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No repeat accidents - ever!

“The principal purpose of the Commission shall be to determine the circumstances and
causes of accidents and incidents with a view to avoiding similar occurrences in the future,

rather than to ascribe blame to any person.”

Transport Accident Investigation Commission Act 1990, s4 Purpose

The Transport Accident Investigation Commission is an independent Crown entity and
standing commission of inquiry. We investigate selected maritime, aviation and rail accidents
and incidents that occur in New Zealand or involve New Zealand-registered aircraft or

vessels.

Our investigations are for the purpose of avoiding similar accidents and incidents in the
future. We determine and analyse contributing factors, explain circumstances and causes,
identify safety issues, and make recommendations to improve safety. Our findings cannot be
used to pursue criminal, civil, or regulatory action.

At the end of every inquiry, we share all relevant knowledge in a final report. We use our
information and insight to influence others in the transport sector to improve safety,

nationally and internationally.
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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.

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.

Terminology 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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#IETPHOTOS

Photo by Leo Pardon

Figure 1: Aircraft involved in this incident
(Credits: From Jetphotos.com and with permission from the photographers)

Final Report AO-2023-008 | Page iii



»

Part of 'NZ Topo50 Maps'
Sourced from Land Information New Zealand
Crown Copyright Reserved

Figure 2: Location of incident
(Credit: Toitd Te Whenua Land Information New Zealand)
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1 Executive summary

Tuhinga whakarapopoto

What happened

1.1.

1.2.

1.3.

14.

1.5.

1.6.

1.7.

On 28 August 2023 at about 0945, an Air New Zealand Q-300 aircraft, registration
ZK-NES (the Q-300), was preparing to depart Whangarei for Auckland. At the same
time, a light twin, a Beech 76 Duchess with registration ZK-JED (the Beech) was
tracking north in controlled airspace towards Whangarei from Ardmore at 7000 feet
(ft). They were both flying under Instrument Flight Rules (IFR) and would be
following standard flight routes in reciprocal directions.

The timing of these two flights meant that they would need to pass each other
somewhere along the route segment Q520. The air traffic controller managed their
respective clearances to enter or leave controlled airspace so that the two aircraft
would pass each other in uncontrolled airspace. This was common practice for the
air traffic control unit and meant that air traffic control was not responsible for
collision avoidance, placing that responsibility on the pilots.

Once outside controlled airspace, the two flight crews relied on two sources of
information to maintain awareness of their position in relation to the flight path of
the other aircraft. These were traffic information provided by air traffic services and
radio communication with the other aircraft. Additionally, the Q-300 had an Airborne
Collision Avoidance System (ACAS) fitted that helped them know where other
aircraft were in relation to their flight path. The Q-300 flight crew became aware of
the conflict from the display on their ACAS and were preparing to take action to
avoid a collision.

The air traffic service did not provide the respective flight crews with updated traffic
information about the other aircraft. Such information would have allowed them to
be aware of the nature and timing of their conflicting flight paths, and to then
manage their own separation.

The air traffic controller and an instructor sitting with them were monitoring the
conflict outside their jurisdiction on their surveillance radar display. The instructor
noted the potential for collision. They suggested a method for resolving the conflict
by offering the Q-300 clearance to climb into controlled airspace. This was
immediately applied by the controller.

The aircraft passed each other in close proximity while in cloud and could not have
physically seen each other. The Q-300's ACAS detected a traffic alert condition. The
air traffic control system also detected that the two aircraft were close and raised a
Short-Term Conflict Alert to the controller.

There was no damage or injuries.

Why it happened

1.8.

This incident occurred because the two flight crews were in uncontrolled airspace
and did not have sufficient, up-to-date traffic information from the air traffic
controller or flight service officer about the immediacy of a potential conflict, in time
for them to coordinate their own avoidance actions.
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What we can learn

1.9.

1.10.

1.12.

1.13.

The Commission found that it was common practice for the air traffic control unit
within Airways to direct IFR traffic south of Whangarei to pass in uncontrolled
airspace, and for the flight crews to manage any potential conflict themselves.

The Commission also found that the airspace around Whangarei had not been
reviewed since 2014. In 2025, it was still not scheduled for review by the Civil
Aviation Authority (CAA), despite the required review period being at least every five
years. This delay was due to a change in the CAA's approach to airspace review.
However, in the meantime, multiple safety concerns about the airspace had been
identified by pilots, air traffic controllers and the aerodrome operator, that remained
unresolved.

The current Civil Aviation Rule (CAR) Part 71 Designation and classification of
airspace, that defines the scope and frequency of airspace reviews, was amended in
2008. It has since been updated to reference the new Civil Aviation Act 2023, but
remains substantially the same. CAR Part 71 is confined to only consider if the
current airspace designations and classifications are still required. However, more
comprehensive airspace reviews are necessary to ensure that the airspace design is
appropriate and effective, and that it achieves an acceptable level of safety for all
users.

In 2023, a government-led Air Navigation System review identified the growing
demand on airspace from new technologies, as well as new disruptive forces.! The
review also identified the need for greater system leadership at a state level and
improved accountability for system performance.

The Commission made two safety recommendations to resolve the safety issues: one
to the CAA to conduct a comprehensive airspace review for the Whangarei area, and
one to the Ministry of Transport to address the current gaps in the Civil Aviation
Rules relating to airspace reviews.

Who may benefit

1.14.

All aviation participants may benefit from the findings and recommendations in this
report.

T Examples of disruptions were new airspace users such as drones, unmanned transport vehicles and space craft.
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2 Factual information
Parongo pono

Background

2.1. This incident occurred when two aircraft flying in cloud under Instrument Flight
Rules (IFR) passed each other in close proximity. Circumstances of this air proximity
incident are explained below. Information provided in Appendices 1 and 2 may assist
readers unfamiliar with the terms and airspace described in this report.

2.2. The aircraft involved were:

e asouthbound Air New Zealand-operated Q-3007 (registration ZK-NES), operating
as flight number NZ8221, call sign ANZ221L (the Q-300)

e anorthbound light twin, Beech 76 Duchess (registration ZK-JED) (the Beech).
2.3. A detailed timeline of the incident is provided in Appendix 5.

(Future, wrow poins 1o
present postion) Keckes
Q300 yot to take off
Plarred for 16000 ft

(Fulure, dTow POty

Google Earth

Figure 3: Air traffic situation before the aircraft air proximity incident

2.4. At the time of the incident, several aircraft were being controlled by the North Sector
controller (the controller). The controller was accompanied on the day by an
instructor. These aircraft were (see Figure 3):

e the Q-300 at Whangarei, preparing to use the Standard Arrival Route (STAR)
APABO-3C to Auckland at 12,000 feet (ft)

e the Beech, approaching Whangarei from south of APABO at 7000 ft to then follow
route segment Q520 to SPRINGFIELD

2 While the Q-300 is now more correctly called the DHC Dash-8-300, this report refers to the aircraft as a Q-300 in
keeping with the nomenclature used by Air New Zealand.
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e aKerikeri Q-300 flight preparing to use the same STAR as the incident Q-300, into
Auckland at 16,000 ft

e a Cessna 208 heading south to APABO at 10,000 ft along route segment Q659.

Narrative

2.5. On 28 August 2023 at about 0940, the Q-300 was preparing to depart from
Whangarei to head south to Auckland. At the same time, the Beech was tracking
north towards Whangarei from Ardmore at 7000 ft.* They were both flying under IFR
and planned to follow standard published flight routes.”

2.6. The Q-300 had planned to follow STAR APABO-3C to Auckland. It would join at
SPRINGFIELD, follow route segment Q520 south to APABO,® then continue south to
Auckland.

2.7. The Beech was on standard flight route ARWR1 from Ardmore to Whangarei.
ARWRT1 passed APABO and followed route segment Q520 north to SPRINGFIELD. At
SPRNGEFIELD, they planned to enter a holding pattern before following a standard
instrument procedure for their approach to land at Whangarei.

2.8. This meant that for a period, both aircraft would be following the same 20 nautical
mile (NM)’ route segment (Q520) in opposite directions. They would need to cross
paths at some point with assistance or guidance from the controller (see Figure 4
and Appendix 1 for a larger scale view).

Whangarei

SPRINGFIELD

o9 W \
6500 /?soo ™

b
o, MY, S Ty &
o .

area of passing

J D169 Whongueel M8 2
1149+ £300 1M \g;
'}l HEX, 106, 3 win 15
}l‘z‘""""”'(g..
f ?
L -

route segment
Q520

APABO

\
a1

o)
L o=
) a4
Wt ey, . c
A 2

Figure 4: Overview of the two flight routes and incident location

3 Times are stated in New Zealand Standard Time (NZST), which is Universal Time Coordinated (UTC) + 12 hours.

4 Note that 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.

> A flight route is a horizontal line on an aeronautical map between two or more points. It is analogous to a
surface transport highway shown on a land map.

6 These are listed in the International Civil Aviation Organisation (ICAO) waypoint database as APABO and SF.
7 Nautical mile is the unit of measure used in aviation: 1 NM = 1.852 kilometres.
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2.9.

2.10.

211,

2.12.

2.13.

2.14.

2.15.

2.16.

2.17.

At 0942, the Q-300 contacted the Flight Information Officer (FIO) for clearance to
climb into controlled airspace.® The FIO responded at 0943 with pre-departure
clearance for STAR APABO-3C at 12,000 ft. They advised that there was no IFR traffic’®
but also that their clearance had yet to be validated.' The Q-300 was to remain
outside controlled airspace and report again when they were taxiing.

At 0953, the Beech contacted the controller as they approached APABO from the
south at 7000 ft. The controller asked what their intentions were. The Beech
responded that they planned to conduct a standard holding pattern at SPRINGFIELD,
then follow the RNAV-C approach to Whangarei."

At 0955, the Q-300 advised the FIO they were taxiing and were told to stand by for a
clearance validation. The FIO then phoned the controller who confirmed the
clearance was valid, but with a 6000 ft altitude restriction that meant they must
remain outside controlled airspace. The FIO relayed that information to the Q-300 at
0956.

At 0957, the controller called the Beech to advise them of nearby IFR traffic: the
Q-300 that was about to take off and climb to 6000 ft for Auckland.

The controller then phoned the FIO to advise the Beech pilot’s intentions. At 0958,
while the controller was still on the phone to the FIO, the Beech radioed the
controller to advise that they planned to descend from APABO. They repeated the
message as the controller did not respond to the first message. The controller
completed their phone call with the FIO and acknowledged the Beech’s message.

At 0959, the Q-300 took off from Whangarei with the captain as pilot flying and the
first officer as pilot monitoring and operating the radios.

At 1001, the controller contacted the Beech and cleared them to descend. They
updated the earlier traffic information relating to the Q-300, stating:

JULIETT ECHO DELTA cleared to leave controlled airspace via descent the
Dash Eight has just gotten airborne from Whangarei passing through THREE-
THOUSAND-ONE-HUNDRED FEET unverified, continue with local ONE-ONE-
EIGHT Decimal SIX™ and contact Christchurch Information' for further.

At this time, the controller had arranged for the Q-300 to maintain 6000 ft and the
Beech to descend through that altitude. This was outside controlled airspace and on
a reciprocal heading along route segment Q520.

At 1002, the Q-300 contacted the controller to tell them they were climbing to

6000 ft. The controller identified them on radar and correlated their radar target with
their flight plan. The controller withheld clearance to enter controlled airspace and
advised them to remain at 6000 ft (below controlled airspace) and to expect a radar
climb.™ The controller also informed the Q-300 of a change with the STAR in their

8 Whangarei airport is uncontrolled, so aircraft contact the FIO to request clearance to climb into controlled
airspace. The general IFR procedures at Whangarei are explained further from paragraph A2.39.

9 This meant that there was no IFR traffic within 10 minutes flying time.
10 Accepted by the controller and confirmed.

T RNAV is a standard area navigation procedure, and the designation ‘C’ indicates one of multiple route options
to Whangarei.

12 The local Mandatory Broadcast Zone (MBZ) frequency.
3 Where the Beech descended, CH INFO was on 118.5 then later as they progressed north of Waipu it changed to

124.9.

14 The instruction to ‘expect a radar climb’ means that the controller would advise when there was no conflicting
traffic for them to climb into controlled airspace.
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2.18.

2.19.

2.20.

clearance to Auckland. The revised clearance was along the APABO-3A STAR." The
flight crew then reprogrammed the flight management computer with the revised

STAR.
At 1003, the Q-300 passed over the SPRINGFIELD waypoint. A few seconds later, the
controller advised the Q-300 of traffic information about the Beech:
And traffic affecting further climb is a Beech JULIETT ECHO DELTA, just about to
cross APABO northbound for Whangarei shortly leaving controlled airspace via
descent.
The Q-300 flight crew were occupied with post-take-off and climb actions and

reprogramming the flight management computer when the Beech made their
broadcast on the Mandatory Broadcast Zone (MBZ)'® frequency a few seconds later:

Whangarei traffic, JULIETT ECHO DELTA, 2 miles south of APABO at 7000 feet.
Descending shortly for RNAV-Charlie Whangarei."”
At 1004, the Beech passed over APABO at 7000 ft and started to descend. At the
same time, the Q-300 was south of SPRINGFIELD at 6000 ft. Both aircraft were
following route segment Q520 on reciprocal headings. As both aircraft were in
uncontrolled airspace but near to the MBZ boundary, they were listening on the
MBZ frequency (see Figure 5 for the airspace boundaries near the incident area and

see Figure 6 for the airspace profile).
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Figure 5: Airspace near the crossing

This was the same routing to APABO as the previous STAR but had an extension further south near the

Auckland Aerodrome.
6 An MBZ is a volume of uncontrolled airspace where all pilots must operate on the nominated frequency to

17

regularly report their position and intentions; see Appendix 2, paragraph A2.17. for more information.
Source: ZK-NES cockpit voice recorder
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2.21.

2.22.

2.23.

2.24.

2.25.

2.26.

At 1005, during their normal instrument scan, the Q-300 flight crew noticed the
Beech appear as a conflicting target on their Traffic Collision Avoidance System
(TCAS)'® display. The Beech was directly ahead at approximately 12 NM and 800 ft
above, but descending towards them. Ten seconds later, the Q-300 captain took
over the radio and called the Beech on the MBZ frequency, asking if they were
descending. The Beech responded that they were descending to 2600 ft. The Q-300
captain asked for their altitude, and the Beech responded that they were passing
6500 ft."®

Meanwhile, the controller was monitoring the two aircraft in uncontrolled airspace,
approaching head-on along route segment Q520. The instructor suggested to the
controller that they clear the Q-300 to 8000 ft. The controller’s radar then displayed
a Short-Term Conflict Alert (STCA) at 1005:44 (displayed as CA on the radar display)
(see Figure 7).

