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STATEMENT OF EVIDENCE OF KEVIN JAMES BETHWAITE 

INTRODUCTION 

1 My full name is Kevin James Bethwaite. 

2 I am a Senior Air Traffic Controller based at the Technology Park, 
Christchurch.  I am employed by Airways Corporation of New 
Zealand (Airways). 

3 My current role is Performance Based Navigation – Architect. 

4 My work experience totals 48 years in the aviation (Air Traffic 
control) industry.  Prior to working for Airways, I was employed by 
the Ministry of Transport.  The Ministry of Transport managed the 
air traffic services before it was privatised in April 1987, with the 
establishment of Airways. 

5 My experience covers all areas of air traffic control (ATC).  This 
includes: 

5.1 Aerodrome Controller; 

5.2 Area Controller (both Radar & Procedural); 

5.3 Approach Controller (both Radar and Procedural); 

5.4 Training Specialist; 

5.5 Standards Specialist; 

5.6 System Designer; 

5.7 Procedure Specification; and 

5.8 Christchurch Approach Sector Team Leader 

6 I have been asked to provide evidence to the Hearings Panel in 
relation to the Chapter 6: General Rules and Procedures proposal of 
the Christchurch Replacement District Plan (pRDP) concerning the 
flight tracks currently flown at Christchurch International Airport 
(CIA), and those to be flown at CIA in the future.  I am authorised 
by my employer to give this evidence. 

2348 CIAL - Bethwaite
Page 2 of 28



  2

 

 

100150346/2542310.7 

7 I have previously given evidence for CIAL in the Environment Court 
in 2007 involving the then newly-revised operational noise 
contours.1  

8 I also subsequently participated in the Expert Panel conferencing 
that led to the production of the revised operational noise contours 
which were subsequently included in the RPS and which form the 
basis of CIAL’s case at this hearing. 

9 I confirm that I have read the Expert Witness Code of Conduct set 
out in the Environment Court’s Practice Note 2014. I have complied 
with the Code of Conduct in preparing this evidence and I agree to 
comply with it while giving oral evidence before the Hearings Panel. 
Except where I state that I am relying on the evidence of another 
person, this written evidence is within my area of expertise. I have 
not omitted to consider material facts known to me that might alter 
or detract from the opinions expressed in this evidence.  

10 I confirm I have also read the Order in Council and Minister’s 
statement of expectations relating to this hearing. 

SCOPE OF EVIDENCE 

11 In 2007 I gave evidence in the Environment Court about the flight 
paths and air traffic control at CIA.  This evidence was given to 
inform the Court about the basis and modelling inputs for the 
revised airport operational noise contours.  Flight paths and altitude 
of aircraft have a direct impact on operational noise.   

12 I have been asked to revisit that 2007 evidence to consider whether 
there have been any major changes in how flight tracks will look at 
capacity at CIA that might indicate that a remodelling of the 
operational noise contour needs to occur.  

13 The procedures that Airways has developed for airspace 
management and flight tracks at CIA apart from the minor 
difference noted below have not changed since 2007 when that 
evidence was presented. Noting; we have recently implemented a 
new approach for use on runway 29. Previously all aircraft flew this 
arrival visually. The new approach allows them to fly the approach 
as an instrument approach. The actual ground tracking however of 
the new instrument approach is almost identical to the track 
diagram provided on page 18 of the Expert Panel report and I do 
not consider this new approach to be of material significance to the 
noise contours. 

                                            
1  In respect of appeals against the proposed Selwyn District Plan - Foster & Ors v 
Selwyn District Council, NZ Environment Court, 21 September 2007.  
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14 My evidence covers the following topics: 

14.1 A brief description of Airways and the services it provides at 
CIA; and 

14.2 An explanation of ‘updates’ to my 2007 Environment Court 
evidence. 

AIRWAYS CORPORATION OF NEW ZEALAND LIMITED 

15 Airways is New Zealand’s air navigation service provider.  Our staff 
of 780 deliver air navigation and air traffic management consultancy 
and training services throughout New Zealand and in over 65 
countries.  

16 Airways provides services to domestic and international air traffic 
within the two Flight Information Regions (FIRs) controlled by New 
Zealand. This area covers 30 million square kilometres – one of the 
largest areas of airspace in the world. 

17 We continue to implement new technology designed to improve our 
service to customers and align the New Zealand aviation industry 
with international standards and best practice. Within New Zealand, 
we operate aerodrome control services or flight information services 
at 19 locations throughout the country. 

18 The critical elements of Airways’ focus in airspace management and 
the design of the procedures are: 

18.1 safety (being the priority); 

18.2 sustainability (and environmentally friendly outcomes);  

18.3 the ability of an Airport to use its runway to capacity; 

18.4 the ability for use by a wide range of customers (i.e. not only 
the most sophisticated); 

18.5 the ability to manage them in the event of adverse weather 
with the minimum disruption to the other goals. 

19 Airways provide an Aerodrome Control service and Approach Radar 
Control service to arriving and departing aircraft at CIA. The critical 
objective of air traffic control is to provide for the safe, orderly and 
efficient movement of aircraft. 

20 Airways’ tracks are established in thorough consultation with the 
relevantly affected parties (such as the airlines, CAA, Airport 
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Companies and International organisations), with a focus on the 
safest and most environmentally appropriate outcome. 

