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The Transport Accident Investigation Commission is an independent Crown entity established to 

determine the circumstances and causes of accidents and incidents with a view to avoiding similar 

occurrences in the future.  Accordingly it is inappropriate that reports should be used to assign fault or 

blame or determine liability, since neither the investigation nor the reporting process has been 

undertaken for that purpose. 

 

The Commission may make recommendations to improve transport safety.  The cost of implementing 

any recommendation must always be balanced against its benefits.  Such analysis is a matter for the 

regulator and the industry. 

 

These reports may be reprinted in whole or in part without charge, providing acknowledgement is made 

to the Transport Accident Investigation Commission. 



 

 

 

 

 

 

 

Interim Report 

Aviation inquiry AO-2017-001 

collision with terrain 

Eurocopter AS350-BA, ZK-HKW 

Port Hills, Christchurch  

14 February 2017 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Approved for publication: March 2017 



Transport Accident Investigation Commission 

 

About the Transport Accident Investigation Commission  

The Transport Accident Investigation Commission (Commission) is a standing commission of inquiry and 

an independent Crown entity responsible for inquiring into maritime, aviation and rail accidents and 
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organisations overseas.  The principal purpose of its inquiries is to determine the circumstances and 

causes of occurrences with a view to avoiding similar occurrences in the future.  Its purpose is not to 

ascribe blame to any person or agency or to pursue (or to assist an agency to pursue) criminal, civil or 

regulatory action against a person or agency.  The Commission carries out its purpose by informing 

members of the transport sector and the public, both domestically and internationally, of the lessons 

that can be learnt from transport accidents and incidents.   
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Important notes 

Nature of this report 

This is an interim report.  It is not a draft report prepared for comment but a complete report that the 

Commission believes is necessary or appropriate in the interests of transport safety.  

This interim report presents some of the facts and circumstances established up to this point in the 

Commission’s inquiry, and contains no analysis or final conclusions.  Any extrapolation of the 

information given in this report would be speculation.  

Final report may include different information 

The Commission will publish a final report on the accident after it completes its inquiry.  That report will 

contain an analysis of the facts of the accident, findings and recommendations.  The information 

contained in the Commission’s final report may differ from the information contained in this interim 

report. 

Citations and referencing 

Information derived from interviews during the Commission’s inquiry into the accident is not cited in this 

interim report.  Documents that would normally be accessible to industry participants only and not 

discoverable under the Official Information Act 1982 have been referenced as footnotes only.  Other 

documents referred to during the Commission’s inquiry that are publicly available are cited. 

Photographs, diagrams, pictures 

Unless otherwise specified, photographs, diagrams and pictures included in this interim report are 

provided by, and owned by, the Commission. 

Verbal probability expressions 

The expressions listed in the following table are used in this report to describe the degree of probability 

(or likelihood) that an event happened or a condition existed in support of a hypothesis. 

Terminology 
(adopted from the Intergovernmental 

Panel on Climate Change) 

Likelihood of the 

occurrence/outcome 

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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Abbreviations 

BEA   Bureau d’Enquêtes et d’Analyses pour la sécurité de l’aviation civile (France) 

Commission  Transport Accident Investigation Commission 

 

Glossary 

dipping point  a location for filling a bucket, usually a pond or other water storage area 

monsoon bucket a large bucket slung beneath a helicopter for dropping water on a fire or other 

target  
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Data summary 

Aircraft particulars 

Aircraft registration: ZK-HKW 

Type and serial number: Eurocopter1 AS350-BA, 1360 

Number and type of engines: one Honeywell LTS 101-600A-3A turbo-shaft  

Year of manufacture: 

Operator 

1980 

Way To Go Heliservices 

Type of flight: firefighting 

Persons on board: one 

Pilot’s licence: commercial pilot licence (helicopter) 

Pilot’s age: 38 

Pilot’s total flying experience: 2,350 hours (approximately) 

  

Date and time 

 

14 February 2017, 14202  

Location 

 

Port Hills, Christchurch  

latitude: 43° 36.4´ south 

longitude: 172° 39.5´ east 

Injuries 

 

one fatal 

Damage 

 

helicopter destroyed 

                                                        
1 Since 2014 known as Airbus Helicopters. 
2 Times in this report are New Zealand Daylight Time (co-ordinated universal time + 13 hours) and expressed 

in the 24-hour format.  
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1. Executive summary 

1.1 On the afternoon of 13 February 2017, wildfires broke out on the Port Hills between Lyttelton 

Harbour and the south-eastern suburbs of Christchurch.  A major effort began early the 

following day to control the fires, using large ground parties assisted by up to 12 helicopters 

and two aeroplanes.  In the early afternoon one of the helicopters, a Eurocopter AS350 

‘Squirrel’ registered ZK-HKW, crashed while the pilot was returning to the dipping pond to refill 

the firefighting monsoon bucket.  The pilot was killed and the helicopter was destroyed. 

