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The Transport Accident Investigation Commission 

Te Kōmihana Tirotiro Aituā Waka 
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. 

 

Commissioners 

Chief Commissioner     Jane Meares (until 30 September 2024) 

Chief Commissioner    David Clarke (from 1 October 2024) 

Deputy Chief Commissioner    Stephen Davies Howard 

Commissioner     Paula Rose, QSO 

Commissioner     Bernadette Roka Arapere 

Commissioner     David Clarke (until 30 September 2024) 

Key Commission personnel 

Chief Executive    Martin Sawyers 

Chief Investigator of Accidents  Naveen Kozhuppakalam 

Investigator-in-Charge for this inquiry Ian McClelland 

Lead Investigator    Graham Thomas 

Acting Commission General Counsel  Polly Leeming 



 

Page ii 

Notes about Commission reports 

Kōrero tāpiri ki ngā pūrongo o te Kōmihana 

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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Figure 1: Beech 76 Duchess, ZK-JED1 

(Credit: Brenden Scott) 

 

Figure 2: Cessna 172, ZK-WFS 

(Credit: Mark Mabey) 

 

 

1 The photo of ZK-JED shows the logo and web address of a previous operator 
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Figure 3: Location of incident 

(Source: Land Information New Zealand Toitū Te Whenua) 
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1 Executive summary 

Tuhinga whakarāpopoto 

What happened 

1.1. On 3 October 2023 aircraft ZK-JED, a twin-engined Beech 76 Duchess, (the Beech) and 

ZK-WFS, a single-engined Cessna 172, (the Cessna), were flying at night at Ardmore 

Airport.  

1.2. While on final approach to the runway, the Beech passed over the top of the Cessna. 

The pilot of the Cessna reported that the Beech passed above them “within 20 feet”. 

The Cessna discontinued the approach and initiated a go-around. Both aircraft 

subsequently landed normally.  

Why it happened 

1.3. The pilot flying and the instructor on the Beech were unaware of their proximity to 

the Cessna in the circuit.  

1.4. The external aircraft lighting on the Cessna met the regulatory requirements for night 

flying. However, the pilots of the Beech said they found it difficult to clearly identify 

the Cessna in the circuit. 

1.5. The two aircraft flew different vertical profiles on final approach to land which 

increased the risk of one aircraft not seeing the other. Contributing to the different 

vertical profiles flown was that a local altitude restriction for Ardmore Airport was 

published in their operations manual and not in the Aeronautical Information 

Publication New Zealand (AIPNZ) available to all pilots.  

1.6. There were potentially two opportunities for radio transmissions to have identified 

developing conflict between aircraft. 

What we can learn 

1.7. ‘See and avoid’ is the primary method for ensuring aircraft separation at unattended 

aerodromes. It is underpinned by pilots actively listening to all radio calls, processing 

the details of calls, and then using these to check their mental model of each aircraft’s 

position in the approach sequence. Pilots should request a repeat of any transmission 

that they cannot understand. 

1.8. Conspicuity2 of aircraft flying at night can be enhanced by modern lighting, such as 

light emitting diode (LED) lighting. 

1.9. Aerodrome operators must ensure that all locally agreed procedures are published in 

the approved documentation accessible to all pilots. 

Who may benefit 

1.10. Aerodrome operators, aircraft owners and all pilots may benefit from reading this 

report. 

 

2 the quality of being noticeable or easy to see 
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2 Factual information 

Pārongo pono 

Narrative 

2.1. On the evening of 3 October 2023 ZK-WFS, a single-engined four-seat Cessna 172 

(the Cessna), was engaged in a private flight. The Cessna departed Ardmore Airport 

(Ardmore) at 19453 to conduct a scenic flight over Auckland CBD before returning to 

Ardmore to carry out some circuits4 for night-flying currency. There were three people 

on board: one pilot and two passengers.  

2.2. On the same evening ZK-JED, a twin-engined four-seat Beech 76 Duchess (the 

Beech)5 was conducting a training flight at Ardmore. There were three pilots on 

board. One pilot was an instructor, who was rated and qualified on the Beech. The 

other two pilots were both qualified to fly the Beech at night, and were using the 

flight to gain night-flying and aircraft-type experience on the Beech. They considered 

they would gain more benefit by taking it in turns to receive instruction.  

2.3. The pilots of the Beech reported that they completed a thorough briefing on the aims 

of the exercise, night-flying techniques, and techniques specific to the Beech. The first 

flight took off at 2027 with a pilot flying under instruction and the instructor, with the 

third pilot in the rear seat. They completed five circuits, comprising four touch-and-go 

landings and one full stop landing,6 completing the final landing at 2056.  

2.4. The crew changed over, with the rear seat passenger swapping positions with the 

pilot and taking over as the pilot flying under instruction.  

2.5. The circuit layout is shown in Figure 4 and is explained further in Appendix 1. The 

prevailing wind was south-westerly, and pilots were using runway 217 at Ardmore. 

 

3 Times are in New Zealand Daylight Time (New Zealand Standard Time + 1 hour), which is coordinated universal 
time (UTC) +13 hours, and expressed in 24-hour format.  

4 The specified path to be flown by aircraft operating in the vicinity of an aerodrome (see Appendix 1). 
5 The aircraft was manufactured by Beech Aircraft Corporation and is nominated as Beech in ICAO 

documentation. However, sometimes Beech aircraft are referred to as Beechcraft, a subsequent branding from 
the same manufacturer. 

6 Touch-and-go is a landing followed immediately by a take-off; a full-stop landing brings the aircraft to taxi 
speed and then taxis clear of the runway (see paragraph 2.33). 

7 Aerodrome runways are designated by the first two digits of their magnetic direction. At Ardmore, the magnetic 
direction of the runways are 025° and 205°, and are rounded to 03 and 21. 
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 Figure 4: Ardmore circuit diagram 

(Source: Skybrary, amended and orientated to reflect Ardmore configuration)8  

 

2.6. At the time of the incident there were four other aeroplanes in or around the circuit: 

• ZK-FCO (FCO), a two-seat Cessna 152 with one person on board flying night 

circuits 

• ZK-FGD (FGD), a Cessna 152 with one person on board returning from a flight 

over Auckland city 

• ZK-OAT (OAT), a Cessna 172 with three people on board returning from a 

flight to Hamilton 

• ZK-TAN (TAN), a Cessna 172 with one person on board returning from a local 

night flight.  

2.7. The Beech started the second session of circuit training at 2108. FCO was in the circuit 

and the Cessna returned from its scenic flight and joined the circuit at 2109. FCO, the 

Cessna and the Beech all flew a circuit in sequence, each completing a touch-and-go 

and continuing in the circuit.  

2.8. At 2111 FGD called9 that they were joining the circuit inbound from Clevedon10 on a 

long final11. They completed a touch-and-go, and then joined downwind for a full-

stop landing. 

 

8 https://skybrary.aero/articles/aerodrome-traffic-circuit 
9 Throughout this report the statement “XXX called” means a pilot onboard aircraft with registration XXX made a 

radio transmission.  
10 Clevedon and Drury are designated visual reporting points for aircraft flying into Ardmore, to achieve 

geographical separation for inbound and outbound aircraft. 
11 Long final is an extension of the final leg, as depicted in Figure 4, and is effectively a straight-in approach to the 

runway 

https://skybrary.aero/articles/aerodrome-traffic-circuit
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2.9. At 2113 OAT called that they were inbound from Drury to join the circuit from the 

overhead position.12 

2.10. At 2117 TAN called that they were inbound from Clevedon to join overhead for the 

circuit. They would eventually be positioned behind FCO, the Cessna and the Beech as 

the fourth aircraft. Figure 5 shows a snapshot of the six aircraft in the circuit area at 

2118. This was the second circuit flown by the Cessna and the Beech. The Beech made 

their downwind call late, calling “late downwind turning base”. 

 

 

 

12 A pilot can join the circuit pattern at an unattended airfield by flying overhead the airfield at an altitude 500 ft 
above the circuit altitude so that they can assess the wind direction and circuit direction in use by other aircraft 

Figure 5: Aircraft sequence at 2118 
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2.11. At 2121 the Cessna turned downwind for their third circuit and called to say they were 

downwind and number 4. This sequence was correct; with OAT on final, FGD on base, 

and FCO downwind and in front of the Cessna (see Figure 6).  

Figure 6: Aircraft sequence at 21:21:2113 

 

2.12. At 2122 OAT called that they were clear of the apron having completed their full-stop 

landing. FGD now led the sequence and was just about to make a full-stop landing 

and then clear the runway.  

2.13. At 2123 the Beech called that they were on base leg, number 2 to the aircraft on final, 

and they intended to do a touch-and-go landing (see Figure 7). They had not made a 

downwind call. 

 

 

13 Six figure time stamp is the start time of a radio transmission recorded by Ardmore Airport Limited. For 
transcription of the radio transmissions see Appendix 2. Aircraft positions are based on automatic dependent 
surveillance – broadcast (ADS-B) data provided by Airways NZ. ADS-B is discussed in paragraph 2.37. 
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Figure 7: Aircraft sequence at 21:23:34 

 

2.14. Eighteen seconds later the Cessna called that they were on final and were number 2 

(see Figure 8). 

Figure 8: Aircraft sequence at 21:23:52 

 

2.15. At 2124, and eight seconds after the preceding call, FCO called that they were on 

short final for a touch-and-go landing. 

2.16. At 2124 the Beech called that they were on final for a touch-and-go landing (see 

Figure 9). 
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Figure 9: Aircraft sequence at 21:24:48 

 

2.17. At 2125, and twelve seconds after the preceding call, the Cessna called that they were 

going around from their approach and that they had a really near-collision on short 

final.  

2.18. The Beech completed the touch-and-go landing and positioned in the circuit for a 

further approach. The Cessna completed the go-around manoeuvre and then 

sequenced behind the Beech. While downwind the Cessna made two attempts to call 

the Beech and tell them that they had flown over them by 20 feet (ft) on short final 

but the Beech was unable to understand the transmissions. Both aircraft completed 

full-stop landings and taxied clear of the runway to their different parking positions. 

The pilots did not interact. 

2.19. The pilot of the Cessna submitted an occurrence report to the Civil Aviation Authority 

of New Zealand (CAA) the following day. The Ardmore operator initiated an 

investigation after staff reported listening to recorded radio transmissions that 

referred to a near mid-air collision (playback of radio transmissions is described in 

paragraph 2.31). The pilot and instructor of the Beech did not submit an occurrence 

report as they remained unaware that they had flown in close proximity to another 

aircraft. 

Personnel information 

2.20. The pilot of the Cessna held a Commercial Pilot Licence (CPL) and valid Medical 

Certificate. They had logged 256 flying hours and had completed the CPL test in 

March 2023. They reported that they were well rested, had no health issues and were 

alert at the time of the incident. 

2.21. The pilot in the left seat of the Beech (pilot flying) on the flight starting at 2108 held 

an Airline Transport Pilot Licence (ATPL) with valid Medical Certificate. The pilot was 

an airline pilot with extensive instructing experience and over 21,000 flying hours. 

However, they had not flown a light aircraft at night for a considerable period. They 

reported that they were well rested, healthy and alert at the time of the incident. 
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2.22. The pilot in the right-hand seat (instructor) of the Beech held an ATPL with valid 

Medical Certificate. The instructor had military and airline experience with 14,700 

flying hours and was also a qualified instructor and examiner on this aircraft type. 

They reported that they were well rested, healthy and alert at the time of the incident. 

They were nominated as pilot in command of the flight. 

2.23. Ardmore Flying School (the flying school) operated the other four aircraft flying in the 

circuit at the time of the incident. The details on the other pilots flying in the circuit 

that evening were as follows: 

• the one pilot flying FCO held a Private Pilot Licence (PPL) and was flying solo 

circuits at night as part of the training syllabus for their CPL 

• the one pilot flying FGD held a PPL and was flying solo at night to Auckland 

city and return as part of the training syllabus for their CPL 

• the one pilot flying TAN held a PPL and was flying their first solo night flight 

away from Ardmore as part of the training syllabus for their CPL 

• the three pilots onboard OAT comprised a pilot who held a PPL and was 

training for their rating to fly at night under instruction from a flying 

instructor. The third pilot was another instructor observing from a rear seat. 