21 It is Airways’ role to ensure that the navigational procedures to be 
used at any Airport in New Zealand have accounted for all the 
necessary implications in establishing a “fair”, sustainable and safe 
airspace management system for CIA, and New Zealand generally. 

UPDATE OF 2007 EVIDENCE – FLIGHT PATHS AND AIR 
TRAFFIC MANAGEMENT AT CIA 

22 In 2007 I gave evidence in the Environment Court about the flight 
paths and air traffic control at CIA.  This evidence was given to 
inform the Court about the basis and modelling inputs for the 
revised airport operational noise contours which were being 
proposed at that time.  Flight paths and altitude of aircraft have a 
direct impact on operational noise.   

23 A copy of that previous evidence is attached to this brief of 
evidence.  

24 At the Foster hearing, the expert witnesses were directed by the 
Court to participate in conferencing during the hearing, during which 
the 2007 ‘Expert Panel’ revised operational noise contours were 
agreed on.  I participated directly in this conferencing.  The Expert 
Panel report is attached to Mr Day’s evidence.   

25 The Integrated Noise Model (INM) program involves a number of 
forecasts or projections including projected flight tracks and 
navigational procedures.  

26 The tracks provided to CIA by Airways in 2007 and input into the 
model to produce the expert panel revised operational contours 
show the STAR procedures we believed would be applicable to a 
projected ATM when CIA is operating at capacity. There have been 
no major changes to flight tracks used in Air Traffic Management at 
CIA between 2007 and now that indicate a remodelling of the 
operational noise contours is warranted at this time. The Expert 
Panel recommended a review of the noise contours occurs once 
every 10 years and I believe this recommendation is sound.  

27 At the next 10 yearly review we may be able to submit arrival flight 
tracks used at times outside maximum or near maximum runway 
use where a greater number of aircraft join the last straight in 
portion of the approach as close as 4 NM from the runway threshold. 
We may also be in a position to submit a change to the departure 
process whereby turbo prop aircraft do not make turns towards the 
city until they pass 2000ft on climb.  
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28 All changes to flight tracks need to be consulted on and agreed with 
the parties set out in paragraph 20 above.  The potential changes I 
refer to above have not yet been through those processes. 

CONCLUSIONS 

29 From a flight track perspective I do not believe there is any case to 
change the tracks previously assumed for input into the INM model 
for indicating the noise that will be produced. 

30 The normal 10 yearly review should be conducted in due course. 

 

Dated:      17 February 2016 

 

Kevin James Bethwaite 
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BRIEF OF EVIDENCE OF KEVIN JAMES BETHWAITE 

This evidence relates to the following proceedings: 

Topic:  Airport Noise – policies 

1. Canterbury Regional Council v Selwyn District Council 

 Court Ref:  ENV C 250 G(i) / 04 

2. ChCh International Airport Ltd v Selwyn District Council 

 Court Ref:  ENV C 260 B(i) / 04 

3. Nimbus Consultants Ltd v Selwyn District Council 

 Court Ref:  ENV C 308 B / 04  

Topic:  Township Growth – Rolleston (policies) 

4. Canterbury Regional Council v Selwyn District Council 

 Court Ref: ENV C 281 B /04 

Topic:  Airport Noise 

5. ChCh International Airport Ltd v Selwyn District Council 

 Court Ref: RMA 467 B / 01 

6. Christchurch International Airport Ltd v Selwyn District Council 

 Court Ref: ENV C 260 B(ii) / 04 

7. DJ & AP Foster v Selwyn District Council 

 Court Ref:  ENV C 281A / 04 

8. Nimbus Consultants Ltd v Selwyn District Council 

 Court Ref: ENV C 308 A / 04 

Topic:  Rezoning – Rolleston (Airport noise) 

9. Canterbury Regional Council v Selwyn District Council 

 Court Ref:  ENV C 250 G(ii) / 04 

10. ChCh International Airport Ltd v Selwyn District Council 

 Court Ref:  ENV C 260 A / 04 

11. Canterbury Regional Council v Selwyn District Council 

 Court Ref: ENV C 281 C / 04 

12. Nimbus Consultants Ltd v Selwyn District Council 

 Court Ref: ENV C 308 C / 04 
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BRIEF OF EVIDENCE KEVIN JAMES BETHWAITE 

Introduction 

1 My name is Kevin James Bethwaite.  I am a Senior Air Traffic 

Controller based at the Technology Park, Christchurch.  I am 

employed by Airways Corporation of New Zealand (Airways). 

2 My current role is Design Team Co-ordinator of the RNP (Required 

Navigation Performance) system of airspace management for New 

Zealand. 

3 My work experience totals 39 years in the aviation (Air Traffic 

control) industry.  Prior to working for Airways, I was employed by 

the Ministry of Transport.  The Ministry of Transport managed the 

air traffic services before it was privatised in April 1987, with the 

establishment of Airways. 

4 My experience covers all areas of air traffic control (ATC).  This 

includes: 

 Aerodrome Controller; 

 Area Controller (both Radar & Procedural); 

 Approach Controller (both Radar and Procedural); 

 Training Specialist; 

 Standards Specialist; 

 System Designer; 

 Procedure Specification; 

 Christchurch Approach Sector Team Leader 

5 I have been asked to provide evidence to the Court concerning the 

flight tracks currently flown at CIA, and those to be flown at CIA in 

the future.  In that respect I am providing expert evidence and for 

that purpose I confirm that I have read the Environment Court 

Practice Notice Code of Conduct for Expert Witnesses, and I have 

prepared my evidence accordingly. 