The radar display shows a predicted leader line that represents where the aircraft will
be in three minutes, based upon its current airspeed and direction. When the leader
line is red, this indicates that the aircraft is in a conflict situation. Green text indicates
that the aircraft are within the controller’s sector.
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Figure 7: The controller’s radar display

Within seconds of the STCA, the controller offered the Q-300 their expected radar
climb to an initial 8000 ft. The captain immediately accepted and initiated a climb.

The Q-300's TCAS then advised the flight crew of a near-proximity event with an
audible warning: 'TRAFFIC, TRAFFIC'.

The Beech called the Q-300 to further coordinate their pass, but the Q-300 flight
crew were busy monitoring their level change and did not respond. There were no
further radio conversations between the two aircraft until they had passed each
other, and the Q-300 was at 8000 ft in controlled airspace.

18 TCAS is an aircraft system which provides the pilot guidance on potentially conflicting aircraft that are
transponder equipped. See Appendix 3 for further explanation of airborne collision avoidance systems (ACAS)
and TCAS features and aircraft instrument displays.

9 That was the lower limit of controlled airspace in the area.
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2.27.

2.28.

2.29.

2.30.

As the Q-300 levelled off at 8000 ft, the captain called the controller and advised
they had received a traffic alert off the Beech. The controller acknowledged the
message.

The Beech then called the Q-300 again on the MBZ frequency to coordinate their
passing. The Q-300 captain responded that they were clear of the Beech’s position
but had received a TCAS traffic alert off them.

At 1006:10, the two aircraft passed through the same altitude in uncontrolled
airspace, at 6350 ft and 4.3 NM apart but with increasing vertical separation. At their
combined closing speed of approximately 378 kt, they were 41 seconds apart at the
closest point (see Figure 6 for a side view of the flight paths).

As the TCAS event occurred outside controlled airspace, the controller did not
regard it as a reportable incident. The operator, Air New Zealand, reported the
incident to the Civil Aviation Authority (CAA) who then reported it to the
Commission on 28 August 2023. The Beech pilots were unaware that they had
experienced an air proximity event until they were advised afterwards by the captain
of the Q-300, and they did not report it.

Personnel information

Q-300 flight crew

2.31.

2.32.

2.33.

The Q-300 had a flight crew of two: a captain and a first officer. The flight was a
regular scheduled passenger flight, operated by Air New Zealand, with 40 people on
board.

The Q-300 captain had an Airline Transport Pilot Licence (aeroplane) (ATPL) issued in
2021 with about 2,800 hours flying experience. They had gained their command
about 12 months before this incident and been with the operator since 2019. They
had a Category C instructor rating and an instrument rating. During the previous 30
days, they had logged 30 hours as pilot in command in Q-300 aircraft.

The Q-300 first officer had a Commercial Pilot Licence (CPL) issued in 2017 with
about 1700 hours flying experience and had been with the operator since 2022. They
had about 214 hours on the Q-300, with 37 hours in the last month.

The Beech

2.34.

2.35.

2.36.

The Beech was on a private IFR training flight from Ardmore to Whangarei, return,
with two people on board. It was a practice instrument flight for the pilot flying, with
the instructor as pilot in command. The return leg was intended as a test for the pilot
flying's instrument rating renewal.

The instructor had an ATPL issued in 2006 and about 14,950 hours flying experience.
They had ratings on the Airbus A320, Boeing 777 and 787, and the Beech 76. They
had a B and D Category instructor rating that included night, IFR and multi-engine
rating, and a Part 135 flight examiner rating.

The Beech'’s pilot flying had a CPL that was issued in 2021 and about 315 hours
flying experience. They had an instrument rating.
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Flight Information Service

2.37.

The Flight Information Service (FIS) for Whangarei was provided from the
Christchurch Air Traffic Control (ATC) centre. Normally the FIO desk would have a
planner supporting the FIO, but at the time of the incident traffic density was low, so
the FIO was operating the desk alone. An FIO monitors several flight information
regions for New Zealand at one time.

North Sector air traffic controller and instructor

2.38.

2.39.

2.40.

The controller was an appropriately licensed person undergoing conversion training
at the time of the incident. It was their second day of live training under an
instructor. Both the controller and the instructor stated they were wearing headsets
with microphones.

The controller had more than 20 years controlling experience. In 2020 they spent
two years in a managerial role. At the time of the incident, they were part-way
through their six-month conversion and currency training to return to an operational
role.

The instructor had more than 15 years controlling experience and had worked on the
North Sector for more than five years. They held an air traffic controller licence, had
ratings validated for the operating position and were current in the role. They held
an Air Traffic Service (ATS) Instructor rating for on-the-job training.

Meteorological information

241.  The MetService weather forecast for the incident area was for broken cloud with
bases around 2000 to 3000 ft, and tops from 8000 ft to above 10,000 ft. Visibility was
expected to be 20 km in clear air and the freezing level at 4000 ft. Wind was
5 knots (kt) from 330 degrees true.

2.42. The forecast air pressure at Whangarei had it rising from 1016 hectopascals (hPa)?°
to a maximum of 1025 hPa, and the forecast 2000 ft wind was 15 kt from
220 degrees true.

2.43.  When interviewed, the pilots said that it was a fine day, but there was a solid layer of
cloud from about 4000 ft to about 6500 ft near where the incident occurred.

Recorded data

244,  The Commission obtained electronic recordings of:

air traffic control radar plots
air traffic control and flight information service radio and telephone conversations
Whangarei Aerodrome radio recordings for the MBZ

Automatic Dependent Surveillance-Broadcast (ADS-B) data®' from Airways.

20 Hectopascal (hPa) is a unit of barometric pressure at a datum, set on an altimeter to determine the aircraft's

altitude,

the datum being sea level.

21 ADS-B (Automatic Dependent Surveillance-Broadcast) is an aviation surveillance technology that transmits
GPS-derived aircraft position information along with several other data fields, including aircraft type, speed,
flight number, and whether the aircraft is turning, climbing or descending.
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2.45.  The Commission obtained the Q-300 digital flight data recorder and cockpit voice
recorder. It was assisted by the Australian Transport Safety Bureau (ATSB) to
download and interpret these files.

2.46. The Beech did not have a flight data or voice recorder, and it was not required to do
so.
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3 Analysis

Tataritanga
Introduction
3.1 An aircraft air proximity (airprox)® incident is defined by the International Civil

Aviation Organization (ICAO)* as:

A situation in which, in the opinion of a pilot or a controller, the distance
between aircraft, as well as their relative positions and speed, was such that the
safety of the aircraft involved was, or may have been, compromised.

Airprox incidents can be significant indicators of wider and more serious safety
concerns.

3.2. Under Annex 19 — Safety Management,®* each member state of ICAO is expected to
implement their own State Safety Programme (SSP). The New Zealand SSP* details
‘airborne conflict’, which includes airprox incidents, as one of eight safety and
security focus areas that need to be mitigated to improve the aviation system. The

SSP requires mitigations to achieve an ‘acceptable level of safety performance’.*®

3.3. The following section analyses the circumstances surrounding the incident, and
identifies factors that increased the likelihood of the incident occurring or increased
the potential severity of its outcome. It also examines any safety issues that could
adversely affect future operations.

Three perspectives: Why the airprox incident happened

The controller’s perspective

3.4. In the controlled airspace between Whangarei and Wellsford, the controller had four
aircraft to manage: a southbound Cessna 208 (at 10,000 ft); the northbound Beech
(at 7000 ft); the southbound Q-300; and a southbound Kerikeri Q-300 (expected
later at 16,000 ft). The two Q-300s would be heading south along route segment
Q520, and the Beech was heading north along the same route segment.

3.5. The separation requirements for controlled airspace in this area as set out in the ATC
rules,’ require that two aircraft travelling in opposite directions maintain 1000 ft
vertical separation until they have passed with at least 10 NM longitudinal
separation.”®

22 The International Civil Aviation Organization (ICAO) and the Commercial Aviation Safety Team (CAST), which
includes government officials and aviation industry leaders, have jointly chartered the CAST/ICAO Common
Taxonomy Team (CICTT) to develop common taxonomies and definitions for aviation accident and incident
reporting systems.

23 |CAO Doc 4444: PANS-ATM, definitions

24 This is one of the annexes to the Convention on International Civil Aviation.

25 This refers to the SSP dated January 2018 applicable at the time of this incident. It was revised in 2025.
%6 |ICAO Annex 19-Safety Management and ICAO Doc 9859-Safety Management Manual

27 Manual of Air Traffic Services (MATS), RACS5, section 211.3.2

28 The distance must be determined from the same waypoint or a common point. If additional conditions for
radar separation could be met, this 10 NM separation could be reduced to the width of the radar target on the
controller’s screen.
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3.6.

3.7.

3.8.

3.9.

3.10.

3.11.

3.12.

Meeting this requirement is not always possible in the North Sector due to the small
volume of controlled airspace available to deconflict the two flights. Below 9500 ft,
North Sector is only 20 NM long and approximately the same width, giving

six minutes flying time at 200 kt. This does not always allow time to ensure two
aircraft on reciprocal routes have the required 10 NM longitudinal separation before
they can pass through the other’s altitude (see Figure 6).

There is no published procedure for controllers on how to arrange a deconfliction.
The current airspace design has only one bidirectional route segment that runs
between SPRINGFIELD and APABO (route segment Q520). Airways advised the
Commission on 10 May 2024 that the airspace sector is too narrow and short for a
controller to radar vector opposing aircraft to pass within controlled airspace with
adequate lateral separation and be back on their route before leaving their sector of
controlled airspace.

The controller had four viable options to deconflict two aircraft on reciprocal routes
when one needed to climb or descend through the other’s level. These were:

keeping the controlled airspace clear for one aircraft at a time
keeping one aircraft in controlled airspace and the other out until they can pass

keeping both aircraft out of controlled airspace, allowing them to manage their
own separation when they pass

taking positive control action with both aircraft to manage an earlier entry and
exit from controlled airspace.

The three southbound aircraft could have been separated by their allocated cruise
levels. The controller initially limited the Q-300 to 8000 ft, due to the southbound
Cessna 208 at 10,000 ft. The Kerikeri Q-300 had been issued a conditional clearance
to 16,000 ft, to be at 11,000 ft by 17 NM north of SPRINGFIELD.

The separation of the Beech and the Q-300 was not as straightforward. The Beech
wanted to descend and leave controlled airspace from APABO. They made several
calls to the controller about descending at that point, which the controller and
instructor interpreted as being an important requirement for the Beech.

The objectives of air traffic services include the requirement 'to prevent collisions
between aircraft’®® which is achieved by issuing control instructions. Keeping the
Beech at 7000 ft until after they had passed the Q-300 would have provided
deconfliction, but the instructor said, ‘We can't tell them [the Beech] to stay in
controlled airspace.’ However, the Beech pilots reported that they expected to be
issued instructions from the controller while in controlled airspace. If the controller
had explained to the Beech that they must remain in controlled airspace to avoid a
conflict, they could have issued a radar clearance to descend once the Beech had
passed over the Q-300.

The controller decided to clear the Beech to descend, and to keep the Q-300 at
6,000 ft. This left both aircraft flight crews to manage their own separation as they
passed on route segment Q520 in uncontrolled airspace, below controlled airspace.

29 MATS RAC 2, section 1
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3.13.

3.14.

3.15.

3.16.

3.17.

3.18.

3.19.

3.20.

Although the controller was in radio contact with both the Q-300 and the Beech up
until the Beech started descending, they did not provide updated traffic information
about their potential conflict.

The requirement for an ATS unit to issue traffic information about a potential conflict
is described in the Manual of Air Traffic Services (MATS):

Traffic information is issued by an ATS unit to alert a pilot, IFR or [visual flight
rules] VFR, to other known or observed air traffic which may be in such
proximity to the position or intended route of flight as to be significant to one
another, and to help the pilot avoid a collision.

Traffic information shall be issued in the various classes of airspace as indicated
in the following table,*° taking into account the objectives and priorities for the
provision of air traffic services. If doubt exists whether the information is
relevant, it shall nonetheless be passed.'

If aircraft are on a course with potential conflict, the ATS unit would issue an
enhanced form of traffic information, prefixed with the phrase ‘Traffic'. The typical
phraseology format of traffic avoidance information in this situation would be:
"TRAFFIC, (direction)-BOUND (aircraft type) (level) (position information).’

The controller thought they had passed sufficient traffic information to the two flight
crews. Evidence confirmed that the instructor discussed this with the controller later
during their shift and said to the controller that their ‘traffic information was a bit
light." The instructor further advised the controller that if they themselves were
providing the traffic information they would have been more specific, for example,
stating to the Q-300, ‘Traffic is at 6000 ft, three and a half mile in your 12 o'clock.’

In this area of the North Sector, the responsibility for providing traffic information is
shared between the controller and the FIO.?*> The Airways investigation report®® into
this incident noted possible confusion with the provision of traffic information:

between the FIO and the controller about: what traffic information had actually
been passed to the Q-300; and

whether the controller was just updating previous advice or needed to provide
new traffic information for the current situation.

The North Sector’s Local Unit Orders® applied regarding the provision of traffic
information. This made the controller responsible for providing traffic information to
the Beech before it left controlled airspace to transit uncontrolled airspace to
Whangarei Aerodrome.

The controller instructed the pilots while in controlled airspace to change frequency
to the MBZ and contact the FIS for traffic information.

Once the Beech was in uncontrolled airspace and heading to Whangarei, it became
the FIO's responsibility to provide inbound IFR traffic with information of a conflict:

30 The referenced table shows that IFR traffic in uncontrolled airspace should be provided traffic information.
31 MATS, RAC-10, Section 1.6

32 There had been three separate operational frequencies for FIS at the time of this incident. After this incident
Airways changed the flight information region boundaries in the Whangarei area. This resulted in there being
only two separate frequencies.

33 Airways Operational Safety Occurrence Investigation Report 23/S1/480 22 February 2024
34 North Sector Local Unit Orders, page OCR-5. See Appendix 2 paragraph A2.37 for further details.
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3.21.

3.22.

An IFR flight inbound to an uncontrolled aerodrome or to an MBZ with a
non-ATS monitored frequency shall be advised of conflicting traffic regardless
of whether the confliction will occur inside or outside the vicinity of the
aerodrome or MBZ. The responsibility for the provision of traffic information
ceases when the pilot reports changing to the aerodrome or MBZ frequency.

However, this requirement for the FIO did not apply in this situation because the
Beech had changed to the MBZ frequency as they descended out of controlled
airspace.

The controller’s actions were common practice for the air traffic control unit to avoid
airspace conflict in their sector of controlled airspace. However, in this instance, they
placed the Beech in a conflict situation.

The Beech pilots’ perspective

3.23.

3.24.

3.25.