Aircraft information 

2.24. ZK-JED was a Beech 76 Duchess, a twin-engined low-wing monoplane with 

retractable tricycle landing gear. The aircraft was fitted with two Lycoming O-360 

engines. It had a published cruise speed of 155 kt. 

2.25. ZK-WFS was a Cessna 172, a single-engined high-wing aeroplane with fixed landing 

gear. The aeroplane was fitted with a Lycoming O-360-A4K engine. It had a published 

cruise speed of 105 kt. 

Meteorological information 

2.26. The pilots interviewed reported the weather during the evening was fine and clear, 

with good visibility and no cloud detected, and a light south-westerly wind. End of 

daylight14 was at 1953. 

Aerodrome information 

2.27. Ardmore is a general aviation aerodrome located 28 kilometres (km) southeast of 

Auckland central city and 17 km east of Auckland International Airport. Ardmore is 

New Zealand’s second busiest aerodrome15 with a wide range of aircraft operating 

there, including light aircraft conducting training, helicopters, business jets, 

recreational and historic aircraft. There was no air traffic control service at Ardmore. 

However, Ardmore was one of two aerodromes in New Zealand that utilised 

 

14 Civil Aviation Rules (CARs) 1: Definitions defines night beginning at the end of evening civil twilight, which is 
calculated from tables in AIPNZ GEN 2.7, s1.4 Daylight tables. 

15 Figures taken from Reported Movements Summary Table, Part 139 certificated aerodromes for the period 
July 2022 to June 2023 available under Movements Overview at: https://www.aviation.govt.nz/safety/read-
reports-and-statistics/occurrence-and-activity-dashboard/dashboard/ 

https://www.aviation.govt.nz/safety/read-reports-and-statistics/occurrence-and-activity-dashboard/dashboard/
https://www.aviation.govt.nz/safety/read-reports-and-statistics/occurrence-and-activity-dashboard/dashboard/
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UNICOM16 to provide limited traffic information to pilots operating at the aerodrome. 

This service was available during the day only.17 

2.28. The Aeronautical Information Publication New Zealand (AIPNZ) is the source of 

aeronautical information.18 AIPNZ includes information on regulatory and airspace 

requirements for flying in New Zealand as well as detailed information on each 

aerodrome. 

2.29. The AIPNZ stipulates a standard downwind circuit height of 1000 ft above an 

aerodrome’s elevation.19 Ardmore is at an elevation of 111 ft above mean sea level 

(AMSL). The nominal circuit height is therefore rounded to 1100 ft AMSL. 

Nevertheless, the AIPNZ pages for Ardmore stated that a night circuit altitude was 

not to be below 1300 ft AMSL.20 The difference in altitude was to provide additional 

terrain clearance from the Hunua Ranges. The AIPNZ also stated that airspeed within 

the circuit was not to exceed 120 kt (or minimum safe cruising speed if greater than 

120 kt).21 

2.30. Ardmore was operated by Ardmore Airport Limited (aerodrome operator). Their 

Airport Operations Manual (AOM) paragraph 3.1.1 stated the maximum number of 

fixed-wing aircraft in the circuit at night was six. AOM section 4.3 covered Unattended 

Operations, when UNICOM was not active. Paragraph 4.3.2 listed the radio calls to be 

made in the circuit: 

• commencing the downwind leg prior to the upwind threshold, broadcast call-

sign, position22, altitude and intentions 

• establishing on final approach, broadcast call-sign, position and intentions.  

Paragraph 4.3.2 also stated that turns were only to be made above 800 ft AMSL.23 

2.31. The aerodrome operator used a DART (Dynamic Automatic Radio Transmission) 

system to record all radio transmissions on the 118.1 mHz Ardmore Traffic/UNICOM 

frequency. The system converted the radio transmissions into individual wav24 files. 

These files were played back by UNICOM staff to generate movement information to 

submit to CAA, to generate landing charges, and to assist in any safety management 

investigation by the aerodrome operator. 

 

16 UNICOM Service means a ground radio communications service in the aeronautical mobile service providing 
local aerodrome information for the facilitation of aviation, and, for the avoidance of doubt, a UNICOM service 
is not an air traffic service (see CAR 1 Definitions and Abbreviations; for further information see Appendix 3).  

17 Operational between 0800 and 1800 all year. 
18 AIPNZ meets part of New Zealand’s ICAO obligations to have an aeronautical information service. For more 

detail, see https://www.aviation.govt.nz/safety/safety-education-and-advice/education/vector-magazine/vector-
online/the-legality-of-aipnz-2/ 

19 The primary unit of measurement of altitude and elevation or height is the metre. However, the most widely 
used unit of measurement in aviation is the foot. Metric altitudes and flight levels are used in some countries, 
such as China and Russia. AIPNZ GEN 2.1 states that the unit for measurement for altitudes, elevations and 
heights is feet. 

20 AIPNZ Aerodrome charts, Ardmore NZAR AD 2 – 51.2 
21 AIPNZ Aerodrome charts, Ardmore NZAR AD 2 – 31.1 
22 Position refers to position in the circuit, e.g. downwind or final. Some pilots add their sequence in the circuit 

pattern to their radio calls to enhance situational awareness for other pilots in the circuit. 
23 Ardmore Airport Limited, Airport Operations Manual, section 3.13 
24 Wav stands for waveform audio file, which is an audio file format standard for storing an audio bitstream on 

personal computers 

https://www.aviation.govt.nz/safety/safety-education-and-advice/education/vector-magazine/vector-online/the-legality-of-aipnz-2/
https://www.aviation.govt.nz/safety/safety-education-and-advice/education/vector-magazine/vector-online/the-legality-of-aipnz-2/
https://www.aip.net.nz/assets/AIP/Aerodrome-Charts/Ardmore-NZAR/NZAR_51.1_51.2.pdf
https://www.aip.net.nz/assets/AIP/Aerodrome-Charts/Ardmore-NZAR/NZAR_31.1_31.2.pdf
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2.32. The aerodrome has an APAPI25 visual approach guidance system fitted for both 

runways.26 APAPI is light system that provides visual guidance to aid the pilot to fly an 

optimal approach glidepath that, when followed, will result in a pilot crossing the 

runway threshold27 at a prescribed 'eye height' above the runway. The runway 

thresholds at Ardmore are displaced (see Appendix 4). The system needs to be 

regularly checked and calibrated to ensure that it indicates the correct approach path. 

The last independent inspection at Ardmore was in August 2023.  

Circuit training 

2.33. To maximise runway use and exposure to different flight manoeuvres in a given flight 

time, pilots use a manoeuvre called a touch-and-go landing when flying in the circuit. 

This is an operation in which an aeroplane lands and then takes off on a runway 

without stopping or exiting the runway, essentially joining two manoeuvres into one. 

This achieves shorter runway occupancy and shorter duration, meaning more cycles 

can be completed in a given time period.28 A full-stop landing is one in which the 

aircraft lands, reduces speed and may then taxi clear of the runway. 

Aircraft lighting rules 

2.34. CAR Part 91 stipulates aircraft external lighting regulatory requirements for 

New Zealand-registered aircraft. CAR Part 91, subpart C, clause 91.233 requires that 

for an aircraft to be flown at night it must be fitted with position lights and an anti-

collision light system. Further details on the regulatory requirements for position 

lights and anti-collision light systems are included in CAR Part 91, Appendix A. 

2.35. The United States Federal Aviation Authority (FAA) and Australia’s Civil Aviation Safety 

Authority (CASA) have similar rules. FAA has additionally issued an Advisory Circular29 

that, to aid in collision avoidance, recommends aircraft be fitted with high-intensity 

anti-collision white strobe lights, visible in all directions.  

Right-of-way rules 

2.36. CAR Part 91, subpart C, clause 91.229 covers right-of-way rules as follows: 

(a) A pilot of an aircraft— 

(1) must, when weather conditions permit, regardless of whether the flight is 

performed under IFR or under VFR30, maintain a visual lookout so as to see and 

avoid other aircraft; and 

(2) that has the right of way, must maintain heading and speed, but is not 

relieved from the responsibility of taking such action, including collision-

 

25 Abbreviated precision approach path indicator  
26 AIPNZ Aerodrome charts, Ardmore NZAR AD 2 – 52.1 (explained further in Appendix 4) 
27 Beginning of the runway 
28 see https://skybrary.aero/articles/touch-and-go for further detail. Skybrary Aviation Safety is an ICAO 

partnership website 
29 Advisory circulars are guidance documents and not regulatory requirements. (See Appendix 5 for further details 

on CAR Part 91 and associated Appendix A, CASA and FAA rules and advisories associated with aircraft lighting) 
30 Instrument flight rules (IFR) and visual flight rules (VFR) 

https://www.aip.net.nz/assets/AIP/Aerodrome-Charts/Ardmore-NZAR/NZAR_52.1_52.2.pdf
https://skybrary.aero/articles/touch-and-go
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avoidance manoeuvres based on resolution advisories provided by ACAS31, that 

will best avert collision; and 

(3) that is obliged to give way to another aircraft, must avoid passing over, 

under, or in front of the other aircraft, unless passing well clear of the aircraft, 

taking into account the effect of wake turbulence. 

and 

(f) A pilot of an aircraft in flight or on the surface must— 

(1) give way to any aircraft that is in the final stages of an approach to land or is 

landing; and 

(2) when the aircraft is one of 2 or more heavier-than-air aircraft approaching 

an aerodrome for the purpose of landing, give way to the aircraft at the lower 

altitude; and 

(3) not take advantage of right-of-way under subparagraph (2) to pass in front 

of another aircraft, which is on final approach to land, or overtake that aircraft.32 

Automatic Dependent Surveillance – Broadcast 

2.37. Automatic Dependent Surveillance – Broadcast (ADS-B) is a means by which aircraft 

can transmit and/or receive data such as identification and position. It is an onboard 

system that is ‘automatic’ because no external stimulus is required, ‘dependent’ 

because it relies on onboard systems to provide ‘surveillance’ information, and the 

data is ‘broadcast’.33 It utilises global positioning system (GPS) to calculate location 

and ground speed. 

2.38. In New Zealand it became mandatory in December 2022 for aircraft to be fitted with 

ADS-B OUT in order to operate in controlled airspace, meaning aircraft must have the 

onboard equipment to transmit the ADS-B signal. Ardmore is not controlled and 

therefore ADS-B OUT is not required. However, most pilots flying aircraft equipped 

with ADS-B will still turn the transmitting unit on and are encouraged by aerodrome 

operators to do so for monitoring purposes. 

2.39. ADS-B IN is a system that displays information from other ADS-B equipped aircraft on 

a screen on the aircraft’s instrument panel. It can be fitted to new aircraft with a 

suitable GPS navigation display and uses an external antenna and integrated display. 

ADS-B IN can also be retrofitted to older aircraft. However, the antenna is then usually 

internal with potential to not receive all transmissions and is therefore less accurate 

than the integrated units. The information from the retrofitted unit has to be 

displayed on some form of add-on screen, such as an iPad or mobile phone. 

Previous mid-air collisions 

2.40. The Commission has investigated three fatal mid-air collisions since 2008. The 

collisions all occurred over or near unattended aerodromes. 

