘Keep going’. While the captain may have thought they understood what
the FO was saying, a clearer articulation by the FO of their intention would have
assisted. For example, ‘Birds approaching, continuing'.

While the captain acknowledged the FO's comment, as a captain they could have
more clearly and forcefully stated the requirement to continue with the take-off. For
example, 'Roger, continue take-off'. This would have ensured both pilots knew the
other was aware of the potential threat and what action was planned.

Reducing the rate of rotation resulting in a lower pitch attitude to stay below the
birds was a non-standard and unpredictable action that, because of the phase of
flight, required a time-critical response. Communication of this plan to the captain
would have meant the captain had the option to either direct the FO to not reduce
the rate of rotation, immediately reset the take-off attitude to allow the FO to
continue as planned, or take over control and continue with the take-off.

As the aeroplane was being slowed, both pilots were still providing control input.
Only after coming to a stop did the captain state that they had control. While the two
pilots worked in concert to bring the aeroplane to a stop, the captain should have
instructed the FO that they had control as soon as they started the rejected take-off,
thereby reducing the potential for any further misunderstanding.

Crew resource management and human factors

3.37.

3.38.

3.39.

There was a breakdown in CRM and communication between the two pilots, resulting
in neither pilot having a correct understanding of the other’s intentions. This occurred
during one of the most critical phases of the flight and resulted in a runway overrun.

The operator’s report into this occurrence commented that pilots were joining ‘with
comparatively less experience than they have had historically’. As a result, training
had become more important.

The captain had some 2800 hours flying experience on the Q300 spread over nearly
seven years. By comparison the FO’s Q300 and multi-crew experience was limited to
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the 276 flying hours accrued since completing conversion training seven months
earlier. This meant that, initially at least, the FO was heavily reliant on their training, in
particular CRM and HF training, to help ensure they operated effectively in a crew
environment (see paragraphs 2.26 to 2.29).

3.40. In summary, a crew needs to function effectively to ensure an aircraft is flown as
accurately as possible during these two critical phases of a flight. Training, especially
CRM training, is about optimising human performance and crew interactions,
focusing on communication, leadership and situational awareness. Communication
between pilots needs to be clear, concise, consistent, correct and timely to ensure the
safe operation of an aircraft. ° If used as intended, CRM can then be an effective tool
in threat and error prevention, detection and recovery.

%5 See Good Aviation Practice (GAP) booklet Plane Talking (Civil Aviation Authority of New Zealand, 2009).
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4.1.

4.2.

4.3.

4.4.

4.5.

4.6.

Findings
Nga kitenga

After passing the maximum take-off rejection speed and about to become airborne,
the FO had become increasingly concerned about a flock of birds approaching the
intended take-off path.

The FO was concerned about the consequences of a bird strike, so reduced the rate
of rotation of the aeroplane to try to avoid the birds, still intending to continue with
the take-off.

The captain, on observing the change of rate of rotation thought the FO was rejecting
the take-off, so immediately reduced power and started hard braking.

There was a breakdown in communication between the captain and the first officer,
resulting in the first officer not communicating their intended non-standard action of
reducing the rate of rotation of the aeroplane.

Crew resource management was not effective in preventing and correcting a
breakdown in communication at a critical phase of the flight.

Had a bird strike occurred, it was very unlikely that it would have penetrated the
flightdeck or been ingested into an engine.

Final Report AO-2024-001 | Page 17



5 Safety issues and remedial action
Nga take haumaru me nga mahi whakatika

General

5.1.  Safety issues are an output from the Commission’s analysis. They may not always
relate to factors directly contributing to the accident or incident. They typically
describe a system problem that could adversely affect future transport safety.

5.2.  Safety issues may be addressed by safety actions taken by a participant, otherwise the
Commission may issue a recommendation to address the issue.

Crew resource management and human factors

Safety issue: There was a breakdown in communication between the two pilots, resulting in
neither pilot having a correct understanding of the other’s intentions. The actions subsequently
taken resulted in the take-off being rejected above the maximum permitted decision speed and
the aeroplane overrunning the end of the runway.

5.3.  On 17 September 2025, the operator advised the Commission that it had undertaken
the following action:

On 14 May 2024, [the operator] published a “Bird Strike Risk & Decision
Making” memo to clarify company expectations around the handling of bird
strikes/near bird strikes. [This was distributed to all company pilots.]