3.26.

3.27.

The Beech pilot called the controller to advise their plan to descend from APABO to
2600 ft and conduct a standard holding pattern over SPRINGFIELD. The holding
pattern for their selected standard approach procedure (being RNAV-C) had to be
above 2300 ft. As this was a training exercise for the pilot flying, it required them to
mentally calculate a gentle descent at roughly three degrees from APABO along
route segment Q520.

The controller did not respond immediately as they were on the phone to the FIO, so
the Beech pilot repeated the message.

When interviewed, the Beech pilot said that they had expected the controller to keep
them apart from other IFR traffic, or at least to fully inform them about possible
conflicting flights so that they could manage their own separation. They were aware
the Q-300 was nearby, but not how close it was, that it had been held at 6000 ft, nor
that they were now descending in front of it on a possibly conflicting path.

The controller provided the Beech with some traffic information before it left
controlled airspace. However, had the traffic information been updated and more
explicit, the Beech pilots would have had options available to them to avoid a
conflict with the Q-300. The pilots remarked that they could have remained at
7000 ft until they either passed over the Q-300 or departed controlled airspace at
the vertical boundary near SPRINGFIELD.

Both aircraft were in cloud and the pilots couldn’t see each other. While the Q-300
had an Airborne Collision Avoidance System (ACAS), the Beech did not. This meant
the Beech pilots’ situational awareness relied on externally supplied information
from sources such as the controller, conversations with other aircraft on the MBZ, or
with the FIO. The training plan for the flight required the pilot to change frequencies
between areas,® using one active radio rather than both radios.

The Q-300 pilots’ perspective

3.28.

While the Q-300 was still on the ground at Whangarei, the pilot contacted the FIO
for clearance. At 0943, they received traffic information from the FIO that there was
no IFR traffic. This meant that there was no IFR traffic within 10 minutes flight time of
the Q-300. The initial clearance was for a cruise altitude of 12,000 ft, but this was

35 MATS, RAC-10, section 1.7
36 |n this situation it was from the controller to the MBZ frequency.
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3.29.

3.30.

3.31.

3.32.

3.33.

3.34.

3.35.

reduced at 0945 to 6,000 ft, and the FIO told the Q-300 to expect a radar climb. At
0955, the Q-300 advised the FIO that they were taxiing, and they took off at 0959.

At 1002, the Q-300 contacted the controller to advise their position in anticipation of
clearance for a radar climb into controlled airspace. The controller advised the Q-300
that traffic affecting their climb was the Beech that was bound for Whangarei, just
about to cross APABO and leave controlled airspace in a descent. The controller did
not refer to the SPRINGFIELD waypoint, which would have indicated to the Q-300
flight crew that both aircraft were on route segment Q520 in opposite directions.

The Beech pilots broadcast on the MBZ that they were descending and planned to
use the RNAV-C approach procedure to Whangarei. This starts at SPRINGFIELD, near
where the Q-300 was at the time. The controller was aware that the Beech'’s flight
plan followed route segment Q520 from APABO to SPRINGFIELD.

The Q-300 pilots were in uncontrolled airspace, and in contact with the controller
while also monitoring the MBZ frequency. Once they had left the MBZ, they were not
required to monitor that frequency but the captain chose to for their situational
awareness.

The FIO was required to provide the Q-300 with traffic information if it was
requested. However, with only two radios it would have been impractical to monitor
three radio frequencies for this brief stage of the flight.3” Usually, Q-300 pilots would
contact the controller as soon as possible after take-off to obtain clearance to climb
into controlled airspace through the lower boundary. They would remain listening
on the controller’s frequency for their clearance, and on the MBZ for other traffic.
This is what the Q-300 did in this instance. Once in controlled airspace, collision
avoidance is the responsibility of air traffic control.

Neither the traffic information the Q-300 received from the controller about the
Beech nor the Beech'’s broadcast to all traffic on the MBZ raised any immediate
concerns for the captain. Their initial mental model was of the Kerikeri Q-300 flight
preventing their clearance to 12,000 ft, which was common for Whangarei
departures at that time of day.

When they found that it was the Beech impeding their climb, their perceptions
changed. The captain stated they had expected the Beech would be managed by the
controller to avoid conflict. They were therefore surprised to see it come up on their
TCAS display as a conflicting target. It was less than 12 NM ahead and 800 ft above
but descending through their altitude. This resulted in the Q-300 captain calling the
Beech on the MBZ frequency to check if it had been cleared to descend in front of
them.

There was evidence the Q-300 captain was considering taking avoiding action before
the controller offered them the radar climb into controlled airspace they had been
waiting for. The captain immediately initiated a climb as the controller was issuing
the clearance.

37 The flight distance from Whangarei Aerodrome to controlled airspace is about 14 NM; only 5 minutes flying
time for a Q-300.
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Conclusion

3.36.  The controller was required to provide traffic information to both the Q-300 and the
Beech about a potential conflict. If the controller had any doubt about the
conflicting traffic information being relevant, they should still have communicated it
to the aircraft.

3.37.  While the Q-300 was outside controlled airspace, its radar target had been
correlated. The controller was monitoring it to provide a radar clearance to climb
into controlled airspace. The Q-300 was listening on both the control frequency and
the MBZ.

3.38.  The Beech had just left controlled airspace and, according to Local Unit Orders, the
controller should continue to provide traffic information while the Beech was
enroute to Whangarei. However, the controller had instructed the Beech to change
frequencies to MBZ, so they were not expected to be monitoring the control
frequency.

3.39. In this instance, the controller did not provide the Q-300 or the Beech flight crews
with sufficient updated traffic information while in radio contact. The traffic
information that had been communicated did not allow the flight crews to
determine the nature and timing of their conflicting flight paths, nor for them to
manage their own separation. They were not advised how far they were from
each other, their respective bearings, the estimated time to conflict or their relative
altitudes.

3.40. The controller and instructor were watching the two aircraft approach on a
conflicting course. On the suggestion of the instructor, the controller offered the
Q-300 clearance to 8000 ft to resolve the conflict.

3.41.  The controller had followed a common practice®® for the North Sector by ensuring
IFR aircraft needing to pass each other’s level while on a reciprocal route segment
were kept outside the North Sector’s controlled airspace. That common practice
increased the risk of a collision and was driven by deficiencies in the controlled
airspace design.

342. Asthe pilots in each aircraft became aware of the potential for a conflict, they
actively communicated their position and intentions to the other, thereby helping
minimise the risk of a collision.

Issues with the North Sector airspace

Safety issue 1: The potential for a mid-air collision has increased in the North Sector. Safety
concerns that have accumulated since the last airspace review of the sector in 2014 have not
been addressed.

North Sector airspace overview

3.43.  The North Sector airspace covers the Northland peninsular from 45 NM north of
Auckland. It is bordered by the coastline and an upper limit of 13,500 ft (see Figure
8).3 This airspace is completely covered and surrounded by the Oceanic Radar (OCR)

38 It was a common practice expressed by the controllers, the instructor and the OCR team leaders interviewed by
Commission investigators.

39 The figures depicted in Figure 8 show the lowest altitude of controlled airspace in that sector.
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Control Sector, out to a 200 NM radius from Auckland and an upper limit at 66,000
ft. While the ‘North Sector’ is an Airways term for an area of lower airspace that they
manage, in this report it also refers to the airspace below it, down to ground level.

3.44. The main domestic IFR operations within the sector are regular passenger flights
between Auckland and the regional aerodromes of Whangarei, Kerikeri and Kaitaia.
The three regional aerodromes are each surrounded by an MBZ, and provided with
an FIO operating from Christchurch on dedicated aerodrome frequencies. The MBZs
cover the aerodromes so that IFR flights are better able to manage their own
separation from other aircraft. The MBZ extends upwards to the uncontrolled or
controlled airspace above the aerodromes. This facilitates IFR traffic for those
aerodromes, linking into the standard route segments® at a higher level.

Northland Traffic & & Ry .
Information Sector , ey

13500 - A\

controlled airspace
of concern

Figure 8: The North Sector

3.45. Relevant to this inquiry is the area below 9500 ft within North Sector-controlled
airspace, between the Auckland Terminal Control Area and south of Whangarei. This
airspace is designated as CTA/C, or described as a Class C control area.*’

3.46. The safety concerns that have been accumulating since the 2014 airspace review of
the North Sector are described below.

Separation of IFR flights in the North Sector

3.47.  Below 9500 ft, the North Sector airspace provides limited opportunities for
controllers to manage vertical and lateral separation between IFR flights that are
terminating at, or departing from, Whangarei and other transiting IFR traffic.

40 See Appendix 4 for a side profile of the North Sector.

4T Airspace designated as a ‘control area’ means that the lower limit is above the ground and the airspace area
extends to the upper limit. For example in Figure 8, the lower limit of controlled airspace is 6500 ft in the
Brynderwyn area and 9500 ft in the Whangarei area.
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3.48. There is one route segment (Q520) through this controlled airspace, running
between SPRINGFIELD and APABO waypoints. This route segment is commonly used
for IFR flights to and from Whangarei. While there is another route from Kaitaia to
APABO, it doesn't have an entry point from Whangarei, and it converges with Q520
at APABO. This means it may not be suitable to laterally separate north and
southbound air traffic.

3.49. In general, controllers need to separate flights travelling in the same direction by
three or five minutes longitudinally, depending on the radar service available. If the
flights are going in opposite directions, they must be vertically separated at different
levels or be vectored sideways to provide lateral separation. In the North Sector,
Airways advised that it was not possible to vector aircraft sideways to pass and have
them back on their route before leaving the controller's sector. Additionally, when
one flight must climb or descend through the level of another on the same route,
the pass must be up to 10 NM apart before they can change levels. These options
are often not possible within this small sector of controlled airspace.

3.50.  For Airways to provide a procedural solution that maintains separation within the
airspace of concern, the North Sector would need to be redesigned. To minimise the
risk of an airprox incident occurring in controlled airspace, the current approach is to
direct IFR traffic that would otherwise conflict to pass outside of controlled airspace.
Such a direction to aircraft would normally be supported with specific traffic
information being passed to each aircraft about the potential conflict. In that way,
flight crews can manage their own separation. This method reduces the likelihood of
an airprox incident within controlled airspace but transfers the risk to individual IFR
flight crew.

The provision of traffic information

3.51.  Traffic information is the term used by air traffic controllers to advise pilots of nearby
air traffic to be aware of. If a controller sees a potentially hazardous situation
developing, they may issue essential traffic information to the aircraft at risk. ATC
procedures dictate when a controller may issue, or when they are expected to
provide, traffic information to pilots. The procedures differ between IFR and Visual
Flight Rules (VFR) flights, and between the classes of airspace. Each area of airspace
is assigned an ATS unit that pilots may contact to request traffic information.

3.52. The procedures for Whangarei IFR flights to obtain traffic information are described
in the aeronautical information publications.*? The service is split between three
separate frequencies over a 30 NM section of airspace, which an aircraft may pass
through in minutes.

3.53.  Approaching Whangarei from the south, there are two separate flight information
regions covering the uncontrolled airspace, controlled airspace overhead and the
MBZ surrounding Whangarei. This complicated communication structure impedes
IFR pilots from gaining access to traffic information and building their situational
awareness of nearby traffic. Pilots first need to ensure they use the correct frequency
for their location, then change frequencies as the aircraft continues to travel across a
short 30 NM segment. Transmitting and monitoring on more than one radio

42 AIP Gen 3.4-2, North Island FIS COM chart dated 30 November 2023. The region boundaries were altered in a
revision dated June 2025.
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3.54.

3.55.

3.56.

frequency creates an unnecessary distraction from maintaining an updated mental
model of their position relative to other traffic in the uncontrolled airspace.

In this occurrence, the controller was watching both aircraft on their radar display
and was in contact with the Q-300, so they could have provided essential traffic
information or traffic avoidance advice to the Q-300. This would have met an
objective of air traffic services to ‘prevent collisions between aircraft’.** However, as
the aircraft were in uncontrolled airspace, the controller was no longer responsible
for their separation.

By comparison, in Australia the airspace below Class C near a regional aerodrome is
classified as Class E. Class E airspace is constantly monitored by a controller who
helps manage the flow of IFR traffic in and out of adjacent Class C-controlled
airspace. The controller can also issue instructions to separate IFR from other IFR,
and from VFR traffic in the Class E airspace.

Although the classification for Class E airspace exists in New Zealand,* none has
been designated by the CAA.

Visibility of VFR aircraft to IFR aircraft leaving controlled airspace

3.57.

3.58.

3.59.

3.60.

There are two areas of uncontrolled airspace adjacent to controlled airspace. They
are outside the MBZ area, and not in airspace where transponders are mandatory.

One area is an east-west-aligned tunnel of airspace above Whangarei and the MBZ,
and below the lower level of the upper-controlled airspace. It rests against the
northern 50 NM boundary of the North Sector, just south of SPRINGFIELD from
6500 ft to 9500 ft. It was about 15 NM wide.

The other area is all the airspace under the North Sector’s controlled airspace, south
of the MBZ from ground up to 6500 ft. This was the area where the airprox incident
occurred.

These areas pose a collision risk to IFR traffic as they exit controlled airspace. This is
because VFR aircraft can be present but are not required to have a transponder*® or
be on a specified radio frequency. Without a transponder, VFR aircraft are invisible to
the controller and to aircraft equipped with ACAS. The VFR aircraft in these airspaces
may be on one of two general area frequencies and may not be monitoring the MBZ
frequency.

Airspace congestion

3.61.

3.62.

The low-level uncontrolled airspace around Whangarei constrains IFR flights
departing or entering the controlled airspace. Standard arrival and departure
procedures mostly pass through the same waypoint (SPRINGFIELD) and follow the
bidirectional route sector Q520. In effect, the route segment is a bidirectional,
one-lane road with capacity for only one aircraft at a time, unless stacked vertically.

Greater capacity could be achieved if the north and southbound routes were
separated laterally, or the arrival and departure points for the procedures were

43 MATS RAC 2, section 1
44 See CAR Part 71 and CAR 71.109

4> A transponder is a radar device that will transmit a response signal when interrogated by another radar signal.
Information in the response could include an identification code, height and GPS position information.
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3.63.

separated. This could be likened to creating two separate one-way roads; one in
each direction.

Air New Zealand has attempted to mitigate the risk of congestion at SPRINGFIELD
by creating two published approach and departure routes to Whangarei (through
waypoints BIRAX and LEECH). This may also aid situational awareness for other pilots
in the area because they know that Air New Zealand will usually follow those
procedures.

Whangarei Aerodrome - Aeronautical Study

3.64.

3.65.

3.66.

3.67.

3.68.

3.69.