 

31 airborne collision avoidance system 
32 Full version of CAR 91.233 https://www.aviation.govt.nz/rules/rule-part/show/91/3.  
33 https://skybrary.aero/articles/automatic-dependent-surveillance-broadcast-ads-b 

https://www.aviation.govt.nz/rules/rule-part/show/91/3
https://skybrary.aero/articles/automatic-dependent-surveillance-broadcast-ads-b
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Paraparaumu, 17 February 2008 

2.41. On 17 February 2008, a light aeroplane and a small helicopter collided over 

Paraparaumu Aerodrome. A student pilot in the aeroplane and an instructor and 

student pilot in the helicopter sustained fatal injuries.34 

2.42. The pilot of the aeroplane was following a standard joining procedure for a sealed 

runway that took it into the path of the helicopter, which was operating in an 

opposing circuit direction for a parallel grass runway. The investigation determined 

that the three pilots had probably been concentrating on flying their aircraft and 

planned manoeuvres to the detriment of listening and maintaining an effective 

lookout. The pilots of both aircraft had made appropriate radio calls that should have 

alerted the other pilot as to their position and intended flightpath, but neither of 

them responded to the other’s call and no one appeared to have seen the other in 

time to take any avoiding action. 

2.43. The Commission made a number of recommendations to the CAA to improve safety 

including the need for effective visual scanning and active listening. 

Feilding 26 July 2010 

2.44. On 26 July 2010, two light aeroplanes collided near Feilding Aerodrome. An instructor 

and a student in one of the aeroplanes sustained fatal injuries. A student pilot in the 

second aeroplane was able to make an emergency landing onto the side of the 

runway.35 

2.45. The instructor and the student were practising a joining procedure when their 

aeroplane collided with the second aeroplane that was in the process of departing to 

a training area. The investigation determined that the pilots of the two aeroplanes 

had made the appropriate radio calls announcing their locations and intended flight 

paths. However, the pilots appeared not to have comprehended the relevance and 

importance of the other’s calls and did not take appropriate action in time to avoid 

the collision. 

2.46. The Commission made a number of recommendations to the CAA to improve safety 

including educating pilots on the importance and limitations of the principle of ‘see 

and avoid’ as a final defence against a collision, and of the transmitting of and 

listening to radio calls. The Commission also requested that the CAA review aircraft 

anti-collision lighting systems and markings to determine if they could increase the 

visibility of aircraft and, if so, promote their use. 

Masterton 16 June 2019 

2.47. On 16 June 2019, two light aeroplanes collided on approach to land at Masterton 

Aerodrome. The pilots of both aeroplanes sustained fatal injuries.36 

2.48. The pilot of one of the aeroplanes was flying in the circuit and the pilot of the second 

aeroplane was returning to land following a parachute jump flight. The collision 

occurred on final approach to the runway. The investigation determined that the pilot 

 

34 Transport Accident Investigation Commission. (2009). Aviation Inquiry AO-2008-001 Cessna 152 ZK-ETY and 
Robinson R22 ZK-HGV, mid-air collision, Paraparaumu, 17 February 2008. 

35 Transport Accident Investigation Commission. (2013). Aviation Inquiry AO-2010-008 Cessna 152 ZK-TOD and 
Cessna 152 ZK-JGB, mid-air collision near Feilding, Manawatu, 26 July 2010. 

36 Transport Accident Investigation Commission. (2022). Aviation Inquiry AO-2019-006 Cessna 185A, ZK-CBY and 
Technam P2002, ZK-WAK, mid-air collision near Masterton, 16 June 2019. 
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of the aeroplane returning to land flew a non-standard and non-compliant procedure 

to join the circuit, which they had been trained to do as it had become the accepted 

practice at this aerodrome. 

2.49. The Masterton report summarised the following factors that were common to these 

three accidents: 

• the collisions occurred at unattended aerodromes 

• each collision involved an aircraft that was re-joining 

• the weather conditions on each occasion were good 

• pilots made appropriate radio calls, updating their location and intentions 

• all the pilots were familiar with the aerodrome and procedures 

• one of the pilots involved in each of the collisions held a commercial pilot 

licence (CPL) or higher qualification. 

2.50. The Commission made a number of recommendations to the CAA to improve safety, 

including the need to improve the effectiveness of ‘see and avoid’ as a way to avoid 

mid-air collisions through the promotion of the skills required, including the need to 

actively listen to radio calls. 

Safety campaigns  

2.51. ‘Work together, stay apart’ is an industry-wide safety campaign launched by CAA in 

June 2023 to reduce the likelihood of mid-air accidents and the number of near-

collision and air-proximity events within the circuit at unattended aerodromes.37 The 

campaign refers to the three accidents above pointing out that these fatal accidents 

happened at each of the pilot’s home airfields. Safety seminars and educational 

roadshows have been delivered at flying clubs and schools across New Zealand. Some 

of the key focus areas of the campaign are:  

• circuit joining procedures  

• basic airmanship38 and give way rules  

• situational awareness, listen out, look out 

• clear, concise and accurate radio communications. 

2.52. The Australian Transport Safety Bureau (ATSB) website publishes the SafetyWatch list, 

which covers safety concerns that have arisen from their investigation findings and 

from occurrence data reported by industry.39 As at December 2023, there were six 

current SafetyWatch items, one of which was reducing collision risk around non-

towered airports.40 The webpage links to three recent ATSB investigations into mid-air 

collisions as well as to ATSB’s A pilot’s guide to staying safe in the vicinity of non-

controlled aerodromes.41 In 2016, ATSB also released an aviation short investigation 

 

37 For more detail see https://www.aviation.govt.nz/safety/work-together-stay-apart/  
38 Airmanship is the consistent use of good judgement and well-developed skills to accomplish flight objectives 

and demonstration of a high state of situational awareness (see https://skybrary.aero/articles/airmanship). 
39 https://www.atsb.gov.au/safetywatch 
40 https://www.atsb.gov.au/reducing-collision-risk-around-non-towered-airports 
41 https://www.atsb.gov.au/sites/default/files/2022-12/AR-2008-044.pdf 

https://www.aviation.govt.nz/safety/work-together-stay-apart/
https://skybrary.aero/articles/airmanship
https://www.atsb.gov.au/safetywatch
https://www.atsb.gov.au/reducing-collision-risk-around-non-towered-airports
https://www.atsb.gov.au/sites/default/files/2022-12/AR-2008-044.pdf
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bulletin Near collision special edition42 which provided details of 10 near-collision 

events in the period February to May 2016 reported to the ATSB. Effective 

communication is one of the lessons highlighted in the bulletin. 

 

42 ATSB Transport Safety Report, Aviation Short Investigations AB-2016-085 

https://www.atsb.gov.au/sites/default/files/media/5771375/aviation-short-investigation-final.pdf


 

  Final Report AO-2023-011 | Page 15 

3 Analysis 

Tātaritanga 
3.1. The following sections analyse the circumstances surrounding the event to identify 

those factors that increased the likelihood of the event occurring or increased the 

severity of its outcome. They also examine any safety issues that have the potential to 

adversely affect future operations.  

Near-collision event 

3.2. The pilot of the Cessna submitted an occurrence report to the CAA on 

4 October 2023 (the day after the incident) stating that another aeroplane passed 

approximately 20 ft overhead of their aircraft. The Commission obtained CCTV43 

footage of the final approach path from the aerodrome operator. The footage 

showed the lights of one aircraft passed directly over the other before the overtaken 

aircraft turned and climbed away. 

3.3. At interview the pilot of the Cessna said that about 5 seconds after they heard 

another aircraft call that they were on final they saw aircraft lights shining on their 

nose cowling, and then saw the wheels of an aircraft pass within 20 ft of their aircraft. 

They responded by immediately initiating a go-around.  

3.4. Data from ADS-B positively identified the two aircraft and showed that they passed 

within 6.6 metres (m) laterally of each other.44 The two aircraft were approximately 

100–200 ft above the ground and 900 m from the runway threshold as this point. The 

pilot flying and instructor on the Beech did not submit an occurrence report as they 

were unaware of the proximity of the other aircraft.  

Loss of situational awareness 

3.5. Both the pilot flying and instructor on the Beech were able to recall that during their 

session of flying there were four aircraft in the circuit, two aircraft joining, and two 

aircraft completing full-stop landings. The instructor said that they were diligent in 

completing clearing and checking turns, a technique used to look out for other 

aircraft during a turn. During the circuit that resulted in the incident, the pilot flying 

the Beech identified FCO as the number one aircraft and their Beech as the number 

two aircraft. This sequence was agreed with the instructor. However, the Beech was 

actually third in the sequence at that stage with FCO leading, followed by the Cessna, 

as shown in Figure 7. 

3.6. Situational awareness requires an accurate understanding of the current operational 

environment in order to anticipate a future state. Situational awareness relies on three 

processes:  

• perception of what is currently happening within the environment  

• comprehension of what that means in relation to the task at hand  

 

43 Closed-circuit television 
44 ADS-B data rounds altitude read-outs to 100 ft and therefore cannot give accurate detail on the vertical 

separation of the two aircraft in this incident. However, the data does allow identification of each aircraft and 
accurate measurement of lateral separation. 
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• the ability to apply that understanding to anticipate what will happen in the 

future.  

Building an accurate awareness involves perception; that is, scanning the environment 

to gather information using one’s senses. If information is not detected or if it is 

misperceived, situational awareness will be affected.  

3.7. Following the event, the pilot flying the Beech recalled that they had been unable to 

visually see the other aircraft (which they later determined was the Cessna) during the 

incident circuit, although they may have seen the aircraft in previous circuits. The pilot 

flying and instructor heard radio transmissions from one aircraft that they said they 

were unable to understand but assumed that this aircraft was behind them. Without 

an accurate perception of the information within their operating environment, both 

the pilot flying and the instructor developed an inaccurate mental model of the 

circuit, and their situational awareness became compromised.   

Vertical approach path 

3.8. The standard vertical path that aircraft fly on a straight-in approach is 3° to a 

touchdown point located 1000 ft beyond the runway threshold. This optimises terrain 

clearance, aircraft handling and speed control, runway use and passenger comfort. On 

this profile the aircraft would cross the runway threshold at 50 ft. As noted in 

paragraph 2.32, Ardmore has an APAPI visual guidance system, which was set to 

approximately these parameters (see Appendix 4). 

3.9. Student pilots are taught to fly circuits using a steeper approach path of 

approximately 4°, which keeps the aircraft closer to the runway and allows for a glide 

approach should an engine fail. Additionally, pilots flying a touch-and-go landing are 

also taught to adjust the touchdown aiming point from 1000 ft into the runway to 

closer to the runway threshold. This allows enough remaining runway to accelerate 

and get airborne again. A senior instructor confirmed to Commission investigators 

that the above techniques were those taught at the flying school. 

3.10. The CCTV footage showed the landing lights of both aircraft. One aircraft appeared 

on a lower and flatter approach path while the other gradually gained on this aircraft 

from above, eventually passing it. The lower aircraft then initiated a climb. 

3.11. In their interviews the pilot flying and instructor of the Beech described their 

approach path flown. This was similar to that described by the flying school in 

paragraph 3.9. The instructor on board the Beech was experienced in flying at 

Ardmore.  

3.12. As stated in paragraph 2.30, Ardmore had an operating procedure in its AOM stating 

that turns were only to be made above 800 ft AMSL. The pilot of the Cessna was not 

aware of this procedure and reported that they were turning from base to final at 

600 ft AMSL as they would have in a standard circuit. 

3.13. The pilot of the Cessna said that they followed the APAPI guidance, flying with one 

white and one red light visible; that is, they flew a 3° approach path to touchdown45. 

The pilot of the Cessna also stated that they had done all their training at other 

airfields and had limited night experience at Ardmore. The manager of a flying school 

 

45 see Appendix 4 for explanation of APAPI visual display guidance 
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based at an airfield neighbouring Ardmore told the Commission that they trained 

their pilots to use Ardmore as the alternate if their runway lights didn’t turn on at 

their aerodrome, and to follow the APAPI guidance when flying the approach to 

Ardmore. 

3.14. The projected vertical profiles of the two aircraft from turning final to the touchdown 

aiming point are represented in Figure 10. The data provided from ADS-B uses 

rounded altitude information and therefore cannot be used to calculate an accurate 

vertical profile, so these have been created based on the pilots’ recollection. 