[The operator had] engaged with regional airports to increase collaboration on
managing the risk posed by birds. This activity was on-going at the time of the
event, but efforts have been stepped up to provide aerodrome operators with
[company] bird strike data and to advocate for enhanced wildlife management
practices. [The operator had] made submissions to local councils around
planning considerations in the vicinity of airports which increase the wildlife
threat, and will continue to actively monitor risk levels at regional [air]ports.

Pilot initial, recurrent, and command training reinforce the requirement to adopt
and maintain a normal take-off attitude and flight path when encountering
birds at or after V1. Note: this is to address that some pilots have learned or
adopted bird strike avoidance techniques with previous airlines which are not
appropriate for Part 121 operations.

Enhanced training footprint for new turboprop (Q300, ATR72) pilots was
implemented to address reduced experience of some pilots joining the airline
when compared to previous norms.

Q300 Type Rating course now includes an enhanced training module on RTO
[rejected take-off] decision-making, which includes reinforcement of items that
should lead to an RTO decision and other items which should lead to a
continued take-off. Emphasis is on pilots being go-minded with regards to birds
in alignment with the memo issued on 14 May 2024.

Annual refresher training (2025) has a focus on HF/CRM including the
importance of communication and PF verbalising intent. Two case studies are
used to reinforce these points.

54. The operator also advised that further action was being considered, including:
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Existing Q300 policy is that an [rejected take-off] may be initiated by either pilot.
There was a recommendation from the [operator’s] safety investigation of this
event for “Flight operations to continue work in bringing Q300 [rejected take-off
standard operating procedures] into line with other fleets in having the [captain]
make the final decision on if the take-off is to be continued or rejected.” Before
implementing this recommendation, [the operator’s] Flight Operations has
engaged with the [original equipment manufacturer] and several DHC-8
operators and determined that there is no prescribed or consistent policy for
[rejected take-off] initiation. For example, several operators with large DHC-8
fleets have a [rejected take-off] policy which is consistent with [the operator’s]
existing Q300 policy. [The operator] has initiated a risk-based assessment of the
proposed change with a view to implementing a Captain decision regarding
[rejected take-off], noting both pilots will continue to verbalise any threats. A
further meeting to clarify the way forward with this is scheduled early next
month.

The Q300 simulator is being upgraded to include bird visuals which will support
more realistic training regarding bird strike and associated decision-making.

A wildlife/bird threat training presentation which was designed specifically for
ATR72 operations is now being revised to be applicable to Q300 operations.
This will be rolled out as part of annual refresher training.

Subject to receipt of the final [Commission] report regarding this event and
associated lessons, [the operator] plans to use this as a HF/CRM case study for
future annual refresher training (planned for 2026 HF Refresher).

5.5. The Commission welcomes the safety action taken by the operator and considers it
has addressed the safety issue and therefore has not issued a recommendation.
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6 Recommendations
Nga tutohutanga

General

6.1.  The Commission issues recommendations to address safety issues found in its
investigations. Recommendations may be addressed to organisations or people and
can relate to safety issues found within an organisation or within the wider transport
system that could contribute to future transport accidents and incidents.

6.2. Inthe interests of transport safety, it is important that recommendations are
implemented without delay to help prevent similar accidents or incidents occurring in
the future.

Recommendations

6.3. No new recommendations have been made.
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7.1.

7.2.

7.3.

Other safety lessons
Nga akoranga matua

CRM is both a preventative and recovery risk control, and to be effective it is
dependent on clear, concise, consistent, correct and timely communications between
crew members.

The perceived consequences of a bird strike need to be factually based to help
ensure pilots take appropriate risk-informed actions.

Standardised procedures enhance safety, ensuring consistent and reliable actions by
minimising errors, mitigating risks and providing clear protocols for all phases of
flight. Deviation from a procedure can have unintended consequences.
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8 Data summary

Whakarapopoto raraunga

Aircraft particulars
Aircraft registration:
Type and serial number:

Number and type of
engines:

Year of manufacture:
Operator:
Type of flight:

Persons on board:

Crew particulars
Captain’s licence:
Captain’s age:

Captain’s flying
experience:

First officer’s licence:
First officer's age:
First officer’s flying
experience:

Date and time

Location

Injuries

Damage
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ZK-NEF
De Havilland DHC-8-311, 620
2 turboprop Pratt & Whitney Canada PW123

2006
Air New Zealand Limited

regular passenger transport

39

Airline Transport Pilot Licence (Aeroplane)
42 years

4130 hours total
2813 hours on type

Commercial Pilot Licence (Aeroplane)
29 years

2042 hours total
276 hours on type

7 February 2024, 0649
Timaru Aerodrome

latitude: ~ 44° 18" 10"
longitude: 171° 13" 31"

nil

nil



9.1.