Whangarei Aerodrome is certified but unattended.*® It does not have a local or
remotely managed control tower or similar service. The Whangarei Aerodrome
operator*’ is responsible under their Part 139 Aerodrome Operator Certificate for
assessing the suitability of the facilities for aviation operations, and ensuring they
adequately meet the complexity and density of current and predicted future air
movements.

At the time of the incident, Air New Zealand was increasing the number of passenger
flights into Whangarei. Additionally, the Northland Emergency Services Trust (NEST)
was intending to move their base from Kensington Park Heliport to the Whangarei
Aerodrome. As a result of these changes, the CAA required the aerodrome operator
to conduct an aeronautical study*® to determine if the aerodrome risk profile was
affected.

The Aeronautical Study (the study) reviewed arrival, departure and circuit
procedures, and identified aircraft movement issues, particularly for IFR and
rotorcraft.

The study included input from stakeholders, including controllers who raised
concerns about traffic density and congestion at the SPRINGFIELD waypoint.
SPINGFIELD is used for many IFR flights, to or from Whangarei, others overflying the
area, and low-level helicopter IFR and VFR flights. The waypoint is also used for
missed approach procedures. With an increase in traffic, the controllers were
concerned that there would potentially be an increase in risk around that waypoint,
particularly in poor weather conditions. However, the study report made no mention
of these concerns.

The only concern identified in the study was that the MBZ upper level did not meet
with the lower level of controlled airspace above, leaving a layer of uncontrolled
airspace between them. The study recommended that the aerodrome authority
petition the CAA to raise the MBZ upper level.

The study concluded that there was no need for aircraft traffic management at
Whangarei Aerodrome. Such a change would likely trigger changes to the airspace
design, and the cost would outweigh the benefit given the low number of
movements.

46 The control tower and rescue fire service were withdrawn in 1988. The fire rescue service has since been
returned.

47 The aerodrome is jointly owned by the Ministry of Transport and the Whangarei District Council (WDC). Under
the agreement between these two parties, WDC is responsible for day-to-day management which it
subcontracts to Whangarei airport.

48 Aeronautical Study, Whangarei airport, Possible requirement for air traffic services (6 May 2022)
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3.70.

3.71.

The study noted that from its analysis of CAA incident reports that there was no
significant airspace risk at Whangarei. It identified that the ‘main credible risk’ was a
mid-air collision between multiple-paired types of air operations,* but that existing
procedures worked well, as reflected in the low number of incidents reported to
CAA.

A copy of the study was sent to CAA, as required under Civil Aviation Rule (CAR) Part
139, who reviewed and endorsed its findings and recommendations. The CAA
advised the Commission that it expected any issues raised by stakeholders had been
resolved by the aerodrome operator before finalising the study. That expectation
assured the CAA that the recommendations were based upon a valid risk
assessment.

Airborne Collision Avoidance System

3.72.

3.73.

3.74.

3.75.

When an IFR flight is in controlled airspace, the flight route is protected by the
controller. This takes some cognitive load off the pilots.

If an IFR aircraft is in uncontrolled airspace and not fitted with ACAS,*® the
information available about other air traffic in the airspace around them is limited.
This situation places more reliance on the pilot to listen out for radio position
reports from other aircraft, and to comprehend their movement and position in
relation to their own aircraft. They must maintain a visual lookout, and they can also
request traffic information from the responsible flight information service. This
increases the cognitive load on the pilot.

ACAS equipment is intended to provide pilots with a view of all nearby aircraft fitted
with an operational transponder. While it has limitations, it gives the pilot greater
awareness of nearby aircraft. An ACAS usually provides a simple plan view of the
surrounding airspace, with the pilot's aircraft at the centre. These systems can reduce
the pilot’s cognitive workload.

CARs require that aircraft with passenger seating of 19 or more, or with a maximum
take-off weight greater than 5700 kg, be fitted with an ACAS. The Q-300 met this
requirement to have an ACAS, but the Beech aircraft was below the threshold. The
ACAS provided the Q-300 flight crew with visual and audible information to help
them build their mental model and avoid a collision with other traffic in uncontrolled
airspace.

Whangarei radio traffic recordings

3.76.

3.77.

Reviewing radio transmissions is critical when investigating airspace occurrences.
Airways record all radio and telephone communication for their ATS providers, but
they do not monitor MBZs which are not controlled or provided with an ATS.

The Whangarei Aerodrome operator had monitored the MBZ as part of their safety
management system to investigate local incidents. The Commission requested these
recordings, but they were unusable as the local Aerodrome and Weather Information
Broadcast (AWIB) drowned out most of the radio traffic audio.

49 Credible risk was the term used in the report. Conflict pairs of air operations means IFR against IFR, IFR against
VFR fixed wing, rotary and microlight, VFR against VFR in circuit.

>0 See Appendix 3 for an explanation about how ACAS works.
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3.78.  An audio record of the MBZ communications would have been useful for this
investigation if it had been reliable. On 23 September 2025, the aerodrome operator
advised the Commission that they were taking action to resolve these issues with
their MBZ recording system.

Other occurrences

3.79.  The Aeronautical Study reviewed CAA occurrence data prior to 2022 and concluded
there was a credible risk of a mid-air collision in the area.

3.80. The Commission requested CAA occurrence data for 2012-23 (see Appendix 8 for
how this was filtered for the North Sector). Eighteen relevant occurrences were
recorded in 2012, dropping to three in 2017. Since 2017 the number of occurrences
has steadily increased.”’

3.81.  The dip in 2017 roughly coincided with airspace changes resulting from the previous
CAA airspace review that included the Whangarei area. That review had prompted
changes in 2016 to the boundaries of the MBZ south of Whangarei, and to the
Common Frequency Zone to the north. The increasing number of incident categories
of airspace, air traffic procedural and air proximity also spans the low aviation activity
Covid-19 pandemic-related years (2020-21).

3.82.  Occurrence data was compared with aircraft movement data.> It was found that VFR
activity has increased but IFR activity has largely remained constant since 2012.
Overall, there had been an increase in total aircraft movements (see Appendix 9).

3.83.  The level of risk for IFR flights in uncontrolled airspace increases as the total number
of movements increase. IFR pilots must continue to follow their selected instrument
procedures by looking inside to monitor their instruments but also watching outside
for VFR aircraft nearby. This supports the findings of the Aeronautical Study that
mid-air collisions were a credible risk in the area.

3.84. The CAA movement data was also compared with other nearby aerodromes, and
those with a similar number of movements, to check if the presence of a control
tower helped manage the level of risk. Whangarei has about the same number of
total movements as other unattended® aerodromes at Timaru and Taupo, and about
twice as many as Kerikeri. With respect to aerodromes that are attended, Whangarei
has about the same number of total movements as New Plymouth and
Woodbourne, and more than Invercargill and Rotorua.

3.85. Reported occurrence data provides one indicator of risk, but other factors such as
the type of aircraft operations, frequency and traffic density, airspace design, local
conditions, aircraft systems and pilot skills also contribute.

Airspace review

3.86.  As the civil aviation regulator, the CAA is responsible for airspace reviews under CAR
Part 71 Designation and Classification of Airspace. CAR 71.11 requires that each
current airspace designation and classification be reviewed at least every five years

51 Note that this data is what was available. Due to its low number of points, it is not suitable for conclusive
findings.

%2 The aircraft movement data was extracted from the CAA's new occurrence and activity dashboard, which they
began publishing on their website in 2024.

>3 Not provided with a control tower.
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3.87.

3.88.

by the Director of Civil Aviation to verify the continuing need for the airspace
designation or classification.

The North Sector and airspace around Whangarei had not been reviewed since 2014
(CAA, 2013). The CAA's 2014-2016 airspace review plan was disrupted by other
priorities but then re-issued as the 2015-2018 plan. This plan included a change to
the southern area of the Whangarei MBZ and another to the Common Frequency
Zone to the north. The proposed changes were consulted on before being published
in November 2016 and November 2018.

The current CAA airspace review plans do not detail when the Whangarei airspace
area will be reviewed. Neither the '2023-2026 uncontrolled airspace review’' nor the
'2024-2028 controlled airspace review' plans included the Whangarei area or the
North Sector.

Conclusions

3.89.

3.90.

The Commission found that the North Sector airspace had not been reviewed since
2014 and was not scheduled for a review. This is despite the requirement in CAR
71.11 for the Director of Civil Aviation to review each current airspace designation
and classification at least every five years. Air movements and occurrences in the
area have both been trending upwards. The Commission identified the following
additional safety concerns pertaining to the use and design of the airspace in the
area.

In some situations, North Sector controllers lack suitable procedures to separate
IFR traffic.

IFR and VFR traffic in the area are focused upon the SPRINGFIELD waypoint,
increasing the risk of an incident in that area.

The provision of traffic information is complex.

Recorded audio for the MBZ radio traffic was unusable because of local
interference.

Class E airspace designation is available in New Zealand, but the designation has
not been used to date.

Additionally, the Aeronautical Study concluded that:

- the upper limits of the MBZ should be reconsidered
- the main credible risk in the vicinity is a mid-air collision
- there was no need to change the existing provision of air traffic services.

The Commission considers that these safety concerns remain unresolved. Therefore,
a comprehensive review of the airspace in the North Sector is necessary to examine
these and any other safety concerns, and to then to identify and implement
adequate mitigation measures.

Page 24 | Final Report AO-2023-008



Comprehensive New Zealand airspace review process is required

Safety issue 2: New Zealand Civil Aviation Rules do not require comprehensive airspace
reviews. Without such reviews, risks to safety may not be identified and mitigated to be as low
as reasonably practicable. This increases the likelihood of airborne conflict situations.

Influences on the airspace review process

3.91. The CAR 71.11 requires that, ‘At least every 5 years, the Director must review each
current airspace designation and classification to verify the continuing need for the
airspace designation or classification.’ These reviews are confined to this scope and
do not take a comprehensive, holistic view of an area of airspace and the traffic
through it. Previous reviews often ended after an email exchange between the CAA
and the affected parties to verify the continuing need for an airspace designation or
classification.

3.92. The CAA publishes its five-yearly airspace review cycle on the CAA website.
Participants are invited to review it, submit a response and raise any concerns. The
CAA then reviews these submissions and publishes a draft of proposed changes for
public consultation. Once the changes have been resolved, they are published in line
with standard government procedures for new rules. The CAA informed the
Commission that this method had sometimes led to a significant amount of work,
such as recent changes to Queenstown and Hamilton airspace.

3.93. In the early 2000s, the CAA started to reconsider how it was reviewing airspace, and
the requirements for ATS at aerodromes. This led to a 2005 CAA policy statement
about the provision of ATS at aerodromes. A consultant was engaged in 2007 to
conduct research and provide further guidance, which resulted in the Ambidji report,
discussed below.

3.94.  That research found that the international practice for airspace review was being
guided by a risk methodology and led by participants. Regulators were responsible
for ensuring that airspace was safe for all participants. They could also initiate an
airspace review if they considered it was warranted from a risk perspective.

3.95. The guidance provided to the CAA was contained in the 2007 report, 'Development
of standards and procedures to manage aerodrome risk’ (Ambidji Group Pty Ltd,
2025). Subsequently, revisions were made to CAR Part 139 Aerodromes, and a new
advisory circular was issued in 2011. The advisory circular, AC139-15 — Aeronautical
studies for aerodrome operators, explains how to conduct an aeronautical study of
aerodrome risk and has references to guidance material about how to conduct
airspace risk analysis.

3.96. From about 2009, CAA airspace resources were diverted to help manage the major
changes planned for New Zealand airspace. These changes were as a result of ICAO
requiring each member state to develop infrastructure and systems to match the
ICAO global navigation plan. The government issued the ‘National Airspace Policy of
New Zealand’ in 2012 (New Zealand Government, 2025), which led to New Southern
Sky (NSS), a programme of work to meet the ICAO requirement.

3.97.  Under the NSS programme, primary radar systems and ground-based navigation
beacons became less important, or even redundant, as Global Navigation Satellite
Systems (GNSS) became the primary navigation aids. Extensive work was required to
redesign the national airspace and the navigation procedures to cater for
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3.98.

3.99.

3.100.

3.101.

3.102.

Performance Based Navigation (PBN). PBN changes the emphasis for navigation
from reliance upon systems outside an aircraft to internal aircraft navigation systems.

The National Airspace and Air Navigation Plan was issued by the NSS in 2014. An
objective was for airspace reviews to also include review of the impacts of new
technologies, and to consider the application of other ICAO airspace designations
(CAA, 2014, p. 52). The CAA provided additional guidance in this respect in the
report, ‘Guidance for Complexity and Density Considerations’, published on the NSS
website in 2018 (CAA, 2018). This guidance sought to address the following points.

As new technologies are introduced into the aviation sector and commercial
and private user demand for airspace grows, the complexity and density of the
operating environment will continue to evolve. A balanced view of the whole of
system will enable the most efficient use of airspace consistent with the safe
operation of aircraft and the expeditious flow of air traffic.

The Complexity and Density Considerations document will provide visibility of
the decision-making process that may be required as the aviation system
evolves in response to the introduction of new technologies.

The review process in CAR Part 71 required airspace to be selected by classification
or designation. This selection did not align with the NSS procedures. Airspace
needed to be considered in a more holistic way, looking at a whole area or region
and all traffic in and out or passing through it. Airways had also signalled to the CAA
that the CAR Part 71 review process did not meet their needs in the upper and lower
airspace areas for domestic and international flights. The CAA introduced its new
holistic perspective for airspace review in the introduction section of the '2014-2016
airspace review plan’ (CAA, 2013). This airspace review was the last planned review
for the Whangarei area.

The CAA commissioned another consultant in 2019, under the NSS programme, to
identify the changes that would trigger airspace reviews and the adequacy of the
current methodology to address these changes. This advice was provided in 2019 in
a report called ‘New Zealand airspace triggers and methodology for airspace
reviews' (Thompson GCS, 2019). That report identified ten changes as triggers for
future airspace reviews. Additionally, the report made six recommendations to
enhance New Zealand's airspace change methodology, all of which were
acknowledged by the CAA. With the exception of amending the airspace rule, all
recommendations are being progressively implemented.

Another change driven by ICAO international requirements was the introduction of
Safety Management Systems (SMS). An SMS describes how an organisation will
identify and manage risks to their operations. The CAA introduced SMS during the
NSS programme by creating a new rule, Part 100 Safety Management. All holders of
air operating certificates had to have an approved SMS in place by around 2020.

The introduction of SMS signalled a change in regulation philosophy from being a
rules-based system to a performance-based system.> CAA then altered the focus of
its audits, placing a greater expectation on operators to use SMS to assess all
hazards for their operation, and to put in place controls to mitigate the risk to be as
low as reasonably practicable.

>4 A rules-based system relies on detailed, prescriptive rules that specify exactly what must be done to comply. In
contrast, a performance-based system focuses on achieving specific, measurable outcomes or objectives rather
than prescribing how they must be achieved.
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3.103.