 

 

Figure 10: Vertical profiles (as reported by the pilots) 

 

3.15. The Beech 76 aircraft has a long nose and high instrument-panel coaming. While 

flying downwind or on base this would not restrict vision of other aircraft in the 

circuit, but once established on final the forward lower field of vision for the pilot 

flying and instructor on the Beech was restricted. The Cessna turned final at 600 ft and 

was following the APAPI and therefore was flying a flatter approach profile. The Beech 

was descending from behind the Cessna but on a steeper profile with the Cessna 

under their nose. Once both aircraft were lined up on the final approach to the 

runway, the combination of the Beech’s restricted forward visibility and the lower 

trajectory flown by the Cessna meant that it was very unlikely that the pilot flying 

and instructor in the Beech would see the Cessna. 

Aircraft speed in the circuit 

3.16. Ardmore’s AOM stated that airspeed was not to exceed 120 kt (or minimum safe 

cruising speed if greater than 120 kt). At interview, the pilot flying the Beech said that 

they were aware of and tried to stick to the speed limit of 120 kt. The instructor said 

that they planned to fly downwind at 100 kt. Figure 11 shows the ground speeds of 

the six aircraft in the circuit at the time of the incident. The speed of the Beech was, as 

expected for a twin-engined aeroplane, consistently faster than the other aeroplanes 

when flying in the circuit. 
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Figure 11: Ground speeds of the six aircraft in the circuit 

 

3.17. It is also important to note that the data depicted in Figure 11 is calculated ground 

speed recorded from ADS-B. Appendix 6 details the difference between the stated 

speed limit as an indicated airspeed (IAS) and the speed read-outs from ADS-B that 

are ground speed (G/S). Effectively a limit of 120 kt IAS equates to 140 kt G/S when 

accounting for the wind and temperature on the evening of the incident (as 

calculated in Appendix 6). The pink shaded area of Figure 12 depicts the times when 

the Beech exceeded 140 kt, demonstrating that it was a small proportion of the flight 

profile. 

Figure 12: Aircraft ground speed (140 kt G/S limit highlighted) 
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3.18. The pilot of the Cessna said that they did not know that the Beech was a twin-

engined aircraft and therefore faster. There was no requirement for aircraft to state 

their aircraft type when they make the downwind or turning final radio call. The speed 

variance between the Beech and the other aircraft in the circuit, rather than the 

instances of the Beech exceeding the circuit speed limitation, led to changes in the 

spacing between aircraft and therefore likely contributed to the occurrence. 

Radio transmissions 

3.19. Before start up or taxi it is common for aircraft to do a radio check. This involves the 

pilot transmitting the words “radio check”, which means ‘what is my signal strength 

and how do you hear me?’ The operator’s base station or another aircraft will typically 

respond with a number ranging from five to one, five meaning ‘loud and strong 

signal’ reducing to one which means ‘very poor signal’. The Cessna made a radio 

check call before taxi and another aircraft responded, “strength five”.  

3.20. As described in paragraph 2.31, the aerodrome operator had installed a DART radio 

recording system. The receiver and antenna were located at the aerodrome operator’s 

office, which is 600 m away from the Ardmore tower. UNICOM staff advised that 

occasionally there was a difference in what was heard and recorded between the two 

locations. For example, a radio transmission heard by the duty UNICOM person was 

not always recorded on the DART system.  

3.21. Radio transmissions in the circuit are ‘all stations’ and nobody specifically responds or 

acknowledges a transmission. Therefore, receipt of the transmission by another 

aircraft cannot be confirmed.46 Ardmore Radio was fitted with an aerodrome 

frequency response unit (AFRU), or beep-back, which generated an audible beep 

when a transmission lasting more than four seconds was made. This allowed the 

person making the transmission to confirm that they were using the correct radio 

frequency and the equipment was serviceable. However, it did not confirm that a 

transmission was understandable. 

3.22. When the Commission investigator reviewed the DART recordings of transmissions 

made by the Cessna it was noted that some were quieter when compared to other 

aircraft transmissions, but they were generally intelligible. The Cessna made the going 

around call at 2125, and the pilot flying and instructor on the Beech both reported at 

interview that they heard that call but couldn’t recall the aircraft call sign and didn’t 

know the location of the aircraft. 

3.23. After completing the go around and when both aircraft were established on 

downwind, the Cessna made two attempts to contact the Beech and tell them that 

they had been involved in a near miss. However, the Beech was unable to understand 

these transmissions, responding “say again” to the first, and “you’re barely readable” 

to the second.47 

 

46 Sometimes referred to as a ’blind transmission’, it usually informs other traffic about location and intentions, to 
help other pilots update their mental picture and promote safety of flight. 

47 “Say again” is a standard radio transmission made when one station has not heard or understood a 
transmission and requests a repeat of the transmission, while “barely readable” is an assessment on the 
legibility of a transmission.  
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3.24. The flying school has a duty flying instructor responsible for monitoring students 

doing night circuits or night cross country. To help fulfil that role they had a base-

station radio, and they were monitoring the Ardmore mandatory broadcast zone 

(MBZ)48 radio frequency. While monitoring their four aircraft flying that evening, they 

heard the radio transmission of the Cessna going around and the subsequent calls 

made by the Cessna to the Beech. 

3.25. All pilots involved in the occurrence confirmed that they were using headsets for 

radio communications. This was recommended practice because of the noisy 

environment in an aircraft. When using a headset, the placement of the microphone 

boom arm is important; it should be placed close to the mouth so that the 

microphone transmits speech rather than ambient noise. It was also reported that on 

some aircraft there can be variance in quality of radio transmission and reception, 

depending on the aircraft/headset combination.49 

3.26. The pilot flying and instructor onboard the Beech were engaged in a training flight 

and therefore would be talking to each other as they flew. During training flights 

pilots are encouraged to stop talking whenever there is a radio transmission so that 

the radio call can be understood. This is also a feature of multi-crew airline flying in 

which both pilots on the Beech had extensive experience. Workload on a training 

exercise on the twin-engined aircraft would be high and this about as likely as not 

accounted for the missed downwind radio call by the Beech on their third circuit and 

the late call on the second circuit.  

3.27. Commission investigators could not determine which transmissions the Beech 

received and why they were unable to understand the transmissions made by the 

Cessna after the go-around. 

Active listening: two missed opportunities 

Safety issue: The effectiveness of ‘see and avoid’ as a defence against mid-air collisions relies 

on pilots actively listening and processing radio transmissions from other aircraft. In cases 

where this does not occur, pilots may form incorrect mental models and this can result in 

aircraft coming into close proximity with each other, particularly at busy unattended 

aerodromes, increasing the risk of collision. 

3.28. In three mid-air collisions that the Commission investigated (see paragraphs 2.40 to 

2.52) a lack of active listening was identified as a contributing factor. The concept of 

‘see and avoid’ at unattended aerodromes is underpinned by effective radio 

communications. This includes listening to the radio transmissions about the position 

of other aircraft and adapting or updating the pilot’s mental image of the sequence in 

the circuit.  

3.29. There were potentially (bearing in mind paragraph 3.27) two instances at which the 

developing conflict could have been identified by the pilots using the radio calls 

made. The first instance was at 21:23:34, when the Beech called “base, number two to 

the aircraft on finals” (see Figure 7). At this stage the Cessna was number two to FCO 

and therefore in front of the Beech, which was actually number three. The pilot of the 

 

48 Mandatory broadcast zone (MBZ) – an area of designated airspace that is uncontrolled and in which pilots are 
required to broadcast position and intention on a specified radio frequency. 

49 Report on near miss at night in Ardmore Circuit between Beech Duchess ZK-JED and Cessna 172 ZK-WFS on 
3 October 2023 initiated by Ardmore Airport Limited, p 11. 
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Cessna, knowing they were following one other aircraft, could have challenged the 

call from the Beech by saying that they thought that they were number two, thus 

questioning the Beech’s view of the sequence. 

3.30. The second instance happened 18 seconds later, when the Cessna called “finals, full 

stop number two” (see Figure 8). The Beech had just previously called that they were 

number two. So if another aircraft was now calling that they were number two, that 

contradicted the Beech’s previous call of the sequence. This was different from their 

mental model of their position in the sequence and should have been queried by the 

Beech. 

3.31. The pilots flying the other aircraft in the circuit that evening were all inexperienced 

and in the early stages of night flying. Therefore, it is likely that they would have been 

focused on their own separation and had limited capacity to monitor separation 

between other aircraft. While active listening is an essential requirement to build an 

accurate mental model, increased workload can negatively affect auditory 

processing.50 

3.32. In both instances discussed above a radio call potentially contradicted the pilot’s 

perception of the sequence. When pilots are actively listening to the calls from the 

other aircraft they can assess where the other aircraft are in the sequence relative to 

their position. If they identify a potential conflict, they can challenge the other aircraft 

by making a radio call to ask for more information to clarify the sequence, and 

thereby avoid an incident. Similarly, if a radio call from one aircraft was not clear, 

other aircraft should have asked for it to be repeated so that relevant information 

could be absorbed into each pilot’s mental model of the sequence. There were very 

likely two missed opportunities following radio transmissions for the pilots of the 

Cessna and the Beech each to resolve their position relative to the other aircraft. 

Aircraft exterior lighting 

Safety issue: Aircraft fitted with older-style lighting can be more difficult to see at night. This 

reduces the effectiveness of ‘see and avoid’ as a defence against mid-air collisions. 

3.33. The Commission investigations into the three mid-air collisions (see paragraphs 2.40 

to 2.52) found that the pilots of the aircraft involved did not see the opposing aircraft 

in time to avoid a collision. The ability to visually detect another aircraft is therefore 

also critical in helping avoid a mid-air collision. The exterior lighting of the Cessna 

consisted of standard navigation lighting (wingtip red and green and rear white) and 

a tail fin mounted anti-collision light system. The wing mounted navigation lights are 

only visible to another aircraft when approaching head on or from the side. The 

aircraft’s switch panel had a position for wing-tip strobe lights, but it was blanked off 

as strobe lights were not fitted. This aircraft was manufactured in 1973, and the 

aircraft owner reported that aircraft of this era had strobe lights only as an additional 

option. 

 

50 This can be because of increased task demands decreasing an individual’s ability to detect the auditory stimuli 
and/or a reduction in attentional resource to effectively process the relevant information, regardless of its 
importance. For an overview of literature see Baldwin, C. L. (2012). Auditory cognition and human performance: 
Research and applications. CRC Press. 

. 
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3.34. The other four aircraft in the circuit on that evening were all operated by the flying 

school. The flying school operated 12 Cessna C172s with strobe lights fitted, and 4 

C152s that did not have strobe lights. The flying school representative said that they 

tried to prioritise the C172 aircraft for night flying. On the evening of the incident OAT 

and TAN were both C172 aircraft fitted with strobe lights. However, because of 

aircraft scheduling, the Cessna C152 aircraft, FCO and FGD, were also used that 

evening and neither had strobe lights fitted. The flying school no longer operates the 

C152 aircraft. The Beech had strobe lights fitted. 

3.35. The aircraft lighting regulatory requirements of CAA, FAA and CASA are noted in 

paragraphs 2.34–2.36 and further explained in Appendix 5. In summary, all three 

regulatory bodies require a position and anti-collision light system be fitted and 

operating on aircraft flying at night. FAA Advisory Circular (AC) 90-48E additionally 

recommends that aircraft should be fitted with high-intensity anti-collision white 

strobe lights, visible from all directions, to aid in collision avoidance. This is guidance 

rather than a regulatory requirement.  

3.36. The exterior lighting fitted to the Cessna was in accordance with CAA rules. However, 

the aircraft had the older-style anti-collision light with lower illumination levels. 

Retrofitting strobe lighting to older aircraft would potentially require new wiring and 

incur considerable cost. An alternative would be to replace the existing anti-collision 

light system with light-emitting-diode (LED) lighting. These are available for many 

aircraft types and use existing wiring and switches. This would increase conspicuity of 

the aircraft.  