My Evidence 

6 My evidence will cover the following topics: 

 a brief description of Airways and the services it provides at 

CIA; 

 the system of airspace management that has historically been 

engaged at CIA and New Zealand; 
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 the system of airspace management that is currently being 

introduced and that is intended to be required at CIA, and 

New Zealand, in the future; 

 a description of RNP and the flight tracks that will be used at 

CIA; 

 the development of the RNP airspace management system; 

 a brief discussion of the issue with the alternative tracks which 

have previously been proposed by Mestre Greve Associates 

(MGA) in the modelling of the CIA noise contours in 2007. 

Airways Corporation of New Zealand Limited 

7 Airways is a State Owned Enterprise and provides air navigation 

services, including air traffic control, at CIA as well as within the rest 

of New Zealand.  Airways is the only certificated Air Traffic Control 

provider operating in New Zealand, through Civil Aviation Rules 

(rule Part 172). 

8 The Civil Aviation Authority (CAA) regulates and audits Airways to 

ensure it provides services in accordance with CAA rules which are 

largely derived from those of the International Civil Aviation 

Organisation (ICAO). 

9 Airways employs approximately 680 full-time staff, the vast majority 

of which work in Christchurch.   

Christchurch International Airport  (CIA) 

10 Airways provide an Aerodrome Control service and Approach Radar 

Control service to arriving and departing aircraft at CIA. The critical 

objective of air traffic control is to provide for the safe, orderly and 

efficient movement of aircraft. 

11 There are three runways at Christchurch, the main runway 

designated 02/20 is 3287 metres long, the crossing runway 

designated 11/29 is 1741 metres long and the grass runway 02/20 

is 515 metres long.  Currently, Air Traffic Control determines which 

of the runways is designated the "runway in use" - this normally 

allows aircraft to land into wind but does not preclude the use of 

other runways. 

12 The main runway is used by all aircraft types; the crossing runway 

is used, generally speaking, whenever north-westerly wind 

conditions necessitate its use. The crossing runway is only used by 
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aircraft types up to and including B767 size, unless exceptional 

circumstances exist. Even in north-westerly wind conditions larger 

aircraft, eg B747, will use the main runway because of their ability 

to handle greater cross-winds and the need to have the extra 

runway length due to their weight. The grass runway is used only by 

light (small) aircraft. 

13 In order for CIAL to gain the maximum capacity from the present 

configuration of the runways, CIAL has advised Airways it intends to 

adopt an alternative operating mode during peak busy periods, by 

using both sealed runways concurrently.  This is referred to as 

Simops (Simultaneous Operations).   

Airways approach to Airspace Management 

14 Separation standards (i.e. the minimum distance aircraft are 

required to be between each other, themselves and terrain, 

themselves and volumes of airspace where other activities occur) 

varies dependant on day or night operation, weather, aircraft type, 

activity type and more, however, these separations are set as 

international standards by ICAO (International Civil Aviation 

Organisation) which is based in Montreal, Canada and Airways 

operating to NZ CAA rules comply with the international standards. 

15 Application of these standards is tasked to Airways and Airways is 

the only ATSP (Air Traffic Service Provider) in New Zealand.  All 

aircraft flying in controlled airspace in New Zealand must follow the 

clearances and instructions issued by Airways. 

16 Airways have proved themselves to be world leaders in air traffic 

management and services. 

17 In 2003, Airways was voted the best ANS provider in the world for 

value for money and quality of service, by IATA (International 

Aviation Transport Association) representing 280 of the world’s 

airlines.  

18 Airways handle: 

 one million plus aircraft movements annually; 

 58,000 oceanic movements annually; 

 44 peak hour aerodrome movements; 

 2 flight information regions (37m sq km); 
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 2 area control centres; 

 6 international airports; 

 16 control towers; 

 681 staff. 

The critical elements of Airways’ focus in airspace management and 

the design of the procedures are: 

 Safety (being the priority); 

 sustainability (and environmentally friendly outcomes);  

 the ability of an Airport to use its runway to capacity; 

 the ability for use by a wide range of customers (i.e. not only 

the most sophisticated); 

 the ability to manage them in the event of adverse weather 

with the minimum disruption to the other goals. 

19 Airways’ tracks are established in thorough consultation with the 

relevantly affected parties (such as the airlines, CAA and 

International organisations), with a focus on the safest and most 

environmentally appropriate outcome. 

20 It is Airways’ role to ensure that the navigational procedures to be 

used at any Airport in New Zealand have accounted for all the 

necessary implications in establishing a “fair”, sustainable and safe 

airspace management system for CIA, and New Zealand generally. 

21 As the Design Co-ordinator for airspace management for all of New 

Zealand, I describe my role as “future proofing” New Zealand’s 

airspace management system.  This requires a balance between 

simplifying procedures (so that all customers can fly them) and 

making use of the current and future aircraft capability while 

providing a consistent and predictable outcome (as the key 

components to my work). IATA strongly advocate standardisation 

and rationalisation of aviation procedures.  