The Commission acknowledges that the CAA had carried out a considerable amount
of work on New Zealand airspace for the NSS programme. However, the issues with
CAR Part 71°° airspace reviews and the change of responsibility with SMS from an
external focus to an internal focus, support a change to the airspace review process.
This did not absolve the CAA of its responsibility under CAR Part 71.

The proposed new process for airspace reviews

3.104.

3.105.

3.106.

3.107.

3.108.

3.1009.

In May 2024, the CAA informed the Commission that it had changed its approach to
reviewing airspace.

CAA planned to explain its new airspace review process to the aviation community in
a new advisory circular (AC) that was being drafted. This would expand on CAR 71.9
and CAR 71.11 and would explain the new airspace review process. The draft AC (AC-
71-1 New Zealand airspace design) was still an internal CAA document in February
2025, and was not ready to be consulted upon outside CAA. The Commission
obtained a copy as part of its inquiry.

The proposed new process would require aviation operators to jointly and separately
identify the hazards to their operational safety as part of their SMS. If the hazards are
outside their organisation’s control and relate to airspace use, CAA will expect them
to work together collaboratively to define a mitigation plan.

Once a proponent designs the airspace changes required to mitigate the identified
hazards, they would then consult with all affected parties.

A fully designed and agreed airspace design solution, with records of the
consultation with affected parties, would then be submitted to the CAA for final
approval and, if accepted, for the CAA to publish.

The CAA informed the Commission on 19 December 2025 that,

Engagement with aerodrome and/or airspace user groups establishes a direct
line of communication with stakeholders who are best placed to understand
local airspace risks. The aerodrome serves as the logical focal point for this
engagement, given its established obligation to consult with stakeholders on
the management of airspace risk as outlined in AC-139-[17] Aerodrome User
Groups.

Concerns with the proposed new airspace review process

3.110.

3.111.

The Commission had concerns with the proposed process for airspace reviews. This
process would move the responsibility for airspace reviews, and subsequent design
changes, from the CAA to the aviation sector.

The concept of organisations working together to manage their joint safety is not
new. It was described in the advisory circular the CAA issued to assist organisations
with implementing their SMS in accordance with CAR Part 100 (CAA, 2023, p. 51).
The CAA described SMS as being a journey of continuous improvement and
assessment: from an SMS being ‘present and suitable’ to being ‘operating and
effective’. The CAA takes effective to mean that the SMS is mature and that it
demonstrates industry best practice. The new airspace review process aligns with
how the CAA expects a mature SMS to operate.

35 April 2025. This was the 2008 version updated for the new CAA Act in 2025.
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3.112.

3.113.

3.114.

3.115.

3.116.

3.117.

3.118.

However, when applied to a volume of airspace and its infrastructure, the ownership
model is complex and varied. This makes safety within the airspace sit more
appropriately with CAA, who has overall responsibility and access to all aviation
activity and occurrence data. Airspace is owned by the state, while the infrastructure
within it is provided and owned by multiple parties. For example, Airways provides
airspace management, ground-based beacons, radar surveillance and radio
coverage. Aeropath Limited (Aeropath)®® provides navigation design, airspace
classification boundaries displayed on charts and the navigation procedure design.
Aeropath also produces all aeronautical publications used by pilots.

The CAA drafts civil aviation rules on behalf of the Ministry of Transport (MoT),
including CARs that control the airspace, and approves the operational certificates
that participants such as Airways and Aeropath are required to have to operate
within the aviation system.

Aviation participants do not currently have the responsibility or funding, or in many
cases the skills, to carry out airspace reviews. Airways and Air New Zealand do not
have that responsibility under their operational certificates. There is even less
likelihood that a small operator such as an aeroclub, aerodrome operator, small
commercial passenger service or private owner would consider making an airspace
design proposal to the CAA. However, the CAA advised the Commission on

19 September 2025 that it ‘considers airspace users also have an ongoing
responsibility to control, communicate, and coordinate in the interests of safety.’

To effectively review a volume of airspace, a broader focus is necessary. This would
require a comprehensive, holistic review of the airspace, that includes aspects such
as the airspace architecture, air traffic management procedures, movement activity,
occurrence data, the types of traffic, and traffic density. A thorough review would
then need to consider whether the airspace is fit for purpose and achieves an
acceptable level of safety for all users. It should consider all safety issues raised by
those who use the airspace. Any solution design should be consulted on with
relevant parties before being approved and implemented.

The costs associated with changing airspace are a disincentive which means safety
may be compromised. A risk already exists with aerodrome operators being required
to assess their own safety impact upon airspace through aeronautical studies.
Further, it is not an aerodrome operator’s core business to consider the airspace
interface with an aerodrome.

The CAA considers that the work done during the NSS programme has met the
intent of the CAR Part 71, and that the current airspace review process will be as they
propose in the draft AC-71-1. The CAR Part 71 remains substantially as it was in 2008
in relation to the expectation of regular airspace reviews.

New Zealand has an obligation to ensure its airspace is safe. ICAO Doc 4444 requires
that:

States shall ensure that the level of air traffic services (ATS) and
communications, navigation and surveillance, as well as the ATS procedures
applicable to the airspace or aerodrome concerned, are appropriate and

%6 Aeropath is a certified air procedures designer under CAR Part 173 Instrument flight procedure service
organisation — Certification and operation. At the time of this incident, Aeropath was operating separately from
Airways, but has since re-integrated.
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adequate for maintaining an acceptable level of safety in the provision of ATS.
(ICAO, 20073, p. Chap. 2.1)

The Commission considers that the CAA’s proposed changes to the airspace review
process may not achieve this obligation for the reasons discussed above.

Comparison with Australia

3.119.

3.120.

3.121.

3.122.

3.123.

It is useful to consider airspace reviews conducted in other countries.”” Solutions in
other countries are not necessarily suitable for New Zealand, but the safety
processes can be insightful. Australia has implemented a central agency to maintain
a safety overview of airspace.

In Australia, section 8(1) of the Airspace Act 2007 requires the Minister to make an
Australian Airspace Policy Statement (the Statement). The Statement sets out the
required content and international compliance standards for Australian airspace. The
Civil Aviation Safety Authority of Australia (CASA) (the regulator) administers the
Statement which must be reviewed every three years. The Statement is enforced by
the CASA through the (Australian) Airspace Regulations 2007.

Australia’s system for airspace review is formalised and in line with ICAO Doc 4444
requirements. The CASA has an Office of Airspace Regulation (OAR), which manages
regulation of airspace in Australia. The OAR conducts regular reviews of airspace to
ensure aircraft operations are safe and airspace architecture is fit for purpose.

The CASA must assess aviation operational data and aerodrome activity. It must
identify current or emerging aviation safety risks that may require airspace solutions
or other mitigations to achieve an acceptable level of safety for all airspace users.

Once a solution has been defined, the CASA is then required to implement and
publish it. Other entities, such as Airservices Australia, may do part of the work, but
the regulator carries the responsibility to review airspace and make any required
safety changes.

CAA’s obligations with State Safety

3.124.

3.125.

3.126.

3.127.

In New Zealand, section 22 of the Civil Aviation Act 2023 states that the CAA’s main
objective is to 'facilitate the operation of a safe and secure civil aviation system.’

New Zealand is a contracting state to ICAO and a signatory to the Convention on
International Civil Aviation. Under ICAO Annex 19, New Zealand is expected to
implement an SSP. One of the eight safety and security focus areas of the SSP is
airborne conflict.

ICAO Annex 19 refers to two guidance documents for states to implement SMS into
the aviation industry sector, and their SSP. They are:

ICAO Doc 9859 - Safety Management Manual
ICAO Doc 9734 - Safety Oversight Manual.

The first describes what an SMS is; the second describes the systems that a state
needs to implement to provide adequate State Safety Oversight (SSO) of an aviation
operator's respective SMSs. An SMS needs the oversight of a regulator to
independently check that it is working as intended, and the state needs to be an

>" A more extensive review of practices in other countries is contained in the Ambidji report of 2007.
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3.128.

3.129.

3.130.

active participant in an aviation operator’s journey of continuous safety
improvement.

One of the four key indicators of effective performance of an SSO (as defined in
Doc 9734) is a ‘well-balanced allocation of responsibilities between the state and the
industry for civil aviation safety.’

The ICAO guidance also explains how a state can provide a service that it must also
regulate, for example airspace design and review. Where the state is also the service
provider, Doc 9374 states that:

The requirements of the Convention will be met, and public interest be best
served, by a clear separation of functions and responsibilities between the
regulatory authority and the service provider. The approval, certification and
continued surveillance should be followed as if the service provider was a
non-governmental agency. (Doc 9374, section 2.3.4)

An example of this is where the CAA engages Airways (a state-owned enterprise) to
provide air traffic management services for New Zealand airspace and separately
acts as the regulator of that service.

Ministry of Transport review

3.131.

3.132.

3.133.

3.134.

In May 2023, the MoT completed an Air Navigation System review. The review's
focus was on making New Zealand's air navigation system more resilient to
disruptive forces for change, and harnessing opportunities to improve the future
safety, connectivity, growth and innovation of the system (Ministry of Transport,
2025).

The review detailed the growing demand on and complexity of New Zealand's
airspace. The new variants of drones and commercial space operations, some of
them operating autonomously, present emerging challenges. The review identified
the need for greater system leadership and accountability for system performance.
Nine recommendations were made, including the establishment of a ministerially
appointed permanent Aviation Council.

The Aviation Council would have whole-of-system oversight responsibilities to
provide system leadership. An interim Aviation Council, appointed in 2024, was
initially tasked with developing the National Aviation Policy Statement.

Having a dedicated agency accountable for comprehensive airspace reviews is
aligned with ICAO’s guidance and the Air Navigation System Review.

Conclusions

3.135.

3.136.

The CAR Part 71 Designation and Classification of Airspace has the requirement for
the CAA to review airspace every five years. Airspace reviews would benefit from a
comprehensive, holistic review rather than the narrow scope currently defined in Part
71.

It is acknowledged that the CAA has completed significant work making changes to
the New Zealand airspace in the last two decades, and has considered how best to
review airspace in the future.

%8 The interim Aviation Council was made permanent in October 2025.
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3.137.

3.138.

The CAA is considering a new process for airspace reviews that would be driven by
concerns raised by airspace users. Airspace participants would manage the review
process and participant consultation then provide a completed design solution to
CAA for approval.

It is important that New Zealand airspace is managed to an acceptable level of safety
for all users. Reviews will require input from all users, but also oversight and
guidance from the regulator. Changes must be made consistently, prioritising safety
outcomes for all areas of the New Zealand airspace.
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4.1.

4.2.

4.3.

44.

45.

4.6.

4.7.

4.8.

Findings
Nga kitenga

Two IFR flights were on a head-on conflicting flight path in cloud which led to an
airprox event. They passed within 4.3 NM of each other but with increasing vertical
separation. The situation caused a Short-Term Conflict Alert to be displayed at the
ATC unit and a traffic alert message to appear on the Q-300’s TCAS display.

The two IFR flights were instructed to pass in uncontrolled airspace but were not
provided with sufficient, updated traffic information about the other aircraft and the
nature and timing of their conflicting flight paths. This meant the respective flight
crews were initially not aware they were on a conflicting path, nor were they able to
manage that conflict themselves.

The Q-300 ACAS equipment was effective for detecting an aeroplane in a proximity
conflict situation and assisting the flight crew in deciding their options to avoid a
collision. The Beech aeroplane was not fitted with ACAS equipment nor was it
required to have such avionics.

The North Sector ATC unit lacks procedural options to separate traffic in controlled
airspace under all circumstances. It was common practice for the ATC unit to direct
aircraft out of controlled airspace to descend and pass in uncontrolled airspace. This
shifted the onus of avoiding a collision from the controller to the flight crews.

Pilots, air traffic controllers, aviation operators and the Whangarei Aerodrome
operator have identified multiple safety concerns within the airspace in the North
Sector near Whangarei. A comprehensive airspace review could help resolve these
safety concerns, but one is not planned.

Although the CAR Part 71 requires that the Director of Civil Aviation must review
each current airspace designation and classification at least every five years, this area
of the lower airspace in the North Sector and around Whangarei has not been
reviewed for ten years. Airspace reviews under CAR Part 71 were confined to the
current airspace designation and classification.

Comprehensive airspace reviews are needed to ensure that airspace is appropriate,
effective and safe for all users. Such a review could include a comprehensive, holistic
review of the airspace, that includes aspects such as the airspace architecture, air
traffic management procedures, movement activity, occurrence data, the types of
traffic, and traffic density.

It is important that New Zealand airspace is managed in a way that achieves an
acceptable level of safety for all airspace users. Reviews will require input from all
users, but also oversight and guidance from the regulator. Changes must be made
consistently, prioritising safety outcomes for all areas of the New Zealand airspace.
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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.

Issues with North Sector airspace

Safety issue 1: The potential for a mid-air collision has increased in the North Sector. Safety
concerns that have accumulated since the last airspace review of the sector in 2014 have not
been addressed.

5.3. As described in the section ‘Influences on the airspace review process’, the CAA has
made progress internally over the last two decades to develop a way to manage
airspace safety. It now has plans to change how airspace is reviewed in a more
appropriate manner than currently defined in CAR Part 71.

54. Since this inquiry started, the Whangarei Aerodrome operator has engaged with
CAA, Airways and the local users’ group. They have submitted proposed changes in
the local airspace to the CAA for approval. CAA advised the Commission on 19
September 2025 that these changes had been accepted and that the review will be
extended to Kerikeri.

5.5. While these actions have been positive, the safety issue includes the need for a
comprehensive review of all aspects of the lower level airspace in that area, not just
near the aerodrome. Therefore, the Commission has made a recommendation in
Section 6 to address this issue.

Comprehensive New Zealand airspace review process is required

Safety issue 2: New Zealand Civil Aviation Rules do not require comprehensive airspace
reviews. Without such reviews, risks to safety may not be identified and mitigated to be as low
as reasonably practicable. This increases the likelihood of airborne conflict situations.

5.6. No action has been taken to address this safety issue. Therefore, the Commission
has made a recommendation in Section 6 to address this issue.
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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;
they 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. In the interests of transport safety, it is important that recommendations are
implemented without delay to help prevent similar accidents or incidents occurring
in the future.

New recommendations

6.3. On 19 November 2025, the Commission recommended to the Director of the Civil
Aviation Authority that the Authority conduct a comprehensive review of the lower
level airspace around Whangarei to determine what changes are required to
mitigate the risk of mid-air collisions or serious incidents and to then take
appropriate action. [046/25]

6.4. On 4 December 2025, the Civil Aviation Authority replied:

This recommendation is ‘Accepted’ and is being implemented.