3.37. The pilot flying and instructor of the Beech reported that they did not see the other 

aircraft until after it initiated the go-around, and they did not know it was the Cessna. 

The pilot flying the Beech said that the clarity of radio transmissions combined with 

being unable to identify strobe lighting from the other aircraft meant it was difficult 

to insert that aircraft into their mental model. Based on details provided by the pilot 

flying and instructor on the Beech, the Commission concludes that they had clear 

sight of FCO, assumed they were following that aircraft as number two, and flew a 

path to sequence behind that aircraft. If the external lighting fitted to the Cessna had 

been more conspicuous, it is likely that both pilots in the Beech would have seen the 

Cessna on the downwind or base legs and adjusted their sequence accordingly. 

Published procedures 

Safety issue: Locally agreed procedures at some aerodromes are not published in the AIPNZ 

documents used by all pilots. Pilots unaware of these procedures can fly a path that potentially 

conflicts with those of pilots following the local procedures and lead to a close-proximity event 

or accident occurring. 

3.38. The varying vertical paths flown by the two aircraft is discussed in paragraphs 3.8–

3.15. Contributing to the different approach profiles flown was that one of the pilots 

was not a regular flyer at Ardmore and did not know about the local procedure that 

at night all turns should be made above 800 ft, as stated in the Ardmore AOM (see 

paragraph 2.30).  

3.39. To operate from a specific aerodrome a pilot reviews the procedures and restrictions 

for that aerodrome in the AIPNZ. However, the Ardmore local procedure requiring 

turns at night be made above 800 ft was not included in the AIPNZ Ardmore 

information pages. 
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3.40. Ardmore, like many aerodromes across New Zealand, has a proactive user group. It 

meets regularly to discuss operations at Ardmore and can develop and agree 

procedures that are at variance to standard practice, such as the circuit height, but are 

based on local safety experience. It is important that locally agreed procedures are 

promulgated into the AIPNZ for all pilots to access.  

Use of technology 

3.41. ADS-B technology (discussed in paragraph 2.37) is fitted to many aircraft and the 

aerodrome operator estimates that 80% of aircraft operating within Ardmore MBZ 

have it fitted. If an ADS-B IN display is also installed in an aircraft, it can display other 

ADS-B-fitted aircraft to the pilot. However, ADS-B IN will not display all traffic as it 

only displays aircraft fitted with ADS-B.  

3.42. ADS-B IN, like other traffic collision-avoidance systems, is a good tool for helping to 

increase awareness and avoid conflict with other aircraft. However, it can suffer from 

clutter and spurious warnings in the circuit and, as noted above, it will not display all 

aircraft in the circuit. Further, it has the potential to distract a pilot in the high-

workload environment of the circuit, with a pilot focusing on the internal display 

rather than looking outside, thereby reducing the effectiveness of ‘see and avoid’ as a 

defence against mid-air collision.  

3.43. Following this incident, the Ardmore Airport User Group discussed at their meeting 

the option to make installation and use of ADS-B mandatory for aircraft operating in 

the Ardmore circuit. It was agreed by all attendees that pilots should be maintaining a 

visual lookout at all times and not be relying solely on ADS-B, which is a useful tool 

but can be a distraction. Implementation of mandatory ADS-B at Ardmore was 

rejected by the User Group. 
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4 Findings 

Ngā kitenga 
4.1. The pilot flying and instructor on the Beech lost situational awareness of their 

proximity to the Cessna in the circuit.  

4.2. The content and quality of all the radio transmissions could not be fully verified. 

4.3. There were very likely two missed opportunities following radio transmissions for the 

pilots of the Cessna and the Beech each to resolve their position relative to the other 

aircraft. 

4.4. The aircraft were flying different vertical approach paths, and this very likely 

contributed to the pilot flying and instructor on the Beech not seeing the Cessna on 

final approach. 

4.5. The Beech was faster than the other aircraft in the circuit, and this speed differential 

led to issues with maintaining spacing relative to other aircraft and likely contributed 

to the occurrence. 

4.6. Aircraft exterior lighting fitted to the Cessna met the regulatory requirements but did 

not enhance the conspicuity of the Cessna sufficiently for the pilot flying and 

instructor of the Beech to see it. 

4.7. The Ardmore Aerodrome local procedure that turns at night be conducted above 

800 ft was published in the aerodrome’s AOM but not the AIPNZ. 
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5 Safety issues and remedial action 

Ngā take haumaru me ngā 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 has the potential to 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.  

Active listening 

Safety issue: The effectiveness of ‘see and avoid’ as a defence against mid-air collisions relies 

on pilots actively listening and processing radio transmissions from other aircraft. In cases 

where this does not occur, pilots may form incorrect mental models and this can result in 

aircraft coming into close proximity with each other, particularly at busy unattended 

aerodromes, increasing the risk of collision. 

5.3. The Commission has investigated three fatal accidents involving mid-air collisions 

since 2008. A finding in each investigation was around active listening as a pillar of 

‘see and avoid’ at unattended aerodromes. This serious incident was within metres of 

being an accident, and active listening has again been identified as contributing to 

the occurrence. 

5.4. The Commission welcomes the CAA campaign ‘Work together, stay apart’ as it seeks 

to educate pilots on the risks of flying at unattended aerodromes and on their 

mitigation. The Commission encourages the CAA to incorporate the lesson(s) from 

this enquiry in their continuing campaign. 

Aircraft exterior lighting 

Safety issue: Aircraft fitted with older-style lighting can be more difficult to see at night. This 

reduces the effectiveness of ‘see and avoid’ as a defence against mid-air collisions  

5.5. The ability to clearly see another aircraft is also a pillar of ‘see and avoid’ at an 

unattended aerodrome. This can be difficult at night with aircraft fitted with older-

style lighting. Aircraft conspicuity at night can be improved by installing modern 

lighting such as light-emitting-diode (LED) lighting. 

5.6. The Commission acknowledges that the aircraft involved in this incident were fitted 

with lighting that meets the current regulations. However, it notes the following 

recommendation to the CAA in 2013 from the report into the fatal mid-air collision at 

Feilding:51 

The Commission recommends that the Director of Civil Aviation initiate a review of 

aircraft anti-collision lighting systems, including the use of high-visibility paints, to 

determine whether there are systems that can increase the visibility of aircraft; and 

 

51 Transport Accident Investigation Commission. (2013). Aviation Inquiry AO-2010-008 Cessna 152 ZK-TOD and 
Cessna 152 ZK-JGB, mid-air collision near Feilding, Manawatu, 26 July 2010. 
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if such systems are found to exist with demonstrable safety benefits, start action to 

promote, encourage or mandate their application in the New Zealand civil aviation 

system   

The response from the CAA in the report was: 

The CAA confirms the recommendation is being implemented. A review of anti-

collision lighting systems and high visibility paint use is currently being assessed by 

the Operations and Airworthiness Group. An implementation date has yet to be 

finalised.52 

5.7. In response to the recommendation, CAA’s Issue Assessment Group looked at the 

subject in 2015 but no further action was taken. An article in Vector magazine53 went 

part-way to meeting the intent of the recommendation by commenting on the 

benefits of strobe lights. It is noted that newer aircraft have more effective anti-

collision lighting systems fitted. However, the issues remain for older aircraft. 

The Commission contacted CAA to find out if this original recommendation had been 

progressed. The CAA responded on 18 November 2024 stating: 

Our records show that the recommendation was the subject of a CAA issue 

assessment completed in 2016. The CAA decided not to pursue this as the research 

did not support the suggested schemes and we recommended to TAIC that the 

recommendation be closed. 

We also note that the New Zealand Rules specify anti-collision lighting systems 

that follow international standards and ICAO requirements and that there are 

some very effective strobe lighting systems available now. 

5.8. As a follow up to the recommendation made in 2013, the Commission considers a 

review of aircraft lighting regulatory requirements for aircraft flying at night, and the 

issuing of guidance on suitable methods to make aircraft easier to see, would 

enhance safety. Therefore, the Commission has made a recommendation in Section 6 

to address this issue. 

Published procedures 

Safety issue: Locally agreed procedures at some aerodromes are not published in the AIPNZ 

documents used by all pilots. Pilots unaware of these procedures can fly a path that potentially 

conflicts with those of pilots following the local procedures and lead to a close-proximity event 

or accident occurring. 

5.9. The Ardmore aerodrome operator’s investigation of the occurrence identified that the 

procedure stating all turns at night should be conducted above 800 ft was not in the 

AIPNZ. They notified the AIPNZ publisher, and the AIPNZ has now been updated to 

include this procedure. Additionally, the aerodrome operator issued a safety alert to 

pilots highlighting this procedure and other lessons identified from their investigation 

into this occurrence as well as general guidance on night circuits (see Appendix 7). 

 

52 Transport Accident Investigation Commission. (2013). Aviation Inquiry AO-2010-008 Cessna 152 ZK-TOD and 
Cessna 152 ZK-JGB, mid-air collision near Feilding, Manawatu, 26 July 2010. pp 42–43 

53 Civil Aviation Authority of New Zealand. (Mar/Apr 2015). So you think you can see and avoid. Vector. Issue 2,p 9. 
https://www.aviation.govt.nz/assets/publications/vector/Vector_2015-2.pdf 

https://www.aviation.govt.nz/assets/publications/vector/Vector_2015-2.pdf
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5.10. The Commission welcomes these safety actions. However, it believes more action 

needs to be taken to ensure the safety of future operations. Therefore, the 

Commission has made a recommendation in Section 6 to address this issue. 
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6 Recommendations 

Ngā tūtohutanga 

General 

6.1. The Commission issues recommendations to address safety issues found in its 

investigations. Recommendations may be addressed to organisations or people, and 

can relate to safety issues found within an organisation or within the wider transport 

system that have the potential to 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 27 March 2025, the Commission recommended that the CAA issue guidance to 

promote suitable methods to increase conspicuity for aircraft flying at night. [037/25] 
6.4. On 17 April 2025, CAA replied: 

Current aircraft lighting rule requirements are adequate and harmonised 

internationally. The Civil Aviation Authority published acceptable technical data 

for the installation of LED lights as replacements for conventional incandescent 

lamps for general aviation aircraft in 2021 (ref. AC43-14 Appendix 16). This 

removes the need for Civil Aviation Authority modification approval in most 

cases. This recommendation is ‘Accepted and Implemented’ as the Civil Aviation 

Authority believes current guidance is adequate and addresses the 

recommendation by enabling the use of modern lighting systems. The Civil 

Aviation Authority will continue to consider whether further guidance and/or 

education is needed. 

Additionally, on 29 January 2025, the Civil Aviation Authority provided 

comments on draft report AO-2023-011, emphasising the importance of good 

airmanship principles. The Civil Aviation Authority believes that a lack of these 

principles may have been a more significant contributing factor in this 

occurrence and others, which is why we have focused on initiatives such as 

'Work Together, Stay Apart'. 

6.5. On 27 March 2025, the Commission recommended that the CAA take steps to ensure 

that all procedures applied by local aerodrome operators are recorded in the AIPNZ. 

[038/25] 
6.6. On 17 April 2025, CAA replied: 

Where appropriate, preferred procedures should be developed by the 

aerodrome user group as part of its ongoing work to improve aerodrome 

airspace safety through increasing predictability and consistency of aircraft 

operations. Whilst the Civil Aviation Authority encourages and supports 

aerodromes and aerodrome user groups in these endeavours, it is the 

aerodrome operator’s responsibility as the originator of the aeronautical 

information contained in the aerodrome chart, to ensure associated guidance is 

current/accurate and does not contravene any Civil Aviation Rules. The Civil 

Aviation Authority is happy to engage with all aerodrome user groups to 
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provide guidance on compliance about preferred procedures. This is primarily 

enabled through the interaction between Aviation Safety Advisors/Pilot 

Licensing Inspectors and aerodrome users. Preferred procedures are also viewed 

through a compliance lens at the AIP Production Working Group. 