9.2.

9.3.

9.4.

9.5.

9.6.

9.7.

9.8.

Conduct of the inquiry
Te whakahaere i te pakirehua

At 0737 on 7 February 2024, the Civil Aviation Authority of New Zealand notified the
Commission of the occurrence. The Commission subsequently opened an inquiry
under section 13(1) of the Transport Accident Investigation Commission Act 1990 and
appointed an Investigator-in-Charge.

At 1125 on 7 February 2024, two Commission investigators arrived at Timaru
Aerodrome. The investigators recorded the site, met and interviewed local aerodrome
and Air New Zealand personnel. They obtained the Aerodrome closed-circuit
television (CCTV) recordings. The cockpit voice recorder and flight data recorder were
removed from the aeroplane and safe-handed to the ATSB for downloading.

On 26 February 2024, Commission investigators interviewed the captain and first
officer.

On 14 August 2024, Commission investigators met with senior Air New Zealand
safety and Q300 training personnel to gather information.

On 9 September 2024, Commission investigators met with Air New Zealand HF
training staff to gather information and observe a Q300 simulator check ride.

On 29 October 2025, the Commission approved a draft report for circulation to five
interested parties for their comment.

Four interested parties each provided a detailed submission and one interested party
replied that they had no comment. Any changes as a result of the submissions have
been included in the final report.

On 25 March 2026, the Commission approved the final report for publication.
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Abbreviations
Whakapotonga

CAA Civil Aviation Authority of New Zealand
CARs Civil Aviation Rules

CCTV closed-circuit television

Covid-19 coronavirus disease

CRM crew resource management

CVR cockpit voice recorder

FDR flight data recorder

FO First officer

ft feet

HF human factors

ICAO International Civil Aviation Organization
km kilometres

km/h kilometres per hour

kt knot

m metre

nm nautical miles

Q300 De Havilland DHC-8-311

TAIC Transport Accident Investigation Commission
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Glossary
Kuputaka

V1 Defined as the take-off decision speed. It is the maximum speed
during take-off at which the pilot must take the first action to reject
take-off (like reducing thrust or starting to brake) ensuring the
aeroplane can stop within the available runway distance. Above this
speed a pilot must continue with the take-off as there will be
insufficient runway available to stop safely.
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Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kowhaiwhai, Maori scroll designs, from artist Sandy Rodgers (Ngéati Raukawa,
Tawharetoa, MacDougal). Sandy began from thinking of the Commission as a vehicle or vessel for seeking
knowledge to understand transport accident tragedies and how to avoid them. A ‘waka whai marama’ (i te ara
haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Marama
(from ‘te ao marama’ — the world of light) is for the separation of Rangitane (Sky Father) and Papatdanuku
(Earth Mother) by their son Tane Mahuta (god of man, forests and everything dwelling within), which brought
light and thus awareness to the world. ‘Te ara’ is ‘the path’ and ‘haumaru’ is ‘safe’ or 'risk free'.

Corporate: Te Ara Haumaru - the safe and risk free path

SOOI

The eye motif looks to the future, watching the path for obstructions. The encased double koru is the mother
and child, symbolising protection, safety and guidance. The triple koru represents the three kete of knowledge
that Tane Mahuta collected from the highest of the heavens to pass their wisdom to humanity. The continual
wave is the perpetual line of influence. The succession of humps represents the individual inquiries.

Sandy acknowledges Tane Méahuta in the creation of this Kdwhaiwhai.
Aviation: Nga hau e wha - the four winds

€ B4 DY g8y DY gy S

To Sandy, ‘Nga hau e wha’ (the four winds), commonly used in Te Reo Maori to refer to people coming
together from across Aotearoa, was also redolent of the aviation environment. The design represents the sky,
cloud, and wind. There is a manu (bird) form representing the aircraft that move through Aotearoa’s ‘long
white cloud’. The letter ‘A’ is present, standing for a ‘Aviation’.