1.2 Evidence showed that the monsoon bucket suspension cables struck the tail rotor, damaging 

the tail rotor and causing the loss of the entire vertical stabiliser from the tail boom.  After the 

loss of the vertical stabiliser, the helicopter rolled to the right and descended until it struck the 

ground.  

1.3 Underslung loads flying back into the tail rotor is a known risk to helicopter sling operations.  

There is advice available to help pilots and operators to prevent this type of accident. 

1.4 On 26 April 2017 a recommendation was made to the Director of Civil Aviation that he use this 

interim report, the attached service letter from Eurocopter (Service Letter No. 1727-25-05) and 

any other pertinent material to remind the aviation industry of the lessons learned from 

accidents involving sling loads, in particular with monsoon buckets during firefighting 

operations. 
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2. Conduct of the inquiry 

2.1. At about 1525 on Tuesday 14 February 2017, the Transport Accident Investigation 

Commission (Commission) contacted the New Zealand Police in Christchurch, which 

confirmed media reports of a helicopter accident on the Port Hills.  A Commission investigator 

arrived at the accident site at 1630 and made an initial assessment of the site.  The 

Commission subsequently opened an inquiry under section 13(1) of the Transport Accident 

Investigation Commission Act 1990 and appointed an investigator in charge.  

2.2. On 15 February 2015 two additional investigators arrived in Christchurch and a site 

examination was completed.  The wreckage was removed from the site on 16 February and 

transported to a secure location and then to the Commission’s technical facility in Wellington.   

2.3. On 16 February 2017 the Bureau d’Enquêtes et d’Analyses pour la sécurité de l’aviation civile 

(BEA) appointed one of its investigators to be the Accredited Representative for France, the 

State of Manufacture of the helicopter, in accordance with Annex 13 to the Convention on 

International Civil Aviation.  The BEA appointed Airbus Helicopters as its technical adviser.   

2.4. The National Transportation Safety Board of the United States, the State of Manufacture of the 

engine, did not appoint an Accredited Representative, but did offer technical support. 

2.5. On 17 February 2017 the investigation team commenced witness interviews and began to 

gather relevant information. 

2.6. On 29 March 2017 the Commission approved this interim report for publication. 
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3. Factual information 

The circumstances of the accident 

3.1. On the afternoon of 13 February 2017, wildfires broke out on the Port Hills between Lyttelton 

Harbour and the south-eastern suburbs of Christchurch.  That evening the fire authority used 

helicopters to survey the extent of the fires and for the evacuation of some people.  One of the 

helicopters was a Eurocopter AS350-BA, registered ZK-HKW (the helicopter).  The pilot of this 

helicopter flew back to his base at Rangiora Aerodrome at about dusk. 

3.2. At about 0540 on 14 February 2017, the pilot departed from Rangiora to re-join the 

firefighting operation, which now involved more helicopters and, occasionally, two aeroplanes.  

The Air Attack Supervisor (supervisor) briefed the pilots on the situation and the planned 

operations for that day, the expected weather, the known hazards and general procedures.  

The supervisor was an experienced park ranger who was familiar with the area and had 

extensive experience in fighting wildfires and in controlling firefighting aircraft.  The supervisor 

oversaw the aviation effort from another helicopter flown by a pilot who was experienced in 

helicopter firefighting and able to advise the supervisor on helicopter matters. 

3.3. The supervisor allotted separate sectors of the fire to two groups of helicopters and appointed 

a lead pilot for each group, largely based on the pilot’s firefighting experience.  The pilot of the 

helicopter that crashed was a designated lead pilot for the Marleys Hill fire sector.  The 

supervisor gave further instructions to the lead pilots, who then each briefed the other pilots in 

their group on the agreed circuit pattern and radio procedures for their sector.3  The circuits 

flown between the allocated dipping points4 and drop points provided separation between the 

groups, but each pilot was responsible for the safe operation of their aircraft and for their 

separation from other aircraft.   