This recommendation is ‘Accepted and Implemented’, as the Civil Aviation 

Authority, in the context of our role, already takes steps to ensure preferred 

procedures are recorded in the AIPNZ. It is important to note that preferred 

procedures are dynamic, which is why the Civil Aviation Authority has and will 

continue to engage with and educate aerodromes and user groups regarding 

best practise. 
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7 Key lessons 

Ngā akoranga matua 
7.1. Clear and concise radio calls by pilots underpin the concept of ‘see and avoid’ at 

unattended aerodromes. This also relies on pilots actively listening to other calls, and 

requesting clarification of any transmission that they have not clearly received or 

understood. 

7.2. Pilots should use all available means to build and maintain situational awareness in 

and around the aerodrome circuit. 



 

  Final Report AO-2023-011 | Page 31 

8 Data summary 

Whakarāpopoto raraunga 
 

Aircraft Particulars 

 

Aircraft registration: ZK-JED 

Type and serial number: Beech 76 ME-386 

Number and type of 

engines: 

Two; 180 hp Lycoming O-360 piston engines 

Year of manufacture: 1981 

Operator: Private 

Type of flight: Training 

Persons on board: Three 

  

Aircraft registration: ZK-WFS 

Type and serial number: Cessna 172M 17261457 

Number and type of 

engines: 

One; Lycoming O-360-A4K piston engine 

Year of manufacture: 1973 

Operator: Private 

Type of flight: Private – scenic 

Persons on board: Three 

Crew particulars: 

 

Pilot flying ZK-JED 

Pilot’s licence: Airline Transport Pilot Licence 

Pilot’s age: 66 

Pilot’s total flying 

experience: 

Instructor ZK-JED 

Pilot’s licence: 

Pilot’s age: 

Pilot’s total flying 

experience: 

 

 

21,000 hours 

 

 

Airline Transport Pilot Licence 

52 

14,700 hours 
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Pilot flying ZK-WFS 

Pilot’s licence: 

Pilot’s age: 

Pilot’s total flying 

experience: 

 

 

Commercial Pilot Licence 

20 

256 hours 

  

Date and time 3 October 2023 2125 

Location Ardmore Aerodrome 

latitude: S 37° 01´ 47 

longitude: E 174° 58´ 24 

Injuries Nil 

Damage 

 

Nil 
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9 Conduct of the inquiry 

Te whakahaere i te pakirehua 

9.1. On 5 October 2023, the CAA notified the Commission of the occurrence.  

9.2. On 6 October 2023, the Commission opened an inquiry under section 13(1) of the 

Transport Accident Investigation Commission Act 1990 and appointed an 

Investigator-in-Charge. 

9.3. On 26 April 2024, an NTSB accredited representative was appointed to provide 

assistance with interpretation of FAA rules and advisory circulars pertaining to aircraft 

lighting. 

9.4. On 27 November 2024, the Commission approved a draft report for circulation to 

eight interested parties for their comment. 

9.5. Six interested parties provided a submission and two interested parties replied that 

they had no comment. Any changes as a result of the submissions have been included 

in the final report. 

9.6. On 27 March 2025, the Commission approved the final report for publication. 
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Abbreviations 

Whakapotonga 
 

ACAS airborne collision avoidance system 

ADS-B Automatic Dependent Surveillance - Broadcast 

AIPNZ Aeronautical Information Publication New Zealand 

AMSL above mean sea level 

ATPL Airline Transport Pilot Licence 

CAA Civil Aviation Authority of New Zealand 

CARs Civil Aviation Rules 

CPL Commercial Pilot Licence 

DART Dynamic Automatic Radio Transmission 

IFR instrument flight rules 

LED light emitting diode 

MBZ mandatory broadcast zone 

PPL Private Pilot Licence 

VFR visual flight rules 
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Glossary 

Kuputaka 
 

base leg a flight path at right angles to the landing runway off its approach 

end. The base leg extends from the downwind leg to the intersection 

of the extended runway centreline 

conspicuity the quality of being noticeable or easy to see 

crosswind leg a flight path at right angles to the landing runway off its end 

downwind call radio call made when established on the downwind leg and abeam 

the upwind threshold to positively establish the aircraft’s position in 

the circuit for other traffic 

downwind leg a flight path parallel to the landing runway in the opposite direction 

to landing 

final approach a flight path in the direction of landing along the extended runway 

centreline from the base leg to the runway 

long final leg joining the circuit by an extension of the final leg, effectively a 

straight-in approach 

upwind leg a flight path parallel to the landing runway in the direction of landing 
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Appendix 1 Aerodrome traffic circuit 
 

The aerodrome traffic circuit consists of five segments and four turns (see Figure 13). The 

names of some segments (upwind, crosswind and downwind) are derived from the fact that 

aircraft normally take off and land into the wind. The upwind leg is sometimes called 

‘departure’ as this is the path of an aircraft after becoming airborne. The downwind leg is the 

segment when the aircraft is flying parallel to the runway but in the opposite direction to 

landing.54 A similar diagram appears in AIPNZ.55  

 

Figure 13: Aerodrome traffic circuit diagram 

(Source: Skybrary amended to reflect Ardmore configuration)56  

 

This is an example of a left-hand aerodrome traffic circuit as used for Admore’s runway 21.  

At Ardmore, the choice of runway (03 or 21) is determined by wind direction – wherever 

possible aircraft land into wind, ie the headwind. 

The default pattern is always left-hand turns. In this way the pilot, seated on the left, can 

keep the runway in sight. Some aerodromes promulgate a right-hand circuit, for reasons 

such as noise abatement or terrain considerations; for example, Ardmore stipulates a right-

hand circuit for runway 03.  

The circuit is normally flown at 1000 ft above ground level. Ardmore aerodrome elevation is 

111 ft so the circuit height is 1100 ft above mean sea level (AMSL). However, the aerodrome 

operator has prescribed a minimum night-circuit altitude of not below 1300 ft AMSL.57 

 

54 Source: Skybrary. https://skybrary.aero/articles/aerodrome-traffic-circuit 
55 AIPNZ AD 1.6 Aerodrome Operations, p AD 1.6 – 1, Figure AD 1.6-1A Aerodrome Traffic Circuit 
56 https://skybrary.aero/articles/aerodrome-traffic-circuit 
57AIPNZ Aerodrome charts, Ardmore NZAR AD2 – 51.2, item 7 

https://skybrary.aero/articles/aerodrome-traffic-circuit
https://www.aip.net.nz/assets/AIP/Aerodromes-AD1/AERODROME/HELIPORTS-INTRODUCTION/AD_1.06.pdf
https://skybrary.aero/articles/aerodrome-traffic-circuit
https://www.aip.net.nz/assets/AIP/Aerodrome-Charts/Ardmore-NZAR/NZAR_51.1_51.2.pdf


 

  Final Report AO-2023-011 | Page 35 

Appendix 2 Radio transmissions 

 

UNICOM Radio transmissions on 3 October 2023, transcribed by the 

Commission from recordings provided by Ardmore Airport Ltd 

Time Aircraft Transmission             (XXXX means could not clearly transcribe) 

19.42.03 IFN Lifts vacating to Dury 

19.43.58 WFS Radio check 

19.44.03 XXXX Check 5 

19.44.06 WFS Strength 5 WFS 

19.45.20 WFS Ardmore traffic WFS lining up Rwy 21 

19.45.25 IFN Ardmore traffic, IFN, Dury, 900, on track for XXXX 

19.45.55 WFS Ardmore traffic, WFS, rolling 21, departing via the downwind tracking 

XXXX 1,300 

19.50.13 WFS Ardmore traffic, WFS overhead Clevedon tracking to the city via XXXX 

1,300 

19.52.42 WFS Ardmore traffic, WFS 2 north Wairua river mouth 1300 tracking city 

via the coast shortly changing to 120.4 

19.57.42  Ardmore 

19.57.45 FCO Ardmore traffic FCO lining up 21 

19.58.09 FCO Ardmore traffic FCO rolling XXXX 21 

19.59.52 OAT Ardmore traffic, OAT, line 21 [maybe?] 

20.00.26 OAT Ardmore traffic, OAT, rolling 21 vacating Hamilton 

20.00.59 FCO Ardmore traffic, FCO, downwind 21 touch and go 

20.01.28 TAN Ardmore traffic, TAN lining up 21 

20.01.51 TAN Ardmore traffic, TAN, rolling 21, remaining in the circuit 

20.03.30 FCO Ardmore traffic, FCO, turning final 21 touch and go 

20.04.50 FCO Ardmore traffic, FCO, short final 21 touch and go 

20.05.49 FGD Ardmore traffic, FGD, lining up 21 

20.06.14 TAN Ardmore traffic, TAN, final 21 touch and go 

20.16.19 FGD Ardmore traffic, FGD, rolling 21, and remaining in the circuit 

20.08.02 FCO Ardmore traffic, FCO, turning downwind 21, touch and go 

20.08.59 JED Ardmore traffic, JED, crosses seal 21 hotel to bravo 

20.09.13 FGD Ardmore traffic, FGD, downwind 21, touch and go 

20.10.16 TAN Ardmore traffic TAN late downwind 21 

20.10.26 FCO Ardmore traffic, FCO, turning final 21 touch and go 

20.11.00 FGD Ardmore traffic, FGD, turning final 21 touch and go 

20.11.34 FCO Ardmore traffic, FCO, short final 21 touch and go 

20.12.36 TAN Ardmore traffic, TAN, long final 21 

20.12.48 FGD Ardmore traffic, FGD, short final 21 touch and go 

20.14.07 TAN Ardmore traffic, TAN, final 21, touch and go, departing XXXX 

downwind for Wairua 

20.14.46 IDK Ardmore traffic, IDK, XXXX 

20.14.57 FCO Ardmore traffic, FCO, downwind 21, touch and go 

20.15.03 KAS Ardmore traffic, KAS, enters and lines up 21 

20.15.34 KAS Ardmore traffic, KAS, rolling runway 21 remaining in the circuit 

20.16.05 FGD Ardmore traffic, FGD, downwind 21, touch and go 
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Time Aircraft Transmission             (XXXX means could not clearly transcribe) 