22 Airways is particularly concerned about proposals for deviation from 

Airways’ procedures/flight tracks, without proper consideration of 
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the relevant information or implications, or the authority to 

implement those changes. 

23 In considering land use implications, Airways is concerned with 

maintaining the sustainable and uncurfewed use of CIA while 

ensuring safety.  Airways does not design its flight tracks in order to 

make way for residential land use in a particular city.  That would be 

contrary to the basic approach/focus of Airways, as well as 

undermining the design of a cohesive approach for all of New 

Zealand, and the RNP system which I will discuss in detail further on 

in my evidence. 

24 I have observed only limited circumstances worldwide where flight 

tracks have given way to land use issues.  For example, in 

Washington DC, there have been alterations to the flight tracks 

around the Pentagon and the White House for reasons of National 

security.  Another example is Sydney Airport where the Federal 

Government has required  Sydney Airport to use different runways  

at different times of the day to effectively “share” the noise 

experienced by residents nearby. The tracks however do still use a 

straight in final from 12 NM and beyond.  The technique of forcing 

aircraft to land with less than optimum head wind at Sydney to 

accommodate a political objective is not well accepted by many 

pilots. 

25 Airways is simply concerned about establishing the safest flight 

tracks (in addition to the goals already mentioned). 

26 In particular, Airways seeks to maintain consistency in the 

procedures it uses at various Airports all around New Zealand for 

both pilots and ATC’s.  Therefore, Airways is concerned about any 

system established at Christchurch that is not consistent with the 

system to be used at Auckland or Wellington Airports. 

27 However, Airways does to a certain extent provide for “noise 

buffers” over cities.  For example, Airways’ “neighbourhood friendly 

practices” as contained in the Airways Corporation Controller’s 

Handbook of Operating Procedures states Airways’ aims is to keep 

particular jet aircraft at a higher level so that less noise is 

experienced on the ground.  This is an aim, not a rule, and currently 

the level aircraft fly at is decided on a case by case basis, depending 

on the individual Air Traffic Controller managing the airspace at the 

time.  In practice, very few aircraft are required to descent lower 

than prescribed. 
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The Conventional System of Airspace Management 

28 All around the world airspace managers are focusing on abandoning 

the conventional system of airspace management and moving 

towards a performance based system (i.e. RNP). 

29 This is because the current conventional system of airspace 

management is thought to be unsustainable in the long term. 

30 As a runway gets busier and reaches its capacity, there will in turn 

be a significant increase in Radio Telephone Communications (RT’s).  

This raises a serious safety issue for an airport (in addition to 

delays).  

31 To explain, RT is communication between pilots and the controller. 

The ATC gives instructions to a pilot and the pilot must accurately 

hear and repeat the instructions back to the ATC. The ATC then 

confirms the communications. This is referred to as “read-

back/hear-back”. Read-back/hear-back miscommunication is a 

significant major cause of incidents in airspace management.  

32 This is due to the susceptibility for miscommunication during read-

back/hear-back. While an airport is not busy it is possible for the 

pilots/ATC’s to read and repeat slowly and ensure instructions are 

fully understood. However as an airport gets busier the number of 

RT communications increases and the time between them gets less 

to the point where there may be no time for read-back. Therefore, 

such incidents will pose an even more serious risk to airspace safety 

as an airport gets busier. This is one of Airway’s major incentives to 

enable increased traffic capacity without increasing RT. 

33 It is Airways’ role to prepare for the predicted increase in traffic 

numbers and design a system to cater for that increase while 

ensuring a safe and environmentally friendly system. 

34 Therefore, the conventional system of airspace management is 

currently being phased out.  The conventional system consists of a 

blend of ground-aid based radio navigation aids (VOR’s and NDB’s) 

beacons which aircraft fly to or from, supplemented by 

information/directions from an air traffic controller who is in front of 

a radar screen (surveillance) watching the target aircraft.   

35 This conventional system is costly and archaic.  ATC/ground based 

systems are tactical systems with a high degree of tactical control.  

There are frequently short notice changes to flight paths (which 
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would also increase exponentially as the traffic at an airport 

increases). 

36 A significant issue with this system is that prior to take-off a pilot 

does not know precisely what path he/she will be flying .  It also 

means prior to arrival the pilot does not know what path he/she will 

fly until they are further down the flight path.  To a large degree the 

general direction of flight could be anticipated by the pilot, however, 

they can never be sure.  In today’s management as traffic levels 

increase this variance from expected flight path normally increases.  

This decision is made by the ATC once the aircraft is on their 

frequency. In addition this can be subject to more change at short 

notice. 

Performance Based System - RNP 

37 Airways’ aim is to now provide predictability and consistency for 

both ATC’s and the pilot.  With RNP, both the pilot and the controller 

will know prior to takeoff what track and profile the aircraft will 

follow for the entire flight from take-off to landing.  RNP creates a 

“railway in the sky”, it is essentially a sophisticated flight navigation 

computer system, where the aircraft computer is loaded with the 

detailed flight plan and the controller clears the aircraft for “blocks” 

of flight.  The pilot executes/activates the aircraft navigation 

computer to the various segments and the navigation computer 

controls the aircraft flight along the prescribed track.  Both pilot and 

ATC perform more of a monitoring of the system role than current 

practice.  They are however very essential when unusual 

circumstances occur and manual flying is required, e.g. to fly around 

turbulence or a thunder storm or in an emergency.  In these 

conditions both pilot and ATC revert to operate much as they do 

now. 