3.4. During the morning the pilot’s group of three helicopters operated at several locations on the 

Port Hills.  After the lunch break the group was directed to drop on fires near the Sign of the 

Kiwi, a café at the junction of Summit Road and Dyers Pass Road.  The dipping point was a 

pond adjacent to Summit Road about two kilometres north-east of the fires.  The pilots flew a 

left-hand pattern between the dipping point and the fire, around the Sugarloaf5 (see Figure 1).  

The circuit visibility was clear of smoke, except above the fire.  The time taken by the pilots to 

complete one circuit, dipping, dropping and returning to the dipping pond, was between three 

and four minutes. 

                                                        
3 Each group was assigned its own radio frequency for position reporting and chatter.  Pilots also monitored 

the supervisor’s Fire Control frequency for instructions. 
4 A dipping point is a location for filling a bucket, usually a pond or other water storage area. 
5 A prominent hill with a television transmitter tower on the summit.   
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Figure 1 

Location map 

 

3.5. At about 1405 an abbreviated Mayday6 call was heard by several pilots, but it was not clear on 

which radio frequency the call was made.  The supervisor asked for a roll call of all the aircraft 

involved, to which the pilot did not respond.  After a brief search, another pilot in the group 

found the helicopter wreckage on a steep slope near the head of a gully east of the Sugarloaf.  

The pilot had died in the crash. 

3.6. The supervisor instructed all helicopters to return to the staging area and shut down.  

Firefighting flights did not resume until the pilots had been debriefed and had a mandatory 

rest, and each pilot had decided whether they would continue with the firefighting operation.  

Wreckage examination  

3.7. The helicopter had struck a steep, tussock-covered slope.  Main rotor strikes on the slope 

indicated that the helicopter had very likely been in a steep bank7 to the right when it struck 

the ground.  The helicopter had tumbled further down the slope and come to rest inverted.  

The damage to the fuselage from the initial ground strike was predominantly to the front right 

section of the cabin. 

3.8. The body of the pilot was found outside the fuselage.  

3.9. The main rotor damage was consistent with the rotor having been driven by the engine at 

impact.  The main rotor, the transmission and the engine had separated from the fuselage.  

The tail rotor assembly, including the gearbox, had separated from the tail boom after the 

helicopter struck the ground. 

                                                        
6 A Mayday call is a distress message indicating a condition of being threatened by serious and/or imminent 

danger and of requiring immediate assistance. 
7 Bank angle is the angle between the vertical axis of an aircraft and the horizon during a turn. 
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3.10. The damage to the tail rotor blades was consistent with their having struck the wire 

suspension cables of the monsoon bucket8 where the cables were joined to the lifting strop.  

There was corresponding damage on the cable cluster (see Figures 2 and 3).  The bucket and 

the strop remained attached to the helicopter’s fixed hook. 

 

Figure 2 

Damage to the monsoon bucket cables 

 

                                                        
8 A monsoon bucket is a large bucket slung beneath a helicopter for dropping water on a fire or other target. 
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Figure 3  

Damage to the tail rotor blade leading edge 

 

3.11. The vertical stabiliser had separated from the tail boom and was found approximately 300 

metres before the main wreckage. 

3.12. The fuel tank remained intact and appeared to be approximately a quarter full.  There was no 

leaking fuel at the site and no fire. 

3.13. All major components of the helicopter were accounted for (see Figure 4). 

 

Figure 4  
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Recorded data 

3.14. A digital video camera that had been mounted under the forward fuselage, pointing down and 

aft toward the monsoon bucket, recorded the entire flight.  The video showed that the bucket 

had flown up towards the tail while the helicopter was returning to the dipping pond. 

3.15. The video also showed that the bucket had not contacted the ground prior to the tail rotor 

strike.  After the vertical stabiliser detached, the helicopter had entered a gradual descending 

right roll until it struck the ground. 

The helicopter 

3.16. ZK-HKW was a Eurocopter AS350-BA helicopter, serial number 1360, manufactured in France 

in 1980.  It was powered by one Honeywell LTS101-600A-3A engine.  The helicopter had flown 

a total of 9,127 hours. 

3.17. An annual review of airworthiness had been completed on 1 February 2017.  The most recent 

scheduled maintenance had been a combined 150-hour/annual airframe inspection carried 

out on 8 February 2017. 