20.17.09 TAN Ardmore traffic, TAN, downwind 21, locating XXXX for Wairua river 

mouth 

20.17.24 FCO Ardmore traffic, FCO, long final 21 touch and go 

20.17.52 KAS Ardmore traffic, KAS, turning downwind 21, for touch and go 

20.18.11 FGD Ardmore traffic, FGD, turning final 21, number two touch and go 

20.18.18 IDK IDK lifting XXXX remaining in the circuit 

20.20.04 IDK IDK downwind tail up remaining in the circuit 

20.20.12 KAS Ardmore traffic, KAS, turning final, number two, 21, touch and go 

20.21.01 TAN Ardmore traffic, TAN, Wairua river moth 1,300 tracking golf? 

20.21.14 IDK IDX finals for the tail up 

20.21.39 FCO Ardmore traffic, FCO, downwind XXXX 

20.21.44 XXXX ? downwind 21 

20.22.41 FGD Ardmore traffic, FGD, downwind 21, vacating XXXX 

20.23.57 FCO Ardmore traffic, FCO, turning final 21 touch and go 

20.24.19 KAS Ardmore traffic, KAS, downwind 21, for touch and go 

20.25.22 FCO Ardmore traffic, FCO, short final 21 touch and go 

20.26.05 JED Ardmore traffic, JED lines up 21 behind the aircraft?  

20.26.18 Base? FCO fullstop clearing at the office student to do next solo XXXX 

20.26.24 IDK IDK downwind tail up remaining in the circuit 

20.26.37 KAS Ardmore traffic, KAS, turning final, 21, touch and go 

20.27.03 JED Ardmore traffic, JED, rolling 21 remaining in the circuit  

20.27.22 IDK IDK turning finals for the tail up 

20.30.32 JED Ardmore traffic, JED, late downwind 21 

20.31.24 KAS Ardmore traffic, KAS, late downwind, touch and go, 21 

20.31.47 IDK Ardmore traffic, IDK, XXXX tail up tracking towards XXXX  

20.32.01 JED Ardmore traffic, JED, final 21, touch and go 

20.32.53 IDK XXXX traffic, IDK approaching the overhead 1,000, tracking XXXX 

20.33.09 KAS Ardmore traffic, KAS, turning final, number two, 21, touch and go 

20.34.16 IDK Ardmore traffic, IDK, approaching XXXX tracking XXXX 

20.34.53 FCO Ardmore traffic, FCO, lining up 21 

20.35.28 JED Ardmore traffic, JED, downwind 21, touch and go  

20.35.35 FCO Ardmore traffic, FCO, rolling 21, remaining in the circuit 

20.37.17 KAS Ardmore traffic, KAS, downwind 21, touch and go 

20.37.55 JED Ardmore traffic, JED, short final, touch and go 

20.38.09 FCO Ardmore traffic, FCO, downwind 21, touch and go 

20.39.08 KAS Ardmore traffic, KAS, turning final, 21, touch and go 

20.40.28 FCO Ardmore traffic, FCO, turning final 21 touch and go 

20.41.22 JED Ardmore traffic, JED, late downwind 21, touch and go 

20.41.48 FCO Ardmore traffic, FCO, short final 21 touch and go 

20.43.06 KAS Ardmore traffic, KAS, turning downwind 21, for a full stop 

20.43.37 JED Ardmore traffic, JED, short final, 21, touch and go  

20.44.37 FCO Ardmore traffic, FCO, turning downwind 21, for touch and go 

20.45.22 KAS Ardmore traffic, KAS, turning final, number one, full stop for 21 

20.46.16 JED Ardmore traffic, JED, downwind 21, touch and go 

20.47.17 FCO Ardmore traffic, FCO, turning long final 21, touch and go 

20.48.15 FCO Ardmore traffic, FCO, short final 21 touch and go 

20.48.22 JED Ardmore traffic, JED, final, 21, number two, touch and go 
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Time Aircraft Transmission             (XXXX means could not clearly transcribe) 

20.50.58 FCO Ardmore traffic, FCO, turning final downwind 21, for touch and go 

20.51.53 JED Ardmore traffic, JED, simulated asymmetric and turning crosswind    

20.53.27 JED Ardmore traffic, JED, downwind 21, touch and go 

20.53.35 JED JED, will be full stop 

20.53.41 FCO Ardmore traffic, FCO, final 21, touch and go 

20.55.14 JED Ardmore traffic, JED, final, 21, full stop 

20.56.51 FCO Ardmore traffic, FCO, turning downwind 21, touch and go 

20.59.17 FCO Ardmore traffic, FCO, turning final 21, touch and go 

21.00.18 XXXX XXXX short final 21 touch and go (call sign clipped but probably FCO) 

21.00.30 XXXX Unreadable 

21.02.19 WDK ? Ardmore traffic, WDK XXXX 1,100 XXXX 

21.02.49 FCO Ardmore traffic, FCO, turning downwind 21, touch and go 

21.04.03 WDK? Ardmore traffic, WDX joining downwind for tail up 

21.05.06 FCO Ardmore traffic, FCO, turning final 21, touch and go 

21.05.17 WDK? WDK joining finals for the tail up 

21.06.12 FCO Ardmore traffic, FCO, short final 21 touch and go 

21.06.42 WFS Ardmore traffic WFS, XXXX south west Drury, 1,300, tracking to join 

downwind for 21 

21.07.37 WDK? Unreadable 

21.07.56 XXXX Unreadable 

21.08.37 FCO Ardmore traffic, FCO, turning downwind 21, touch and go 

21.08.45 JED Ardmore traffic, JED rolling 21 XXXX for the circuit 

21.09.02 FGD Ardmore traffic FGD to the north Wairua river mouth, 1,300, tracking 

to join long final 21 

21.09.14 WFS Ardmore traffic, WFS, early downwind runway 21 number two 

21.09.22 XXXX Microphone keying 

21.10.51 FCO Ardmore traffic, FCO, turning final 21, touch and go 

21.11.27 JED Ardmore traffic, JED, downwind 21, touch and go 

21.11.35 XXXX Unreadable 

21.11.44 FCO Ardmore traffic, FCO, short final 21 touch and go 

21.11.51 FGD Ardmore traffic FGD two east Clevedon 1,400 tracking to join long 

final 21 

21.12.06 WFS Ardmore traffic, WFS , finals rwy 21, number 2, touch and go 

21.13.31 OAT Ardmore traffic, OAT, 2,000 feet Drury 1,800 join overhead 21 

21.12.43 JED Ardmore traffic, JED, finals 21, touch and go 

21.14.15 FGD Ardmore traffic, FGD, Clevedon 1,400 tracking to join long final rwy 

21 

21.14.28 FCO Ardmore traffic, FCO, turning downwind rwy 21 touch and go 

21.15.01 TAN Ardmore traffic, TAN is ???? north 1,300 tracking Ardmore 

21.15.19 OAT Ardmore traffic Red hill 1,800 tracking to join overhead rwy 21 

21.15.34 FGD Admore traffic, FGD established long final, 21, touch and go 

21.15.44 WFS Ardmore traffic, WFS, downwind rwy 21, touch and go 

21.16.51 FCO XXX FCO turning downwind turning final 21 touch and go, number 2 

21.17.00 OAT Ardmore traffic, OAT, descending non traffic side, 21 

21.17.07 TAN Ardmore traffic, TAN Clevedon 1,300 tracking to join non traffic side 

rwy 21 



 

Page 38 | Final Report AO-2023-011 

Time Aircraft Transmission             (XXXX means could not clearly transcribe) 

21.17.27 WFS Ardmore traffic, WFS finals rwy 21 number 3 touch and go [slight 

background wining noise] 

21.17.49 JED Ardmore traffic JED, late downwind turning base, number three in the 

pattern at the moment 

21.18.05 JED and JED there is traffic joining XXXX in site 

21.18.46 OAT Ardmore traffic, OAT turning downwind from non traffic side 21 

21.19.01 FCO Ardmore traffic FCO extend upwind 21 due to traffic 

21.19.11 TAN Ardmore traffic, TAN joining non traffic side 21 

21.19.19 JED Ardmore Traffic, JED, finals 21 touch and go 

21.19.53 FGD Ardmore traffic, FGD, downwind 21, touch and go 

21.20.14 TAN Ardmore traffic, TAN climbing to the overhead 

21.20.43  Over transmit 

21.21.09 TAN Ardmore traffic, TAN joining overhead, 21 

21.21.21 WFS Ardmore traffic, WFS, downwind rwy 21, number 4, full stop 

21.21.39 FGD Ardmore traffic, FGD, turning final 21 full stop 

21.21.45 TAN Ardmore traffic, TAN Descending non traffic side 21 

21.22.48 OAT, OAT, clear of the apron 

21.23.01 FCO XXXX traffic FCO, Turning Final 21 touch and go 

21.23.27 TAN Ardmore traffic, TAN turning downwind runway 21 

21.23.34 JED Ardmore traffic, JED, base, and number two to the aircraft on finals, 

21, touch and go 

21.23.44 FGD Ardmore traffic FGD clear of XXXX 

21.23.52 WFS Ardmore traffic, WFS finals rwy 21 full stop number 2 

21.24.00 FCO XXXX traffic, Cessna 152 FCO, short final touch and go 

21.24.48 JED Ardmore traffic, JED finals 21 touch and go  

21.25.00 WFS Ardmore traffic, WFS, going round rwy 21, really near collision 

on short final 

21.25.19 TAN Ardmore traffic, TAN final 21 full stop  

21.26.17 FCO Ardmore traffic, FCO, turning down wind 21, full stop 

21.27.10 TAN Ardmore traffic TAN clear of the active 

21.27.18 JED Ardmore traffic JED downwind 21 full stop 

21.28.13 WFS Ardmore traffic WFS downwind rwy 21 full stop number three. JED 

just letting you know you ??? me by 20 feet on short finals 

21.28.29 JED JED say again 

21.28.32 WFS Just when I was on final there you ???me by 30 feet, just wanted to 

let you know 

21.28.39 JED Ah you’re barely readable JED  

21.28.50 FCO Ardmore traffic, FCO final 21 full stop 

21.29.28 FCO Ardmore traffic, FCO short final 21 full stop 

21.30.25 JED Ardmore traffic, JED finals 21 seal full stop to vacate right  

21.30.31 FCO FCO XXXX 

21.30.39 WFS Ardmore traffic, WFS final 21 full stop number 2 

21.31.11 JED JED vacating XXXX 

21.32.33 WFS Ardmore traffic WFS clear 21 taxiing fuel pumps 

21.32.57 JED Ardmore traffic JED crosses hotel at hotel runway 21 
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Appendix 3 UNICOM 
 

UNICOM is a ground radio communications service in the aeronautical mobile service 

providing local aerodrome information for the facilitation of aviation, and, for the avoidance 

of doubt, a UNICOM service is not an air traffic service58. UNICOM is derived from the US 

term ‘Universal Communications’. 

Civil Aviation Rules Part 139 covers Aerodrome Certification, Operation and Use¸ and 

subpart F sets out the rules for UNICOM (and Aerodrome and Weather Information 

Broadcasts (AWIB)) Services.59 

CAA Advisory Circular AC139-12 UNICOM and AWIB Services60 clarifies the intent of this rule. 

AC139-12 states that UNICOM in New Zealand is: 

• an air/ground communications service that may be provided at aerodromes with no 

aerodrome control or aerodrome flight information service, to enhance the value of 

information normally available at an uncontrolled aerodrome 

• a service for passing on limited information to pilots, and other persons on the surface, 

in the locality of an aerodrome 

• not an air traffic service, so cannot provide traffic information 

• a service that may, on request, provide the general location of aircraft the operator is 

aware of, although the operator may not interpret or analyse the information for a 

pilot. 

 

 

58 CAR Part 1 Definitions 
59 https://www.aviation.govt.nz/rules/rule-part/show/139/6  
60 https://www.aviation.govt.nz/assets/rules/advisory-circulars/ac139-12.pdf 

https://www.aviation.govt.nz/rules/rule-part/show/139/6
https://www.aviation.govt.nz/assets/rules/advisory-circulars/ac139-12.pdf
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Appendix 4 Runway threshold and APAPI 
 

The runway threshold is the beginning of the runway. A displaced threshold is a threshold 

located at a point on the runway other than the designated beginning of the runway.61 This 

reduces the length of runway available for landings in that direction. The reason for having a 

displaced threshold is usually to allow for any obstruction that impinges on the vertical 

component of the approach path to the runway (for example buildings or trees). 

 

Figure 14: Displaced runway threshold 

 

Figure 14 shows the approach path to the runway in red infringed by trees. By displacing the 

threshold the approach path in blue is above the obstacle on approach by the approved 

margin. 

Both runways at Ardmore have displaced thresholds. Runway 21’s threshold is displaced by 

112 m and runway 03’s threshold is displaced by 105 m. 

A precision approach path indicator (PAPI) uses four lights, installed in a row abeam the 

runway adjacent to the touchdown point, typically 1000 ft from the runway threshold. If the 

aircraft is on the correct approach profile, the PAPI displays two white and two red lights. If 

the aircraft is high, the display is three white and one red light. If the aircraft is low the 

display is three red and one white light. Standard glidepath is 3° and standard threshold 

crossing height is 50 ft, but these can be varied at individual airfields to account for terrain 

and local features such as a road passing under the final approach profile. 

APAPI is an abbreviated PAPI with two lights (rather than four) – one white and one red light 

indicates that the aircraft is on the correct profile. 