CAA is involved in ongoing work with Whangarei airspace stakeholders
including Airways and AirNZ to continue airspace safety improvement work
within the aerodrome airspace safety group. This work has included initial
engagement with KeriKeri airspace users to identify similar safety improvement
opportunities in the short term.

In the medium term through the 2026 calendar year, CAA will be engaging with
Timaru, Hokitika, Whakatane and Kapiti Coast aerodromes as part of an
uncontrolled aerodromes airspace review focussing on the identification and
implementation of airspace safety improvements across this common
operational context.

CAA will look to implement any high priority airspace changes in the November
2026 Visual Navigation Chart update or earlier if appropriate.

6.5. On 19 November 2025, the Commission recommended to the Secretary for
Transport to work with the Civil Aviation Authority to address gaps in the Civil
Aviation Rules relating to airspace reviews, namely to:

e clearly define which agency is responsible for conducting regular comprehensive
airspace reviews in New Zealand

e ensure comprehensive airspace reviews are conducted to identify current and
emerging aviation safety risks that may require airspace solutions or other
mitigations to achieve an acceptable level of safety for all airspace users.
[047/25].
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6.6. On 5 December 2025, the Secretary for Transport replied:

Thank you for considering the Ministry’s comments on the draft
recommendations, particularly our position of not agreeing to the proposed
role of the Aviation Council. We note that “comprehensive” has been added to
the second bullet point of the recommendation, however this may not be
possible in all circumstances. In the Ministry’s view any review should be
appropriate to the circumstances.

| accept the final recommendation, with the caveat about appropriate reviews
outlined above.

Once the final report is published, | intend to discuss the report findings and
recommendation with the Director of Civil Aviation. The Ministry and Civil
Aviation Authority are planning the next Rules programme and will consider
your recommendation as part of this work.

Notice of recommendations

6.7. The Commission gives notice to the Civil Aviation Authority that it has issued
recommendation [047/25] to the Secretary for Transport and that this
recommendation will require the involvement of the Civil Aviation Authority.
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7 Other safety lessons

7.1. Air traffic control provides an increased level of safety to regular passenger transport
aircraft operations. Wherever possible, traffic separation should be conducted within
controlled airspace.

7.2. Aircraft fitted with ACAS have an advantage for pilots over aeroplanes that are not.
As a last line of defence, ACAS can improve a pilot’s situational awareness and
improve their ability to avoid a potential conflict with another aircraft.

7.3. Aerodrome radio traffic recording systems should be regularly inspected and tested
to ensure that recordings are reliable and can be used for safety investigations.

Page 36 | Final Report AO-2023-008



8 Data summary
Whakarapopoto raraunga

Aircraft particulars
the Q-300 the Beech
Aircraft registration: ZK-NES ZK-JED
Type and serial number:  DHC -8-311, #641 Beech 76 Duchess,
#ME-386
Number and type of 2 x turbo prop 2 X piston
engines:
Year of manufacture: 2007 1981
Operator: Air New Zealand Private
Type of flight: Regular passenger Training A-B
transport A-B
Persons on board: 40 2
Crew particulars
Captain First officer  Pilot in Pilot
command
Pilot's licence: ATPL CPL ATPL CPL
Pilot's age: 37 41 53 23
Pilot's total flying 2800 1700 14,950 315
experience:
Date and time 28 August 2023 at 1006 NZDT
Location Above and near to the township of Brynderwyn
latitude: 36° 5'54.60"S
longitude: 174°29'42.22"E
Injuries Nil
Damage Nil
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9

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

On 28 August 2023, the Civil Aviation Authority 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.

The Commission issued a protection order to protect the cockpit voice recorder and
the flight data recorder in the Q-300 aircraft registration ZK-NES. Recordings of the
air traffic control and radio conversations were obtained from Airways. Interviews
were arranged with the participants.

The aircraft recorders were taken to the ATSB laboratory in Canberra for
downloading and initial analysis. The physical recorders were returned to the
operator and the downloaded data analysed further by the Commission.

Further information was sought from Airways, Aeropath, Air New Zealand and the
CAA.

The Commission engaged a subject matter expert from Australia to assist with the
inquiry.

On 30 July 2025, the Commission approved a draft report for circulation to 12
interested parties for their comment, and two others to ensure accuracy.

The Commission received 13 responses of which seven were detailed submissions
and six replied that they had no comment. The remaining interested party did not
respond despite efforts to contact them. Any changes as a result of these
submissions have been included in the final report.

On 19 November 2025, the Commission approved the final report for publication.
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10 Abbreviations
Whakapotonga

Abbreviation Meaning

ACAS Airborne Collision Avoidance System

ACO Air crew officer

ADS-B Automatic Dependant Surveillance-Broadcast

AIP Aeronautical Information Publication

ALPA Airline Pilots Association (pilots’ union)

ANSP Air navigation service provider. (Provides air traffic,
communications and navigation systems for aircraft — Airways NZ)

APABO ICAO GNSS waypoint ‘APABO’

ATC Air traffic control

ATPL Airline transport pilot licence

ATS Air traffic service

ATSB Australian Transport Safety Bureau

AWIB Aerodrome and Weather Information Broadcast

CAA New Zealand Civil Aviation Authority

CAM Coordinated Arrivals Manager — Auckland Airport

CAR Civil Aviation Rule

CAST Commercial Aviation Safety Team

CICTT CAST/ICAO Common Taxonomy Team

Class C A type of controlled airspace (see AIP ENR 1.4 and CAR Part 71 for
details)

Class G A type of uncontrolled airspace (see AIP ENR 1.4 and CAR Part 71
for details)

CPL Commercial pilot licence

CTA Control area (above ground)

CTOT Calculated time of departure

CTR Control zone (down to surface)

DME Distance measuring equipment — aircraft straight-line distance to a
designated ground beacon

FIO Flight information officer — (Christchurch based)

FIS Flight Information Service — (Christchurch based)

FO First officer — pilot

ft feet

GNSS Global Navigation Satellite System

ICAO International Civil Aviation Organization

IFR Instrument Flight Rules

IMC Instrument Meteorological Conditions

km kilometre

kt knot (nautical mile per hour)

MATS Manual of Air Traffic Services — Airways document

MBZ Mandatory Broadcast Zone

MHz megahertz

NDB Non-directional beacon

NM nautical mile
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NSS
OCR
OJE
oJT
OJTI
PBN
PF
PIC
PM
Q520

RA
RNAV
RNP

SF

SMS

SSO

SSP
STAR
STCA/CA

TA

TCAS
™
VFR
VMC
VSI

New Southern Sky

Oceanic Radar Sector

On-the-job experience

On-the-job training

On-the-job training Instructor

Performance Based Navigation

Pilot flying — pilot

Pilot in command

Pilot monitoring (the PF)

Standard IFR flight route segment between SPRINGFIELD and
APABO

Resolution Advisory

Area navigation — a navigation standard

Required navigation procedure — a navigation standard

ICAO GNSS waypoint ‘SPRINGFIELD’

Safety Management System

State Safety Oversight

State Safety Programme

Standard Arrival Route

Short-term Conflict Alert / or just Conflict Alert — Skyline
automated software-generated alert to ATC

Traffic Advisory (TCAS message that another aircraft is close and on
a conflicting course). Automatic warning from airborne equipment
Traffic Collision Avoidance System

Transponder Mandatory

Visual Flight Rules

Visual Meteorological Conditions

Vertical Speed Indicator
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11 Glossary
Kuputaka

accident

aeronautical study

correlate

event

incident

occurrence

standard flight route

An event that resulted in damage or injuries.

This is an engineering and operational study of an aerodrome
that, in general terms, assesses the safety of aerodrome
operations, the effects the aerodrome design or use has on
the safe and efficient use of the aerodrome by aircraft, and on
the safety of persons and property on the ground.

A holder of an aerodrome operator certificate under Part 139,
must monitor operations and conduct an aeronautical study
for any significant change or significant changes that may
affect operations at that aerodrome. The Director of CAA may
also require an operator to conduct an aeronautical study to
consider a specific scope of interest.

A manual software association that an air traffic controller can
make on their air traffic management system between an
aircraft radar target and the aircraft’s electronic flight plan. The
target only provides transponder information of identification
code and altitude. Once correlated with the flight plan, the
controller can see more information in the target’s data block,
such as the route, the aircraft type and clearances.

With respect to safety investigations, an event is something
that happened. If considered to have relevance to safety, it will
be reported through a safety management system as a
notification.

An incident is an occurrence that did not progress to the state
of an accident due to some reason, protective barrier, or
intervention.

An occurrence is an event that has been reported through a
safety management system as a notification and classified in
terms of a standard taxonomy.

A specified air traffic service (ATS) route from a specific
starting point to a specific end point, designed to channel the
flow of traffic as necessary for the provision of air traffic
services. An ATS route is defined by route specifications which
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include an ATS route designator, the track to or from
significant points (waypoints), distance between significant
points, reporting requirements and the minimum safe altitude.

validate Confirmation by examination and provision of objective
evidence that the particular requirements for a specific
intended use are fulfilled.

In terms of a flight plan clearance, a controller will validate a
flight plan when the details match what has been filed with the
air traffic service, and the plan is ready to be activated.

waypoint A waypoint is a specified geographical location used for area
navigation. Waypoints are identified as either Fly-by or
Flyover. With Fly-by, an aircraft would turn just before the
waypoint to align with the next route segment. With Flyover,
the aircraft must pass directly over the waypoint.
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Appendix 1 Airspace near the incident
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Appendix 2 Airspace terminology

IFR and VFR flight

A2.1

A2.2

A2.3

A2.4

A2.5

Instrument Flight Rules (IFR) are rules which allow suitably equipped aircraft to be
piloted solely by reference to instruments and navigation systems and without
external reference points. Pilots rely on these systems to fly in cloud or poor visibility,
known as Instrument Meteorological Conditions (IMC), but also in good visibility
conditions, for more efficient and predictable flight.

Visual Flight Rules (VFR) are the rules that govern the operation of aircraft in Visual
Meteorological Conditions (VMC). That is, in conditions in which flight is made solely
by visual reference to the ground, horizon and other landmarks for navigation and
control.

IFR enables more efficient flight paths and air traffic management, leading to reduced
flight times and fuel consumption. Aircraft operating under VFR require minimal
communication and navigation equipment. Therefore, a VFR aircraft may be subject
to limitations if and when it is permitted in controlled airspace. Any conditions are
detailed in Aeronautical Information Publication of New Zealand.

IFR pilots are required to file a flight plan and maintain a continuous listening watch
on the appropriate radio frequency.”® This would be with the controller in controlled
airspace, and usually the FIO in uncontrolled airspace.

VFR pilots do not generally have to file a flight plan but may do so. If they are flying in
controlled airspace, they must continuously monitor the control area frequency. If
they are flying in uncontrolled airspace, they have the option to be in contact with the
FIO or not. If they file a flight plan they are required to report their position at regular
intervals.

Airspace classes and air traffic control

A2.6

A2.7

A2.8

A29

Airspace is generally grouped into two types, controlled and uncontrolled airspace.
For more information about airspace, see the CAA website under Safety, and the
‘Good Aviation Practice’ booklets (CAA, 2025).

In controlled airspace, an air traffic controller is responsible for ensuring the safe flow
of air traffic and that aircraft are adequately separated from each other. Flights must
be vertically and horizontally separated® by time or distance, depending on the
accuracy of the radar surveillance system, the respective aircraft navigation systems in
use, and the aircrafts’ speed and direction.

In uncontrolled airspace, it is the pilots’ responsibility to maintain their own
separation from other aircraft. Air traffic services shall provide IFR flights with traffic
information on other IFR flights.

Airspace is also separated into several different class categories. Each class has
specific conditions associated with it in relation to the type of flights that are

39 CAR 91.247(1)

60 In this report, vertical separation is achieved with aircraft at different altitudes. Horizontal separation is lateral,
as in left or right of an aircraft flight path. Longitudinal separation is fore and aft along a line through the axis of
an aircraft fuselage.
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A2.10

A2.11

A2.12

A2.13

permitted (that is, aircraft flying under IFR or VFR) and the level of service®' that air
traffic service must provide to those aircraft. The classes relevant to this inquiry are
listed below.

e Class C (controlled). IFR and VFR flights are permitted. All flights are provided with
air traffic control service. IFR flights are separated both from other IFR flights and
from VER flights. VFR flights are separated from IFR flights and receive traffic
information in respect of other VFR flights.

e Class E (controlled). IFR and VFR flights are permitted. IFR flights are provided with
air traffic control service and are separated from other IFR flights. All flights
receive traffic information as far as is practical. Class E shall not be used for
control zones. Class E airspace is not currently used in New Zealand.

e Class G (uncontrolled). IFR and VFR flights are permitted. IFR flights shall be
provided with traffic information on other IFR flights, and on VFR flights on pilot
request and where practical. VFR flights will be provided with traffic information
on other VFR or IFR flights on pilot request and where practical.

The upper levels of controlled airspace in the Oceanic Radar Sector (OCR) north of
Auckland are arranged in sectors of concentric circles, starting from Auckland and
Whenuapai aerodromes, extending in a fan shape northward towards Whangarei. The
airspace has been designed to cater for international flights between Auckland and
the oceanic high-level routes.

The lower part of the OCR covers the land and is bound within the coastline. This
airspace is called the North Sector, starting at 45 NM north of Auckland. The lower
limits of this controlled airspace step up as the distance north from Auckland
increases. The lower limit is 6500 ft near Wellsford and remains at that level until
about 13 NM south of Whangarei. At this point, the lower limit rises to 9500 ft and
remains at that level over Whangarei until just south of Kerikeri (100 NM north of
Auckland), where it rises to 13,500 ft.

The controlled airspace in the North Sector of interest in this inquiry is categorised as
Class C airspace.

Uncontrolled airspace in the North Sector of interest in this inquiry is Class G. It is
generally at the lower levels of the airspace between the surface and controlled
airspace above.

Standard route

A2.14

A2.15

Air navigation can be set up with standard routes between locations. Standard routes
are generally used when the same flight path is flown often, so pilots can reduce
flight planning workload. They are designed to ensure aircraft using them will be on a
correct track to a waypoint, and above the minimum safe altitude for the area. Once
designed and approved, they are promulgated and available for use in air navigation.
These routes can be easily programmed into flight management computers and
selected when required.

A standard route could include several segments that run between adjacent
waypoints and start with a standard departure from an aerodrome or end with a

67 Sourced from ICAO Annex 11, MATS RAC10, section 1.6 and 1.7 and the NZ AIP Gen 3.3
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standard aerodrome arrival procedure. They require specific design and CAA
approval, and they are given a code name, registered in the Air Navigation Register.%

A2.16 Part of route segment Q520 runs between waypoints SPRINGFIELD and APABO, just
south of Whangarei. It is a straight line in plan view, and in elevation it is shown as a
vertical plane from the minimum safe altitude upwards.