Sandy acknowledges Ranginui (Sky father) and Tawhirimatea (God of wind) in the creation of this Kdwhaiwhai.
Maritime: Ara wai - waterways

VRONY RO ZONY 20N

The
sections of waves flowing across the design represent the many different 'ara wai' (waterways) that ships sail
across. The 'V’ shape is a ship’s prow and its wake. The letter ‘M’ is present, standing for ‘Maritime.

Sandy acknowledges Tangaroa (God of the sea) in the creation of this Kdwhaiwhai.
Rail: rerewhenua - flowing across the land

b ¥

The
design represents the fluid movement of trains across Aotearoa. ‘Rere’ is to flow or fly. 'Whenua' is the land.
The koru forms represent the earth, land and flora that trains pass over and through. The letter ‘R" is present,
standing for 'Rail".

Sandy acknowledges Papatianuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kdwhaiwhai.
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Transport Accident
Investigation Commission

Recent Aviation Occurrence reports published by
the Transport Accident Investigation Commission
(most recent at top of list)

Airbus A320, registration VH-VFF, Loss of control — ground (LOC-G), Christchurch, 31
May 2024

Q-300, ZK-NES and Beech 76 Duchess, ZK-JED, air proximity occurrence, near
Brynderwyn, 28 August 2023

AS350 helicopter, hard landing, Mount Madeline, 12 January 2025

Airbus A320-232, ZK-OXJ and drone, Air proximity incident over South Auckland, 7 NM
east of Auckland International Airport, 02 April 2024

Runway excursion (veer-off), Boeing 777-319ER ZK-OKN, Auckland International
Airport, 27 January 2023

ZK-JED BE76 / ZK-WFS C172, near mid-air collision, Ardmore Aerodrome, 3 October
2023

Kawasaki BK117 B-2, ZK-HHJ, collision with terrain, Mount Pirongia, 19 September
2023

Boeing 737-484SF, ZK-TLL, Incorrect fuel configuration, Sydney to Auckland, 7 June
2022

Airbus Helicopters AS350B2 (ZK-IDB) and EC130B4 (ZK-1UP), reported close air
proximity, Queenstown Aerodrome, 27 December 2022

MD Helicopters 500D, ZK-HOJ, In-flight breakup, near Wanaka Aerodrome, 18 October
2018

Robinson R22, ZK-HEQ, loss of control inflight, Karamea, West Coast, 2 January 2022



Price $15.00 ISSN 2815-8717 (Print)
ISSN 2815-8725 (Online)



	1 Executive summary
	Tuhinga whakarāpopoto
	What happened
	Why it happened
	What we can learn
	Who may benefit

	2 Factual information
	Pārongo pono
	Narrative
	Personnel information
	Aircraft information
	Aerodrome and weather information
	Organisational information
	Pilot training


	3 Analysis
	Tātaritanga
	Introduction
	What happened
	V1 take-off decision speed
	Bird strike hazard
	Crew resource management and human factors
	Safety issue: There was a breakdown in communication between the two pilots, resulting in neither pilot having a correct understanding of the other’s intentions. The actions subsequently taken resulted in the take-off being rejected above the maximum ...
	Communication
	Crew resource management and human factors



	4 Findings
	Ngā kitenga
	5 Safety issues and remedial action
	Ngā take haumaru me ngā mahi whakatika
	General
	Crew resource management and human factors
	Safety issue: There was a breakdown in communication between the two pilots, resulting in neither pilot having a correct understanding of the other’s intentions. The actions subsequently taken resulted in the take-off being rejected above the maximum ...


	6 Recommendations
	Ngā tūtohutanga
	General
	Recommendations

	7 Other safety lessons
	Ngā akoranga matua
	8 Data summary
	Whakarāpopoto raraunga
	Aircraft particulars
	Crew particulars

	9 Conduct of the inquiry
	Te whakahaere i te pakirehua
	Abbreviations
	Whakapotonga
	Glossary
	Kuputaka
	Citations
	Ngā tohutoru
	Kōwhaiwhai - Māori scroll designs
	Recent Aviation Occurrence reports published by
	the Transport Accident Investigation Commission
	(most recent at top of list)