38 A performance based system uses the available technology to 

minimise the role of the ground controller and ground aids and 

maximise on board computers and navigation satellite systems.  

39 RNP is a shift to a strategic system, a very tight system/procedure 

providing certainty of track, profile and speed.  This allows for a 

more safe and efficient use of airspace, as well as a reduced 

environmental impact, because the tracks have been designed to 

ensure minimum fuel burn as measured over all flights, take-offs 

and landings, jets and turbo props, large and small. 

40 Airways design allows all arriving aircraft to approach the airport 

with power settings on idle thrust (sometimes referred to as a 
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“glide” approach or a continuous descent approach).  Jet departure 

are provided with tracks which ensure continuous climb.  Both these 

features enable aircraft to burn the minimum fuel and therefore 

create the smallest possible environmental impact. 

41 RNP is also a time-based air traffic control system.  Aircraft have to 

by-pass, overfly or arrive at certain reporting points (or way points) 

at required times.  It is likely that this aspect of RNP will be the 

most difficult for aircraft to achieve and Airways have designed their 

New Zealand wide system with this factored in. 

42 Management to this degree requires aircraft to follow tracks and 

procedures to an exact standard.  For example, the time of takeoff 

of an aircraft will be calculated precisely in relation to the landing 

slots and positions of other aircraft, to allow for takeoff and landing 

at destination of all the aircraft under a specific system.  

The RNP philosophy of ATM 

43 This system is safer and more efficient because it allows RT’s to 

decrease. 

44 Pilots prefer a procedure such as the RNP, where their complete 

flight is “visible” to them well in advance. 

45 It provides consistency and predictability for both pilot and ATC. 

46 It enables aircraft to be operated using minimum fuel burn, and so 

reducing emissions. 

47 It enables the shortest point to point flight track possible while 

maintaining appropriate separation between aircraft, terrain and 

other activities. 
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48 The strategic vision of air traffic management in New Zealand sets 

out the way RNP will be used to achieve our goals in domestic 

airspace.  This is attached to my evidence as Appendix A.  The 

“vision” is set out on page 1 and is best summarised in the following 

quotation: 

“When we look to the future of ATM, Airways New Zealand 
anticipates an environment where an aircraft’s profile will be 
managed from departure gate to arrival gate”. 

49 The Strategy Vision document is the published result of the NZ 

Domestic RNP project team.  Members include: 

 ANZ Jet; 

 Qantas; 

 RNZAF; 

 Air Nelson; 

 Mt Cook Airline; 

 Eagle Airlines; 

 Civil Aviation Authority (of NZ); 

 Air Freight 

 Airways Senior Controller Reps from all ATC sectors; 

 Airways Policy and Standards sector; 

 Airways Aeronautics Design & Development; 

 Service Improvements Section. 

Expectation 

50 This sets out the goals of the ATM system for the future. 

51 The strategic vision sets out Airways’ vision for air traffic 

management in the future, including at CIA. I will briefly set out the 

topics that document discusses. 

Improved safety 

52 A balance must be achieved between the absolute shortest track 

and one where track are separately laterally from each other.  In 

terminals crossover will be reduced to a minimum.  There will be a 

low demand for pilot and controller intervention taking the aircraft 

away from its standard route and profile. 

Capacity 

53 The attainment of maximum runway capacity relies on strict 

procedures and the ability of aircraft to fly such procedures to a 

very high degree of accuracy. 
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Predictability 

54 Customers want predictability (repeatability consistency).  For 

example, no hold downs on jet SIDs.  Having aircraft almost always 

fly the flight path in the published routing (STAR). 

Customer Driven Solution 

55 Successful ATM development must be a partnership between the 

airlines, Air Navigation Service Provider (ANSP Airways NZ) aircraft 

and equipment provider, airport companies and the regulator. 

Flight paths that minimise noise 

56 The use of managed profile in an RNP environment will maximise in 

flight vectoring and holding and enable idle-power descents until 

gear/flap extension 

RNP Internationally 

57 RNP as an operational system has been used by Airways for many 

years in New Zealand’s Oceanic airspace.  It is also used by many 

other states in Oceanic airspace, including the Western Seaboard of 

America where Airways controllers and system designers provided 

the American FAA with the ATOP (Advanced Technology & Oceanic 

Procedure) system.  This system operating from Oakland centre in 

San Francisco is receiving worldwide recognition for the fuel saving 

efficiency and enhanced safety it provides. 

58 In domestic airspace worldwide, RNP use for ATM is in its infancy 

and Airways have taken a lead in redesigning the entire countries’ 

system using a wholistic consistent approach.  Other states are 

dabbling with various features of what RNP can deliver but no-one 

to my knowledge has tackled the task of making this step forward 

as a countrywide effort. 

59 The development and future use of RNP is strongly encouraged by 

IATA (the International Air Transport Association) to which 280 

airlines around the world belong. 

60 IATA also advocate keeping all systems, including charting, as 

simple as possible.  They do not want ATSP’s to provide a “fancy” 

solution, especially to arrival procedures unless it is critical to avoid 

terrain. 