Mandatory Broadcast Zone (MBZ)

A2.17 An MBZ is uncontrolled airspace that has been designated as subject to additional
requirements to enhance a pilot's awareness of other aircraft within the zone.

A2.18 All aircraft flying into and within an MBZ (both IFR and VFR) are required to broadcast
on the designated common frequency their position and intentions at specific
distances before entering a zone, and at minimum time intervals while within it. This
frequency is not monitored or recorded by Airways but may be by local aerodrome
operators.

A2.19 The MBZ around Whangarei contains several blocks of airspace that join or overlap
and are layered at different levels. The upper parts of the MBZ are also designated as
‘Transponder Mandatory’ (TM),®® which means that aircraft entering such a space
must be fitted with a transponder. TM parts of an MBZ are intended to facilitate the
use of ACAS. These systems can help pilots enhance their situational awareness to
avoid a collision with nearby aircraft that are also fitted with a transponder.
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Figure 9: Typical MBZ
(credit: CAA GAP booklet — Airspace)
A2.20 Transponders themselves have evolved over time. When they were first introduced,
the response signal was intended to assist air traffic control by providing stronger
radar target signals and digital information associated with each radar target.

62 A register of New Zealand navigation data is available through the CAA website for the NZ AIP (Airways NZ,
2024).

63 TM means that aircraft operating within that airspace must have an active transponder that transmits at least
their GPS position, their barometric altitude and an identification code.
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However, more recent developments with avionics and Automatic Dependant
Surveillance-Broadcast (ADS-B) equipment means that more information from an
aircraft can be transmitted by the transponders. Furthermore, aircraft can interrogate
other transponders installed in nearby aircraft.

Whangarei Aerodrome

A2.21 Whangarei Aerodrome is unattended. Aircraft in the vicinity of Whangarei manage

their own separation from each other and coordinate their arrivals and departures by

making radio calls at prescribed stages of their flights.

Surveillance radar display

A2.22 An IFR flight in New Zealand must file a flight plan. The flight plan is validated®*

A2.23

before departure. Later, the aircraft's radar target is correlated® with the electronic
flight plan in the air traffic control system (Skyline X). The flight plan details are then
displayed to the controller in the data block on the aircraft’s radar target. Following
correlation, the data block text changes colour from white to green. The flight is
automatically tracked by Skyline X throughout its flight under air traffic control and
transferred between sector controllers as the aircraft travels to its destination.

If an IFR flight passes through uncontrolled airspace or starts or terminates at an
uncontrolled aerodrome — as with IFR flights into and out of Whangarei Aerodrome —
alternative procedures are required to protect its safe passage. The procedures are
specific to each situation.

Available air traffic services (in general and local)

ATS - control or information

A2.24

A2.25

A2.26

A2.27

There are two types of air traffic service (ATS) in the airspace around where this
incident occurred. One service is for controlled airspace (Class C) and the other for
uncontrolled airspace (Class G). Airways Corporation of New Zealand Limited
(Airways) is responsible for providing the ATS for both classes of airspace in New
Zealand.

In controlled airspace, Airways provide a full air traffic control (ATC) service. Here,
controllers monitor the movement of controlled aircraft to avoid collisions within their
respective control sector. This is done through instructions to the pilots to control the
aircraft's position, speed, height and course. An ATC controller has a full surveillance
radar display with multiple screens and related information available to them. The
controllers are responsible for ensuring that all aircraft in their controlled airspace are
separated by the prescribed separation criteria. The separation criteria may vary
depending on the technology available in the area or operational conditions.

At times, an ATS unit will advise a pilot of other air traffic nearby that may be on a
conflicting course. This is termed ‘traffic information’.

An ATS unit might see a hazardous situation developing between aircraft. Depending
on the circumstances, they can issue what they term 'essential traffic information’ to

64 Accepted by the controller and confirmed.
65 A software link between the radar target and the aircraft flight plan.
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A2.28

A2.29

A2.30

guide a pilot to avoid a collision. Such a message starts with the phrase 'essential
traffic'.

In uncontrolled airspace, Airways provide a flight information service (FIS), operated
by flight information officers (FIOs). FIOs are not controllers and can only provide
information or other assistance to pilots. They are not permitted to issue control
instructions to pilots.

FIOs assist pilots with services®® such as:

e submitting and cancelling flight plans

e providing weather updates

e providing area air pressure settings for altimeters

e advising pilots of significant hazards

e advising pilots of aerodrome or navigation aid limitations

e monitoring flight plans for overdue aircraft and initiating search and rescue.

FIOs have a surveillance radar display for their own situational awareness. If a pilot
requests, an FIO can provide them with limited information (such as information
about nearby traffic conflicts, or an update of their current position). The area an FIO
is responsible for could be large and in geographically separate regions of the
country. Consequently, FIOs do not monitor every sector continuously.

An FIO also provides a dedicated interface for IFR traffic in uncontrolled airspace
between the pilot and the controller of the controlled airspace the flight will enter. IFR
pilots flying IFR in uncontrolled airspace are required to maintain a continuous
listening watch on the appropriate FIS frequency. The FIO is required to identify and
pass IFR traffic information to aircraft operating IFR outside of controlled airspace.

Airspace and aircraft separation in the Whangarei area

A2.31

A2.32

A2.33

A2.34

When IFR aircraft are in controlled airspace, the responsible air traffic controller must
ensure they are separated from other aircraft.

IFR flights to Whangarei from the Auckland area must leave the controlled airspace
(known as the North Sector) to complete their approach and landing through
uncontrolled airspace. A general arrangement of the airspace around Whangarei in
three-dimensional form is shown in Figure 10.

Whangarei Aerodrome is unattended (it has no control tower) and is in uncontrolled
airspace. Therefore, IFR aircraft are responsible for their own separation from other
IFR and VFR traffic.

The aerodrome is surrounded by a layered and segmented MBZ. The communication
requirements when flying in an MBZ can assist pilots with their situational awareness
by listening to their radio for position reports from other aircraft and regularly
broadcasting their own position and intentions. They must also broadcast their
intentions before they enter or leave the MBZ. The ATS do not listen to the MBZ
frequency.

66 Summarised from MATS RAC 10, section 1.1.1
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A2.35

A2.36

A2.37

A2.38

The upper volumes®’ of the MBZ are also TM. These transponder signals can be
received by Airways®® and displayed on ATS surveillance radar screens. The
transponder signals can also be received by ACAS fitted in an aircraft to help pilots
see and avoid other nearby aircraft.

Southbound IFR flights from Whangarei that are in uncontrolled airspace should
contact the FIS®® on the appropriate area frequency to obtain traffic information.

The responsibility of ATC to monitor an IFR flight and provide traffic information
usually ceases when the pilot has been cleared to leave controlled airspace and
advises they are changing to the uncontrolled airspace frequency for that area. Once
in uncontrolled airspace, the FIS monitor the area frequency and are available to assist
pilots with traffic information if requested. However, the North Sector’s Local Unit
Orders require their air traffic controllers to continue to provide traffic information to
IFR aircraft outside controlled airspace when that aircraft is bound for Whangarei.”

The radio frequencies used by Whangarei ATC are described in Aviation Information
Publications for New Zealand. The controlled airspace to the south of Whangarei is
controlled by Auckland Control on 124.3 MHz. The common frequency for the MBZ is
118.6 MHz. In uncontrolled airspace, pilots may also contact FIS on 118.5 MHz or
124.9 MHz (dependent upon their location).

General IFR procedures for Whangarei

A2.39

A2.40

A2.41

A2.42

Airways provides a service for IFR flights to aerodromes outside controlled airspace,
such as Whangarei, to assist the operators to coordinate arrival times at Auckland,
and to assist pilots with entry into controlled airspace.

At Whangarei, a remotely located FIO manages the interface between IFR traffic on
the ground and ATC of controlled airspace to the south. The FIO is contactable on
124.9 MHz and is in contact with the Auckland air traffic controller by phone as
required. They work together to coordinate IFR aircraft between Auckland and
Whangarei.

The procedure, at the time of this incident, was that an IFR pilot would contact the
FIO by radio when ready to depart with a request to activate their flight plan and
provide their preferred cruising level. The FIO would then phone the controller to
obtain a pre-departure clearance for the pilot. The FIO would pass that clearance to
the IFR pilot. The FIO would also advise the pilot of any other IFR aircraft that might
be within ten minutes of their current location.

Sometimes the pre-departure clearance is issued but described as 'not valid'. This
could be because, for example, the controller needs more time to clear other
movements before the clearance can be validated. In these circumstances, the pilot
contacts the FIO again before take-off to seek a validated clearance.

67 The airspace is presented on drawings and maps as a two-dimensional area, but it also has a height dimension.

68 Airways is New Zealand's air navigation service provider, providing air traffic management services in
accordance with CAR Part 172 Air Traffic Service Organisations — Certification (CAA, 2023b).

69 A Flight Information Service (FIS) is a form of air traffic service, available to any aircraft within a Flight
Information Region (FIR), as agreed internationally by ICAO. It provides information pertinent to the safe and
efficient conduct of flight, including information on potentially conflicting traffic.

70 North Sector Local Unit Orders: ‘OCR Controller Responsibilities’, oceanic radar procedures, Auckland Control
Centre, page OCR-5, Version1.0-23 Feb 2023. Airways stated this requirement only applied while the IFR flight
was in controlled airspace and on the controller frequency. The traffic information provided would cover the
flight path through uncontrolled airspace to the destination aerodrome.
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A2.43 Flights into Auckland are scheduled through an online management system, the
Coordinated Arrivals Manager (CAM). For domestic flights, the scheduled arrival time
creates a calculated time of departure (CTOT) that is then issued to the flight crew as
part of their pre-departure clearance. Pilots should take off within five minutes of the
CTOT to meet the planned arrival time at Auckland.

A2.44 Once airborne after departing Whangarei, the flight crew (in accordance with their
pre-departure clearance) would contact the air traffic controller for clearance to enter
controlled airspace. The air traffic controller will identify the flight on the radar and
correlate the tracked radar target with their flight plan.
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Figure 10: Airspace near Whangarei (relevant volumes only)
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Appendix 3 Airborne Collision Avoidance System

A3.1 Airborne Collision Avoidance System (ACAS) is an important tool that can improve
both a pilot's situational awareness and their ability to avoid a potential conflict with
another aircraft. The following provides more information about what it is and how it
works, and highlights some details relating to the Traffic Collision Avoidance System
(TCAS) fitted to the Q-300.

A3.2 ACAS was adopted by ICAO as part of aviation standards to reduce the risk of mid-air
collisions between aircraft. ACAS units work by interrogating the transponders in
other nearby aircraft and displaying information that shows their relative height and
position to the aircraft with the ACAS. One category of commercially available ACAS
product is called TCAS. A TCAS Il system was fitted to the Q-300 aeroplane.

A3.3 The TCAS is independent of any ground-based system and provides two types of
alerts to the pilots (see Figure 11). The first alert is a traffic advisory (TA). A TA would
be raised if another suitably equipped ‘intruder’ aircraft entered the yellow proximity
zone (that is, less than 40 seconds ahead or less than 850 ft vertically from the current
position of the TCAS aircraft). Then, if the intruder aircraft enters the pink oval, a
Resolution Advisory (RA) alert is raised. The RA will include directions to the TCAS
aircraft to climb or descend to resolve the conflict.

TA Region

33NM-40s 21NM=255s

Time critenion (300 ki ciosure rate) R

b

Altitugde criterion

Example of ACAS Protection Volume betwesan 5000 and 10000 fest

Figure 11: The TCAS detection range
(Source: Skybrary.aero — ACAS)
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A34

A3.5

An RA message is only possible in an aircraft fitted with TCAS”" equipment and if the
target aircraft has an altitude-encoded transponder.”® If both aircraft have TCAS
equipment fitted, the RA is coordinated so that both aircraft receive specific RA
messages to vertically separate them from each other.

The TCAS indicator in the Q-300 is integrated with the Vertical Speed Indicator (VSI),
as shown in Figure 12. The VSI normally shows the rate of climb or descent in units of
1000 ft/min. When also selected to display in TCAS mode, the screen displays a plan
view of the airspace surrounding the aircraft, with the aircraft near the centre. The
display range is centred on the symbolic aircraft in the white circular clockface (which
is the 2 NM range ring). The maximum forward range extends out 6 or 12 NM in the
oval pattern (the example below is set at 6 NM range as indicated by the range
marker in the top-right corner).

Yertical speed needle

A3.6

A3.7

"1 This

TCAS display centre

2-NM radius circle

RA: vertical rate
to he avoided

[t st 19

Figure 12: TCAS RA display on VSI
(Source: FAA, Introduction to TCAS 1l, (FAA, 2011))

An intruder aircraft that is within the detection range of a TCAS unit is described here
as a 'target’. The colours of the targets, and whether they are solid or outline, convey
essential information to the pilot. A target with solid colour is within 6 NM. A target
that is within the TA zone is a yellow circle and in the RA zone is a red square. Cyan
colour indicates an aircraft in proximity (detection range). The number next to a target
indicates its relative height in hundreds of feet and the arrow its relative direction as
up, down or level.

In the example above, the TCAS has detected a target that is within the RA zone. That
is shown by the outer band turning red and the green sector indicating the rate of
climb required to avoid a collision with the detected RA target. In this case, it shows
an RA target at 200 ft below, to the rear-right at 2 NM and that this aircraft must

is the current version of TCAS Il with version 7.1 logic.

72 Mode A/C, Mode S transponder or TCAS
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climb at more than 1500 ft/min (as shown by the green zone) to avoid a collision. If
the other conflicting aircraft also had a TCAS, the RAs would be coordinated, and that
aircraft would get its own coordinated message directing it to descend.
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Appendix 4 OCR and North Sector overview: side profile

North Sector
“Side Profile”

OCR Sector | / t \
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ZDE:IEM ::D:EM 20HM KK auunk\ ;SHAEA /

Diagram copied from Airways Local Unit Orders.
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Appendix 5 Incident timeline

FIO provides PDC; 09:55
APABS 3C, 12,000, No IFR

28/08/2023 3;30 am

28/08/2023 10:00 am

Clearance valid, contact
09:43 Auck Cont prior entering

ANZ221L advises FO they are tayiing

OCR climbigg to 6,000 to cross APABO

09:59
ANZ2211 takes off (CTOT 2157)
10:03
3 09:45
ona FIO advises ANZ221L 0938 ANz221l ctasses SF (Fs) e e
ANZ221L calls FID ised cf 106,000 OCR advises FIO that Jl:.l.)l end OCR advises ANZ221L ANZ221L advises OCR
09:44 revised clearance to 6, o HOLD at Springfield for] RNAV of JED just about they had aTA
OCR-FIO 12,000 NA. Cleared 6,000 10:02 to cross APABO

03:36 :Lzmt conti

PCR climbing to 0:10
o G crosses APABO (FS)

A4D:00

10:06
same alt 6,350, 4.