3.18. The pilot flew from the right seat.  To assist pilots when they were carrying out underslung 

work, such as firefighting, the pilot’s seat base had been modified so that it could be moved to 

the right.  There was a window in the floor outboard of the seat that could be uncovered so 

that the pilot could look down at the underslung load.  In addition, the collective lever was 

fitted with an extension.  Both of the right doors had been removed, but the left doors 

remained fitted and closed.    

3.19. The monsoon bucket was a collapsible type with a capacity of 1,000 litres.  The water drop 

valve was pneumatically actuated, and electrically commanded by a button on the cyclic stick. 

It was attached to a strop of approximately six metres in length, making a total length for the 

underslung load of approximately 10 metres.   

3.20. The helicopter had a bleed-air take-off from the engine, which provided the motive power for 

the monsoon bucket drop valve. A detachable flexible hose connected the helicopter to the 

monsoon bucket pneumatic selector valve assembly. 

The pilot 

3.21. The pilot had started training to fly helicopters in August 1998 and gained his commercial 

helicopter pilot licence in 2002.  His total helicopter flying experience was about 2,350 hours, 

of which approximately 500 hours were on the AS350 helicopter type. 

3.22. In January 2008 he had joined Way To Go Heliservices (the operator) as a contract pilot and 

ground crew member, but he had left in August 2009.  He had returned in January 2013 as a 

full-time pilot.  

3.23. In March 2013 the pilot had begun his training in firefighting with a monsoon bucket.  He had 

accrued about 80 hours of firefighting experience. 

3.24. He held a valid class 1 medical certificate with no restrictions, and was reported to be healthy 

and in good spirits on the day of the accident.  

The operator 

3.25. The operator was certificated under Civil Aviation Rules Part 119 to conduct commercial and 

charter operations, and had been performing this work in the Canterbury region since 2009.  It 

operated three types of helicopter.  
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Firefighting operations 

3.26. Firefighting air operations are covered by Civil Aviation Rules Part 91, General Operating and 

Flight Rules, and Part 133 External Load Operations.  The integration of the air operation with 

the overall firefighting effort is covered by a New Zealand Standard; National Rural Fire 

Authority: Standard for Use of Aircraft at Wildfires, which was issued in August 2015. 

Historical data and safety lessons  

3.27. Eurocopter’s accident database had numerous instances of underslung load lines contacting 

tail rotors, with a variety of causes.  Some of these accidents had occurred while the 

helicopters were employed in firefighting roles.  In 2006 the manufacturer had issued Service 

Letter No. 1727-25-05 (see Appendix 1) to inform pilots of the lessons learned from an 

analysis of these accidents.  

3.28. The circumstances that have been established so far during the investigation of this accident 

indicate that the advice in the appended Eurocopter service letter might have relevance to this 

accident.  The Commission is recommending that the Civil Aviation Authority use this interim 

report, the service letter from Eurocopter and any other pertinent material to remind the 

aviation industry of the lessons learned from accidents involving sling loads, in particular the 

use of monsoon buckets during firefighting operations. 
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4. Further lines of inquiry 

4.1. The current and future lines of inquiry include, but are not limited to, the following topics: 

 further examination of the wreckage, including the engine and the bucket assembly 

 the procedures for the conduct and control of aerial firefighting operations, including the 

management of pilot fatigue 

 the regulatory oversight of the operator and firefighting operations 

 the operating procedures and limitations for monsoon buckets 

 the pilot’s training and employment history, particularly in firefighting operations 

 the pilot’s medical fitness to fly 

 the meteorological conditions around the time of the accident 

 witness interviews 

 the collection and analysis of recorded data to determine the flight path 

 a review of similar occurrences 

 the nature of the flight path. 

4.2. The Commission’s inquiry will involve the manufacturers of the helicopter and its engine, and 

any other relevant experts as required. 
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5. Safety recommendation 

5.1. On 26 April 2017 a recommendation was made to the Director of Civil Aviation that, as a 

matter of urgency, he use this interim report, the service letter from Eurocopter (Service Letter 

No. 1727-25-05) and any other pertinent material to remind the aviation industry of the 

lessons learned from accidents involving sling loads, in particular the use of monsoon buckets 

during firefighting operations. (015/17) 

On 2 May 2017, Civil Aviation Authority replied: 

Thank you for the opportunity to comment on the recommendation.  The Director 

accepts the recommendation and will implement it as soon as practicable. In doing 

so, the CAA have a number of options available for alerting the aviation industry 

concerned. These options will be considered as to the preferred action response in 

due course.    
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Appendix: Eurocopter Service Letter No. 1727-25-05 
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