61 In designing the RNP system for New Zealand, we have had the 

benefit of reviewing aspects of RNP use in other parts of the world.  

To this end, Airways have put more emphasis on designing a 

complete system which balances the needs of all participants. 
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62 Therefore the New Zealand future ATM system provides for 

environmental sustainability, minimising fuel burn for take-off and 

landings and in turn minimising emissions.   

63 Inherent to this reduction in fuel burn/efficiency is a reduction in 

noise. 

64 As mentioned earlier, Airways’ approach to being a “good 

neighbour” with respect to minimising noise is to provide a system 

of ATM where aircraft should not require to apply thrust at low levels 

while on approach to land.  Airways cannot dictate that a pilot will 

do this but we can provide a management which will enable them to 

descend at minimum power. 

65 Shifting from the conventional system of airspace management to 

the RNP system of airspace management is a lengthy process that 

requires many intermediary steps. 

66 The process has already begun with the introduction of RNAV STAR’s 

(Standard Instrument Arrivals) at CHC.  These have currently been 

published and will become operational on 22 November 2007 (RNAV 

is a form of navigation allowing tracking not restricted to beacons). 

67 RNAV STARs became operational at Auckland on 2 August 2007. 

68 RNAV STARs are currently being developed for Wellington. 

69 All of these are building foundation towards the complete RNP 

system New Zealand wide. 

Consultation in Development of RNP 

70 The change from the conventional (current) system to the RNP 

system, including the RNAV system, is being developed by Airways 

in consultation with the relevant parties, specifically Air New 

Zealand (with it’s jet fleet), Mt Cook and Air Nelson (with the turbo 

prop fleet of Air New Zealand), Pacific Blue and Qantas. 

71 This consultation is best demonstrated by way of the example of 

designing RNAV STAR for CIA .  Airways (in this case myself and the 

team under me) designed the procedures for arrival flights, in 

particular, what tracks, speeds and profiles they should follow.  This 

information was then sent to the relevant airlines’ training captains 

and fleet managers. 
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72 The procedures were then used in flight simulators in order to 

validate the procedures. 

73 Generally airlines want the shortest possible route or track to a 

runway.  However, there are other considerations that must be 

taken into account and the end result is Airways’ judgment of what 

is best overall, including what is manageable by ATC. 

The Tracks 

74 Simops allows an airport to increase its capacity (numbers of take 

off and landings) without building a completely new runway.  It does 

however create a major ATM challenge for the ATSP (Airways).  

75 Airways have considered in detail how such ATM would work and the 

proposed STAR diagram has been developed assuming that Airways 

will need to change modes of operation from Non SIMOPS whenever 

traffic increases to warrant this.  

76 The operation of SIMOPS not only needs careful management in the 

air it also requires operation on the ground to be compatible.  

77 CIAL has advised Airways where the various categories of aircraft 

will load and disembark and the design of the tracks in the air have 

been made to accommodate where aircraft will taxi to and from the 

ground.  

78 Under SIMOPS it is only Turbo Prop aircraft that will be required to 

fly alternative track.  

79 In the case of landing when runway 02 is the ‘runway in use’ Turbo 

Prop aircraft will be required to land on runway 11. 

80 In the case of departures when runway 20 is the runway in use 

Turbo Props will depart on runway 29. 

81 Airway is not expecting SIMOPS to be used in the near future, 

however our ATM plan does allow for it when traffic requires it. 

82 The tracks provided to CIA by Airways shows the STAR procedures 

we believe will be applicable to a projected ATM when CIA aircraft is 

operating at capacity.  These tracks are attached as Appendix B. 

83 The Design Rules in establishing these tracks require: 
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(a) Fit with Airways’ national strategy, i.e. have the same look, 

feel, use as for other airports in New Zealand, in particular, 

Auckland and Wellington; 

(b) Use RNP1 standard for terminal ATM (RNP can have various 

values, e.g. RNP1, RNP2 etc).  Simply put, RNP1 operation 

allow aircraft to fly on tracks which when 4NM apart are 

separated horizontally by up to 1 NM (when this distance is 

reduced, some other separation is required (typically 

vertical)); 

(c) Allow unrestricted descent profiles for arrivals; 

(d) Allow unrestricted climb profiles for Jets on departure; 

(e) Must be flyable by all aircraft typically using the airfield; 

(f) Create the minimum environmental impact possible; 

(g) Enable maximum use of the runways. 

84 In today’s management, most aircraft just fly towards the airfield, 

sometimes flying via a basic STAR and sometimes flying under radar 

vectors (which is an ATC instructing the pilot what heading to fly to 

position the aircraft to land).  Controllers usually make decisions 

when the aircraft is quite close to the airfield concerning where they 

will position each one on the final relative to other aircraft about to 

take-off or land. 

85 A significant change when using RNP will be to create points called 

“feeder fixes” 30 NM away from the airfield where arriving flights 

pass at predetermined times.  These RTA’s (required times of 

arrival) at the feeder fixes are calculated to allow the arrival to fly 

the given STAR and sequence neatly in between other arrivals (this 

distance between arrivals 3-4 NM) once they could be as low as had 

reached the base leg and final segment of the flight. 