Both runways at Ardmore are fitted with APAPI set at 3°and a threshold crossing height 

(TCH) of 46 ft)62 

 

 

 

61 https://skybrary.aero/articles/displaced-threshold 
62 AIPNZ Aerodrome charts, Ardmore NZAR AD2 – 51.2 

https://skybrary.aero/articles/displaced-threshold
https://www.aip.net.nz/assets/AIP/Aerodrome-Charts/Ardmore-NZAR/NZAR_51.1_51.2.pdf
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Figure 15: PAPI information 
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Appendix 5 Aircraft lighting rules 

New Zealand Civil Aviation Rules (CARs) Part 91  

Subpart C: General Flight and Operating Rules 

 

91.233 Aircraft lights 

 

(a) A pilot of an aircraft must not— 

(1) operate an aircraft at night unless it has lighted position lights; or 

(2) moor or move an aircraft at night on a water aerodrome unless the aircraft 

complies with the lighting requirement of the International Regulations for 

Preventing Collisions at Sea; or 

(3) operate an aircraft at night that is required by Subpart F to be equipped 

with an anti-collision light system unless the anti-collision light system is 

operating. 

 

(b) A person must not park or move an aircraft at night on a manoeuvring area of an 

aerodrome that is in use for aircraft operations unless the aircraft— 

(1) is clearly illuminated; or 

(2) has lighted position lights; or 

(3) is in an area that is marked by obstruction lights. 

 

(c) Notwithstanding paragraph (a)(3), a pilot of an aircraft is not required to operate 

the anti-collision light system if the pilot determines that, because of operating 

conditions, it is in the best interest of safety to turn the system off. 

 

Subpart F: Instrument and Equipment Requirements 

 

91.511 Night VFR instruments and equipment 

 

(a) A powered aircraft with an airworthiness certificate operated under VFR by night 

must be equipped in accordance with rule 91.509 and have— 

 

(1) except as provided in paragraph (b), a means of indicating rate of turn and 

slip; and 

(2) position lights; and 

(3) an anti-collision light system; and 

(4) illumination for each required instrument or indicator. 

 

(b) An aircraft equipped with a third attitude instrument indicator that is usable 

through 360° of pitch and roll does not need to be equipped with a means of 

indicating rate of turn. 
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Appendix A Instrument and equipment specifications 

Instrument and equipment required by Subpart F must meet the following 

specifications and requirements: 

 

A.6 Aircraft Lights 

 

(a) An aircraft anti-collision light system must comprise –  

(1) a red rotating beacon; or 

(2) an aviation red or aviation white capacitor discharge light the meets the 

requirements of – 

(i) TSO C96; or 

(ii) the minimum standards of the applicable aircraft design; or 

(iii) another standard acceptable to the Director. 

 

(b) For an aircraft that was first issued with a type certificate before 11 August 1971, 

the anti-collision light system must meet the requirements of FAR Part 23, 25, 27 or 

29 as applicable, except that the colour may be either aviation red or aviation white. 

 

(c) Aircraft position lights must – 

(1) meet the requirements of TSO C30; and 

(2) consist of – 

(i) an unobstructed steady red light projected above and below the 

horizontal plane through an angle from dead ahead to 110 degrees left; 

and 

(ii) an unobstructed steady green light projected above and below the 

horizontal plane through an angle from dead ahead to 110 degrees right; 

and 

(iii) an unobstructed steady white light projected above and below the 

horizontal plane rearward through an angle of 140 degrees equally 

distributed on the left and right sides. 
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United States Federal Aviation Regulations (FAR) 

91.209 Aircraft lights. 

No person may: 

(a) During the period from sunset to sunrise (or, in Alaska, during the period a 

prominent unlighted object cannot be seen from a distance of 3 statute miles or the 

sun is more than 6 degrees below the horizon)— 

(1) Operate an aircraft unless it has lighted position lights; 

(2) Park or move an aircraft in, or in dangerous proximity to, a night flight 

operations area of an airport unless the aircraft— 

(i) Is clearly illuminated; 

(ii) Has lighted position lights; or 

(iii) is in an area that is marked by obstruction lights;  

(3) Anchor an aircraft unless the aircraft— 

(i) Has lighted anchor lights; or 

(ii) Is in an area where anchor lights are not required on vessels; or 

(b) Operate an aircraft that is equipped with an anti-collision light system, unless it 

has lighted anti-collision lights. However, the anti-collision lights need not be lighted 

when the pilot-in-command determines that, because of operating conditions, it 

would be in the interest of safety to turn the lights off. 

US DoT FAA Advisory Circular Date:10/20/22; AC No: 90-48E 

Subject: Pilot's Role in Collision Avoidance  

 

14. The FAA recommends using the following safety equipment to aid in collision 

avoidance:  

• High-intensity anti-collision white strobe lights, visible from all directions.  

• Pulse light (collision avoidance) systems for aircraft landing lights. 

https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-48E.pdf 

 

NTSB reply to query from Commission on legal standing of AC says “FAA Advisory 

Circular means a guidance document issued by the FAA on methods, procedures, or 

facility design; this is not regulatory”. 

 

FAA 90-48D; 6/28/16 

4.5.1 Recommended Safety Equipment. For improved safety and to aid in collision 

avoidance, the following safety equipment is recommended:  

1. High-intensity anti-collision white strobe lights visible from all directions.  

2. Pulse light (collision avoidance) systems for the aircraft landing lights. 

https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-

48D_CHG_1.pdf 

 

https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-48E.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-48D_CHG_1.pdf
https://www.faa.gov/documentLibrary/media/Advisory_Circular/AC_90-48D_CHG_1.pdf
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Australian Civil Aviation Safety Regulation, Part 91, Chapter 26 

26.22 Anti-collision lights 

(1) Subject to subsection (2), an aircraft operating by day or night must be 

fitted with the number of anti-collision lights required by the aircraft type 

design. 

(2) The anti-collision light equipment fitted to an aircraft must comprise: 

(a) at least 1 red beacon light; or 

(b) at least 2 white strobe lights;  

Continues through to item 6… 

 

26.23 Landing lights 

An aircraft operating by night must be fitted with at least 1 landing light. 

 

26.24 Navigation lights 

(1) An aircraft operating by night must be fitted with navigation lights. 

(2) When required to be fitted, navigation lights must be displayed during a 

flight, and when operating on the movement area of an aerodrome. 

(3) Subsection (2) does not apply to an aircraft in an operation to the extent 

that a specific provision of another MOS expressly provides for occasions 

when particular lights need not be displayed. 

 

https://www.legislation.gov.au/F2020L01514/latest/text 

https://www.legislation.gov.au/F2020L01514/latest/text
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Appendix 6 Air speed limitation 
 

Ardmore has the following promulgated speed limit: “Airspeed not to exceed 120 kt or 

minimum safe cruising speed if greater than 120 kt. (AIPNZ NZAR AD 2 - 31.1). 

Ardmore Airport Ltd confirms that this limitation is an Indicated Airspeed (IAS). 

IAS63 is the airspeed shown on the flight deck instrument. An aneroid instrument, the 

airspeed indicator, measures the dynamic pressure of the outside air entering a pitot tube. At 

sea level, and standard atmospheric pressure of 1013.2 mb, and with no wind effect, the 

airspeed indicated is the true speed of the aircraft relative to the surface. 

Calibrated Airspeed (CAS) is IAS corrected for instrument errors and position error (created 

by incorrect pressure at the static port caused by airflow disruption), and so is individual to 

each aircraft. 

True Airspeed (TAS) is CAS corrected for altitude and non-standard temperature. 

Ground speed (G/S) is the speed of an aircraft relative to the surface of the earth. It is the 

vector sum of True Airspeed and the wind velocity. Airspeed data from ADS-B is calculated 

ground speed. 

120 kt IAS at 1,300 ft circuit height = 120*(2% *1.3) = TAS of 123 kt. 

Wind reports were obtained from aircraft flying approach to Auckland aerodrome at the time 

of the occurrence, supplied to the Commission by MetService. The following figures are at 

1,300 ft amsl at a position 7 km northwest of Ardmore: 

 

07:14 UTC 219 / 1664 

07:24  209 / 18   Average 206 / 18 

07:53  200 / 17 

08:46  196 / 19 

 

Above figures are True. Variation at Ardmore is 20° East. Therefore changing True to 

Magnetic, to compare with runway direction, average wind is 186 (M) / 18. 

Runway QDM at Ardmore is 205°, so wind is 19° off (205 – 186), cos of the angle converts it 

into a decimal to calculate the tailwind component of the wind velocity, and cos 19° = 0.95.  

So tailwind component of the wind 186 / 18 when flying downwind would be: 

18 * 0.95 = 17 kt. 

Therefore on the evening of the incident 

 IAS 120 kt = TAS 123 kt = G/S 140 kt.   

 

63 Definitions for IAS, CAS, TAS and G/S are all taken from SKYbrary Aviation Safety website.  
64 First three figures are wind direction, and the next two figures are wind speed in kt 

https://skybrary.aero/about-skybrary
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Appendix 7 Ardmore Airport Safety Alert 



 

 

Kōwhaiwhai - Māori scroll designs 
TAIC commissioned its four kōwhaiwhai, Māori scroll designs, from artist Sandy Rodgers (Ngāti Raukawa, 

Tūwharetoa, 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 mārama’ (i te ara 

haumaru) is ‘a vessel/vehicle in pursuit of understanding’. Waka is a metaphor for the Commission. Mārama 

(from ‘te ao mārama’ – the world of light) is for the separation of Rangitāne (Sky Father) and Papatūānuku 

(Earth Mother) by their son Tāne Māhuta (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 

 
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 Tāne Māhuta 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 Tāne Māhuta in the creation of this Kōwhaiwhai. 

Aviation: Ngā hau e whā - the four winds 
 

 

 

 

To Sandy, ‘Ngā hau e whā’ (the four winds), commonly used in Te Reo Māori 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 Tāwhirimātea (God of wind) in the creation of this Kōwhaiwhai. 

Maritime: Ara wai - waterways 
 

 

 

 

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 Kōwhaiwhai. 

Rail: rerewhenua - flowing across the land 
 

 
 

 

 

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 Papatūānuku (Earth Mother) and Tāne Mahuta (God of man and forests and everything 

that dwells within) in the creation of this Kōwhaiwhai. 

  



 

  

 

 
 

Recent Aviation Occurrence reports published by 

the Transport Accident Investigation Commission 

(most recent at top of list) 
 

AO-2023-010 Kawasaki BK117 B-2, ZK-HHJ, collision with terrain, Mount Pirongia, 19 September 

2023 

AO-2022-005 Boeing 737-484SF, ZK-TLL, Incorrect fuel configuration, Sydney to Auckland, 7 June 

2022 

AO-2023-001 Airbus Helicopters AS350B2 (ZK-IDB) and EC130B4 (ZK-IUP), reported close air 

proximity, Queenstown Aerodrome, 27 December 2022 

AO-2018-009 MD Helicopters 500D, ZK-HOJ, In-flight breakup, near Wānaka Aerodrome, 18 October 

2018 

AO-2022-002 Robinson R22, ZK-HEQ, loss of control inflight, Karamea, West Coast, 2 January 2022 

AO-2021-003 Airbus Helicopters AS350 B3e, ZK-ITD, loss of control in flight, Lammerlaw Range, 40 

km northwest of Dunedin Aerodrome, 16 September 2021 

AO-2020-002 Glider, Schleicher ASK21, ZK-GTG, Impact with Terrain, Mount Tauhara, Taupō, 31 May 

2020 

AO-2022-001 Ultramagic Balloons, N-250, ZK-MET, pilot ejection from basket on landing, Lyndhurst, 

near Methven, 1 January 2022 

AO-2021-001 Kavanagh Balloons E-260, ZK-FBK, hard landing and ejection of occupants, Wakatipu 

Basin, near Arrowtown, 9 July 2021 

AO-2019-007 Air traffic services outage, 30 September 2019 

AO-2019-005 BK-117-C1 ZK-IMK controlled flight into terrain (water), Auckland Islands, 22 April 2019 

AO-2020-003 Eurocopter EC120-B, ZK-HEK, Loss of control in flight and collision with terrain, 

Kekerengu, 50 kilometres northeast of Kaikoura, 15 December 2020 
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