09:53 X
JED at 7,000 contacts OCR. ? \
Advises intentions / 10:06 \
1004 The Crossing N X
/’ JED crosses APABO (RAD) "
/ \ Y
09:5/ 10:01 N R
OCR advises FIO, Ap ‘)élL clearar{ce valid OCR clears JED to descend. \
/ Advises that ANZ221L climbing \
/ through 3,000. change to MBZ
R 09:58 k 100?07
. OCR advises D of 2 o -06:
10,0137 \FR traffic Aligz21,  JED 3dvises OCR intend  ANZ221L recsived TCAS (TA 100610
OCR clears JED to descend. s to descend at APABO ame alt 6,350, 4.3nm
Advises that ANZ221L dimbing ¢
through 3,000. change to MBZ / 10:03:06 10:05:38 10:06:55
10:02:23  OCR advises ANZ221L 'A The Crossing
ANZ221L cffntacts  of IED just about OCR advises ANZ221L
8,000 available

JED crosses APABO (

10:01 10:02 10:03 10:04 10:05 10:06 10:07 10:08

10:05:44 10:07:04
STCA alert at OCR ANZ221L advises OCR
10:04:08 they had a TA

2B/08/2023 1030 am

Note: Times shown
in NZST (=UTC +12)

10:10:09',
ANZ2211 crosses APABO (F5)
\

\
\

10:10
28/08/2023 10:11 am

Page 58 | Final Report AO-2023-008




Brynderwyn timeline table

Time (NZST) Event
09:42 ANZ221L calls FIO before start
09:43 FIO provides pre-departure clearance, APABO 3C, 12,000. No IFR
09:44 OCR to FIO: 12,000 NA. Cleared 6,000
09:45 FIO advises ANZ221L revised clearance to 6,000
09:53 JED at 7,000 contacts OCR. Advises intentions
09:55 ANZ221L advises FIO they are taxiing
09:55 OCR advises FIO, ANZ221L clearance valid
09:56 FIO to ANZ221L, Clearance valid, contact Auck Control prior entering
controlled airspace
09:57 OCR advises JED of IFR traffic ANZ221L about to take off
09:58 JED advises OCR, intend to descend at APABO
09:58 OCR advises FIO that JED intend to HOLD at SPRINGFIELD for RNAV
09:59 ANZ221L takes off (CTOT 2157)

10:01:37 OCR clears JED to descend. Advises that ANZ221L climbing through 3,000.
change to MBZ

10:02:23 ANZ221L contacts OCR climbing to 6,000
10:03:00 ANZ221L crosses SPRINGFIELD

10:03:06 OCR advises ANZ221L of JED just about to cross APABO and revised STAR
for ANZ221L

10:04:08 JED crosses APABO (radar)

10:05:38 OCR advises ANZ221L 8,000 available
10:05:44 STCA alert at OCR

10:06:07 ANZ221L received TCAS (TA)

10:06:10 ANZ221L and JED at same alt 6,350 ft, 4.3 NM
10:06:55 The two aircraft pass the same point
10:07:04 ANZ221L advises OCR they had a TA

10:10:09 ANZ221L crosses APABO (radar)
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Appendix 6 The Q-300 initial flight plan

NZAA AD 2 - 33,18

AIP New Zealand

ELEV 23 CAT A,B,C,D AUCKLAND
NZAA RNAV STAR RWY 23L (8)
AUCKIAND APPROACH: 124.3 129.6 TOWER: 118.7 120.95 ATIS: 127.8 127.0
¢m< NDB
2. Navigation Requirement: RNAV 1
b= GNSS required
e ‘v‘ .
% g RWY 23L
APABO THREE CHARLIE ARRIVAL — RNAY (APABO3C)
TRANS|TIONS:
KERIKERI —  From KERIKER] frack 131° (H275) fo SPRINGFIELD
then track 133" [Q520] 1o APABS
SF NDB SPRINGFIELD — From SPRINGFIELD track 1337 {3520 o APABO
<> 7 PERAS — From PERAS frock 113" (Q659) o APABO
PERAS ¥ 7, t& . )
352703 @ © From APABO track 1327 1o OMAHA
E1733413 % e, Cross OMAHA at or above 6000 #

Trock 142° via AA424 ond ANLQDS to AALDS

Cross AA424 ot or obove 5000 #

Cross AA406 ot or obove 3000 #, MAX |AS 190 kt
Track 1612 to NOKIT

Cross NOKIT ot or abave 2000 #, MAX |AS 170 kt

roufing
® |f not visual expect radar vectors,

* |f unable RNAY, expect radar vectors or alsrmative

APABO
$34 |
£174 3337
)
??)\r’ -
R ) Al or above 6000 i
%\
A
5342055
Et743941 3 At or above 5000 i
e
‘%u-
ALL ARRIVALS S \22
: f:::("d: ’?'.F“’Dn"ﬂf driven aircraft only. Not Ei744572 At or °b|°v§ ?ggi :
waikable ta lets, 2 MAX A t
e Descend 1o Al C cleored level via published profile AML06

S34 52 18

2 ATC Rastriction

Minimum Sector Allitude
25 Nit ARP

AARNAVETAR23L8F

IAS 170 kt
NOT TO SCALE

Effective: 20 APR 23
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Appendix 7 Arrival procedures to Whangarei

10 NM

WRGNSS

NZWR AD 2 - 45,2 AIP New Zealand

WHANGAREI
RNAYV (GNss) C

FUGHT INFORMATION: CHRISTCHURCH INFORMATION 1249  AWIB: 119.8  UNATTENDED: 118.6
T [ HOLDING SF
581
952
-.CAI
322 934
591
- 598
533 °
WR431
1 1378
DUDAP
a’0
K Sea CGLRWY 24
5 SFNDB nsat below
" IAF/F)
. 860
867 8
SF NDB /¢ 47 o
4 /27
& S "
¢ o FI‘ 70 | F t?l-o")n' i £ lylv:n -\',mm;gr gc;.;'zr?:mr.;dc ;
o
Uee Whorgarei GNH COGLRWY 24 ';
7E
SF NDB D2.0 SF NDB NO CIRCLING )
IWFAF)  DUDAP 2300 e o
| DUDAP ~ FR Z
2300 L3 Ny ~ FA**;R -
—_ ° 1 FR [™
43 As,!_/ o WR431 S | ;A" * | E
(MAR) ! Be K| E
1300 - Rl 8
- g
MDA b
28 35 -
T T T T T T T T
] & 4 2 0
MISSED APCH: Tum LEFT direct to SF NDB hold 2300
DISTANCE 1o WPT SF 2 ! DUDAP 3 2 | WR431
Addsory Alittuda 5% 2600 2300 2000 1700 1550 1250 950 MDA
Cetogory | A B C D
Circling * | 630(497)— 1300 690(557} — 2800 NA
* Cirding NA north of RWY 06/24 or east of harbour coastline.
Nigh! operations — refer RWY |ead=in light system

Effective: 7 OCT 21

@ Clvll Aviatlon Authorlty

RNAYV (GNss) C
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AIP New Zealand

NZWR AD 2 - 45,1

ELEV 133
RWY 06 THR ELEV 133

CATAB

WHANGAREI

RNAYV (GNss) RWY 06
FUGHT INFORMATION: CHRISTCHURCH INFORMATION 124.9 AWIB: 119.8  UNATTENDED: 118.6

Chenges from 31 JAN 19: CAT B dreling minlma, clreling diagram Inset.

| ”
1146 [ HOLDING OMANA
B?_? 952
’-_c:l
241 .
< A 322 o3
= o
a0 3 ,— ~ 591
. Sia 3i8 ” (—) \ 59
WR60] A ,“ ; 'l
A 1
244 \ I
~ .
P 627 e L | g =
| :\ ] .luL
FAN |
- EIEY | 2 ;\
_ 2519.2 NM ,‘é.SF NDB )
‘ . K See CGL RWY 24
I BEA .86(' inset celow
o — 867 =
499 e A
: /»" N i
IF < Z
N\ 32 -
LEECH ¢\ =
. /8
s %, /)~
7| —— 04, X —
g A
2 { =
5 17410 E 1747204 Minimum Sector Altihade
% | I | | | 25 NM AP
Use Whangarei GNH CGL RWY 24
NGO CIRCEING -
OSMANA 23.0 f
AF/IFY  aDKES D20 OMANA R
|oADkES 3200 * FR
- | A D06 * R
3200 _"03'2{,‘~ | 250 '/-‘26<J|’ ot TS o " 2 **Fﬂ
- ’ WRD] FA
2400 | + '297 930 | [MAPY ) FA° *i
| - M
| 1200 \ -
4_I3‘°l_'1<_?;c = T -‘l—’— T T T s
10 8 4 Ll 2 0
MISSED APCH: Turn RIGHT direct 1o SF NIB, ture RIGHT track 2517 10 OMANA hold 3200
DISTANCE 10 WPT IOMANAL - 4 3 2 1 ADKES| 4 2 1 |WR6&01
fddsary Alilude 5% 3800 | 3500 | 3200 | 2900 | 2550 | 2250 | 1950 | 1600 | 1300 | 1000 [ MDA
Category A I B C )
LNAY 680(547)— 2000 NA
Cireling * 680{547) — 2000 | 680(547)— 2800
* Circling NA north of RWY 06/24 or east of harkour coastline
Night oparafions = rafer RWY lead-in light system

Effective: 7 OCT 21

@ CIvll Avlatlon Authorlty
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AIP New Zealand

NZWR AD 2 - 45,3

ELEV 133 CAT AB

WHANGAREI
RNAYV (GNss) D
FUGHT INFORMATION: CHRISTCHURCH INFORMATION 1249 AWIB: 119.8  UNATTENDED: 118.6

10 Ned

o —

WRENAVGD-E

— & Jaatt
11446

8?\9 952
'_U-h
24) 463
Alw 322 g3 -
804 g ASSL 9
A ', N o WR9S3 533
&7% ¢ =
' AN ¥ S
248" N 2 2
Ly
— < 35750 627 \
’ 470
: L _RETY)
591 414
o

HOLDING BIRAX
MAX A5 170 &

K Ses CGLRWY 24

Inset below

35
l— s agmer l FI74 - , £ 1740300 : """""‘;g‘ ‘;Zf:{";:;?;‘"'“’*’
Use Whangarei QNH CGLRWY 24
BlRAX.
IAF/IF) NG CIRCLING -
HIRAY £’ <
3500 * F
YONSU 3500 R
-V '993‘\,”\15 21° -~ FA ** R
- = (T '\3.0’143 | IS *
. WR983 e —_— FA o *i
Y 7-91 FA o
—
MDA 1000
34 50 >
I 1 I I I 1 T T
(¢} 2 4 6 8 10
MISSED APCH: Turr LEFT, direct to BIRAX hold 3500
DISTANCE 10 WPT WR983 | 2 MONSU | 2 3 4 BIRAX
Advisory Altuda 5.2% MDA 1760 1580 1900 | 2220 2540 2860 3180 3500
Caregory A B C D
Clrcling 940807} — 3000 NA

* Clrcling NA north of RWY 06/24 or oas! of harbour coastline
Night operations — refer RWY lead=in [ight system

Effective: 7 OCT 21

@ Clvll Avlatlon Authorlty
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Appendix 8 Whangarei occurrence data

WP LT St ,T
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This data was extracted from the CAA occurrence database file provided to the
Commission, selected with Whangarei as the nearest reporting point. CAA
classifications were used for initial filtering to remove accidents, bird and defect
occurrences. Each of the remaining occurrence descriptions were reviewed and
separately classified into the following more general groups:

Air Proximity A reported incident or a TCAS advised alert

Ei

AS Airspace incident of any sort

LA

ATC incident or directly related to breach of ATC procedures

all =

D Aerodrome incident that affected operating aircraft

TGNt BTGPy | Flight reported EGPWS or below MSA

Note: EGPWS stands for Enhanced Ground Proximity Warning System, and MSA is Minimum Safe Altitude.

The reviewed CAA occurrence data shows that the number of reported occurrences in
all these categories was high in 2012 but dropped steadily until about 2020. There
was then an increase again over the pandemic period, reaching a high in 2023.
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A8.3 The CAA airspace review for this area was conducted around 2015, with changes put
in place on 8 November 2018. The number of IFR flights into Whangarei (shown in
Appendix 9) has remained relatively steady during this data collection period.

A8.4 The occurrence data was also graphed to a normalised base of occurrences per
1000 flights. It shows a slight trend upwards in occurrence rate.

Whangarei selected occurrence rate per 1000 movements
(2017 - 2023)

1.00
s 0.86
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

2017 2018 2019 2020 2021 2022 2023
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Appendix 9 Whangarei Aerodrome movements

Note: 7

Aerodrome Aircraft Reported Movements Summary Wy ey b ieior ot () o

A -
Part 139 certificated serodromes
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79,777
Visw Pharnt B

Seienred penod: fram 01 Jan J01& ro 39 Jwe 2004
pracros [MenemtvtintriaradGame: S R - A
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o Sewwr
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..............................

Ficrosoft Power B ¢ otts ny B #

A9.1 This data was extracted from the CAA website occurrence database using the public
dashboard interface.

A9.2 This data shows that movements at Whangarei are about 3000 IFR flights and 9000
VER flights each year. There is a slight trend upwards for VFR, but IFR have remained
reasonable steady.

A9.3 The VFR and IFR data do not distinguish what is different between IFR and VFR flights,
or what difference that makes at this aerodrome. The aerodrome is uncontrolled and
surrounded by an MBZ. All IFR procedures still require visual separation in
uncontrolled airspace. So, in this instance, total flight movements are a more reliable
parameter to make a comparison of traffic density.
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Kowhaiwhai - Maori scroll designs

TAIC commissioned its four kdwhaiwhai, 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 Papattanuku
(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

O EXTNOXTNE

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 Mahuta in the creation of this Kdwhaiwhai.
Aviation: Nga hau e wha - the four winds

2BY DY 2By DYF i

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 RO ZON

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

v Rd

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 Papattanuku (Earth Mother) and Tane Mahuta (God of man and forests and everything
that dwells within) in the creation of this Kdwhaiwnhai.
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Recent Aviation Occurrence reports published by
the Transport Accident Investigation Commission
(most recent at top of list)

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-WES 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

Airbus Helicopters AS350 B3e, ZK-ITD, loss of control in flight, Lammerlaw Range, 40
km northwest of Dunedin Aerodrome, 16 September 2021
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