86 As I have previously mentioned, the ability for an aircraft to “hit” an 

RTA has some shortcomings.  The practical effect of this will be that 

as traffic levels become busier, some aircraft will be taken off the 

STAR and given radar vectors/direction in the downwind leg, 

however, once on base the aircraft could expect to be pretty much 

on the track of the original STAR.  Once established on final 

approach, controller may continue to adjust speeds to refine the 

flow.  ATC cannot impose speeds inside 4 NM. 
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87 We have provided a short approach (via an 8 NM final) for use at 

times of lighter traffic. 

88 As traffic levels increase, the 12 NM final will be the norm 

(remember 12 NM final actually mean the “real” final position is 1-2 

NM less than 12 NM as the aircraft “fly’s by” the 12 NM point). 

89 It is of course impossible to say how many aircraft will follow the 

exact tracks shown and what the degree of spread will be in the 

future. 

90 We can say for certain that the RNP system delivers much more 

accuracy/adherence to chartered tracks and it is Airway’s intent to 

insist on aircraft flying the “computer style” operation as much as 

possible. 

91 Opportunities to “cut in” shorter than the 12 NM final point will be 

very rare, if in fact ever, when CIA is operating at runway capacity. 

92 Assumptions I have made when advising CIAL of track expectation 

at or close to capacity are as follows: 

(a) When the traffic levels are at or close to runway capacity, all 

arriving aircraft will be cleared for the STAR which tracks via 

the 12 NM final way point; 

(b) The most likely variance to this track will be to extend the 

length of final beyond 12 NM on an extended centreline.  

Some rationale behind this opinion is this is exactly what 

happens now when traffic gets very busy (we radar vector 

aircraft onto final 15 or even 20 NM out).  Once aircraft are 

established on final, flying in the same direction, the effect of 

the air mass (wind) is easier to work with, whether it be the 

aircraft FMS controlling the aircraft progress or the 

intervention of the ATC. 

(c) Outside the times of maximum or near maximum runway 

use, I have: 

(i) assumed that 25% of all Turbo Prop aircraft will 

fly via an 8 NM final and 25% will fly via a 4 NM 

final; 

(ii) assumed that 20% of all domestic jets will fly via 

an 8 NM final down to a 4 NM final.  Based on 
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current experience the average distance I would 

expect to be closer to 8 than 4  

(iii) assumed that all international jets will fly via the 

12 NM final point. 

93 That the standard descent profile of 300ft per NM will apply, i.e. at 

12 NM from touchdown, the altitude on any arrival should be 

approximately 3600ft.  My understanding of the noise effect on the 

ground from an arriving aircraft is that aircraft above 4000ft will 

have very little effect.  Therefore, I have not focused my attention 

on portions of flight above this, e.g. downwind or wide base. 

94 With respect to departure, all jets climb straight ahead until above 

4000ft, with no hold down.  This enables these aircraft to clear 

above the noise effect barrier as expeditiously as possible. The 

current management requires department jets to maintain 3000ft 

until north of OD NDB or BU NDB on departure and while it is very 

common for this restriction to be lifted this concession is typically 

not made until the departing aircraft is approaching 3000ft on climb.  

The effect of this current management is that jet aircraft commonly 

climb at a shallower angle than possible.  

95 Turbo Prop aircraft will make a turn of 30º either left or right 

(depending on their destination) once they are clear of the aircraft 

circuit and maintain 3000ft until outside a separation point, at which 

stage they will continue their climb.  This restriction is in order to 

facilitate the expeditious flow of the faster jet aircraft departing 

behind the slower Turbo Prop aircraft (as soon as the Turbo Prop 

makes the turn out of the way, the jet takes off).  This technique is 

the most efficient way to launch successive aircraft departures of 

different speeds and performances.  It is not currently used because 

the current arrival tracks are too close to the airfield.  

96 If you “bend” the middle track of the three you inherently loose 

efficiency.  Different separation standards apply and the arrival 

structure needs changed to provide additional “space”, i.e. the 

arriving aircraft would have extra track miles to fly.   

97 At some airports “bending” like this can assist the total package due 

to a strong bias of traffic flow to a particular direction.  At CIA this is 

not the case. 

98 Arriving aircraft will have been given the clearance for the STAR 

which takes them in via the 12 NM final and the aircraft will be on a 

2348 CIAL - Bethwaite
Page 23 of 28



  17 

 

211465.01 24/09/2007 09:26 

descent profile to achieve this.  Described another way, they will 

have the energy to fly the track without the need for engine thrust 

after top of descent. 

99 Departure tracks constrain arrival tracks meaning opportunities for 

an amended clearance to fly a shortened track would typically only 

be available late in the descent.   

100 Fundamentally it is a fact that short notice changes to procedures 

increases the risk of error. 

101 Aviation rightly so has a very strong safety focus and many airlines 

are signalling even now to ANSP that they do not want late notice 

changes to arrivals. 

102 Airlines want to operate in a responsible way and many of the 

practices of the past are already changing. 

103 Airways runs customer liaison meetings with its principal customers 

and the system design group (of which I am the co-ordinator) also 

meets with senior fleet management and training captain to discuss 

operation in New Zealand. 

104 The message is clear to Airways, our customers want a safe, 

predictable and orderly system that has their aircraft creating the 

minimum impression to residents on the ground.  They also want 

on-time performance and max runway capacity. 

105 The future management plan Airways is presenting will in my 

opinion provide the best solution to achieve this when traffic levels 

are at their highest.  It also allows flexibility as traffic decreases.  It 

is consistent with the overall strategy for New Zealand as a whole. 

Issues with alternative tracks 

106 I have yet to read and provide rebuttal on the evidence of Mestre 

Greave Associates (MGA).  However, I understand through the 

consultation process in the remodelling of the noise contours for 

CIA, that MGA have consistently argued that aircraft can (and will) 

take alternative tracks to those provided by Airways as set out in its 

evidence. 

107 Historically and currently this is correct.  However, I can signal at 

the outset I have serious concerns about any deviation and such an 

approach is not consistent with the intention of Airways in looking to 

2348 CIAL - Bethwaite
Page 24 of 28



  18 

 

211465.01 24/09/2007 09:26 

the future.   The relevant tracks procedures are those that will be 

flown in the future. 

108 The fact is that the flight deviations proposed by Mr Mestre Greve to 

date do not represent a likely scenario, and is not the airspace 

management system that Airways intends for Christchurch, and New 

Zealand as a whole. 

 

Kevin James Bethwaite 

21 September 2007 
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GLOSSARY 

STAR - Standard Instrument Arrival – can be further defined 

as RNAV STAR or RNP STAR. 

RNP - Required Navigation Performance – this is a 

component of RTSP (Required Total System 

Performance) (the other two elements are Required 

Communication Performance and Required 

Surveillance Performance). 

RNAV - Area Navigation – a method of navigation which uses 

GNSS and/or DME and/or IRS. 

GNSS - Global Navigation Satellite System – the satellites 

which are used to determine a user position on earth 

and in the air where aircraft fly.  It’s the same 

technology for car mounted or hand held small 

navigation units.  

way points - are defined by latitude and longitude to 4 decimal 

places, e.g. 12 NM final runway 02 at Ch is 

433901.9881S 1722041.1382E. 

fly by - the most common method of tracking is to “fly by” a 

way point.  This is to say the aircraft cuts inside the 

waypoint when changing direction from one track to 

another.  The degree of “cut in” is dependent on the 

aircraft speed, i.e. the greater the speed the greater 

the radius of turn. 

fly over - some way points can be designated “fly over”.  This 

means the aircraft must not “cut the corner”.  The 

typical result of this is to overshoot the track to the 

next way point. 

Phases/Sectors of Flight - Typical flight is defined as comprising a 

serious of phases of section: 

  1. Departure 

2. En-route 

3. Arrival 

4. Approach 
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  Sometimes there is a “transition” between 

Departure and En-route and/or transition 

between En-route and Arrival. 

DME - Distance Measuring Equipment – a ground based aid 

(like a beacon) which allows a user to get an exact 

position (from the DME).  If these are used in 

triangulation an accurate position is obtained. 

IRS - Inertial Reference System – gyroscopic technology 

onboard an aircraft which gives position.  Normally 

set at take-off point on runway – accuracy degrades 

with time unless updated via DME or GNSS input. 

SIDs - Standard Instrument Departure – a series of tracks 

and way points inc speeds to fly and levels to achieve 

from take-off until the aircraft is established on the 

en-route phase of flight. 

STAR - Standard Instrument Arrival - a series of tracks and 

way points including speeds to fly and levels to 

achieve in the arrival phase of flight. 

Stabilized Approach - A pilot term to indicate the aircraft is within a 

band of speed vs. altitude vs. distance to run 

to touchdown vs. flap and gear settings 

which is considered “safe”. 

  This is a critical element of flight – examples 

of tragic failure of this are seen on TV news 

reports of aircraft running off the end of 

runways or hitting the ground prior to 

landing. 

  It is referred to in aviation language as CFIT 

(Controlled Flight Into Terrain) IATA 

considers this the most significant threat to 

airline operators worldwide.  

  Airways intends to provide the highest level 

of procedure design to avoid this. 

IATA - International Air Transport Association – the most 

significant body representing the airlines of the world.  

Currently has 280 member airlines. 
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ICAO - International Civil Aviation Organisation – the body 

that sets the standards that NZ operates to. 

FAA - Federal Aviation Authority – the USA Government 

body administering both the legislation and operation 

of the Air Traffic Control system in America. 

ATC - Air Traffic Controller – in this context the person 

sitting at a radar screen providing 

clearances/instruction or monitoring the progress of 

arriving and departing aircraft within 30 NM of CIA. 

FMS - Flight Management System – can also be called FMC – 

Flight Management Computer.  When engaged this 

provides commands to the airframe and engine to fly 

the aircraft on the assigned path.  When not engaged 

it continues to provide guidance to the pilot who may 

fly “manually”. 

airfield circuit - a race track pattern.  Typically with a straight ahead 

portion after take-off, followed by a 90º turn onto 

“crosswind”, then another 90º turn onto “downwind”, 

then 90º turn onto “base leg” and finally a 90º turn 

onto “final” to land. 

neighbourhood friendly practice - a section of the Christchurch ATC’s 

handbook on operating practice 

giving advice on minimum altitude 

to fly overhead CH city intended to 

minimise aircraft noise. 

CIA - Christchurch International Airport. 
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