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1. INTRODUCTION 

Qualifications and experience 

1.1 My full name is Eric Llewellyn Morgan. 

1.2 I am a graduate of the University of California, Los Angeles (UCLA) 

Executive Management Certificate program. 

1.3 I have been involved in the aviation industry for close to 50 years, and in 

that time I have held a variety of senior roles within the aviation industry 

including: 

(a) Regional Airports Manager Northern - responsible for all of Air 

New Zealand Limited's ("ANZL") airport operations at Auckland 

Airport and regional airports north of Taupo. 

(b) Vice President Airports, The Americas - responsible for ANZL's 

operations in the USA, Chile, and Canada. This role also included 

airport and government affairs and airport charges responsibilities.  

(c) Vice President Network Logistics - responsible for ANZL's 

domestic jet and global international crew and aircraft operations 

planning and co-ordination.   

1.4 I am currently self-employed as an airlines and aviation consultant with 

ELM Associates Limited ("ELM").  In this role I provide consultancy 

services to various airlines relating to customer self-service and process 

development, facilitation, airport terminal planning, design and 

development, airline/airport charges negotiations, and a variety of 

aviation focussed activities. 

1.5 I have also undertaken consulting assignments for airport companies in 

Oman and Australia. 

1.6 I have been an active member of the Wellington Air Noise Committee 

and Auckland Airport Air Noise Community Consultative Group for 10 

years.  My role in this activity is as a Board of Airlines NZ industry 

representative. 
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1.7 I have also participated in the development of the Noise Management 

Plan through Plan Change 35 at Queenstown. I am also acting as an 

aviation adviser on airport related matters to Marlborough District 

Council for the current District Plan review.        

Code of conduct 

1.8 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 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. 

Scope of evidence 

1.9 This evidence is prepared on behalf of ANZL and relates to Chapter 6 - 

General Rules and Procedures of the Christchurch Replacement District 

Plan (Stage 2) ("Proposed Plan"). 

1.10 This evidence focuses on: 

(a) the importance of ANZL's engine testing operations; 

(b) an explanation of current engine testing operations undertaken by 

ANZL; 

(c) an explanation of flight schedules; 

(d) an explanation of current engine testing activity; 

(e) what ANZL is currently doing to mitigate the effects of engine 

testing operations, and what further action it is able to take; 

(f) the possibility of constructing an engine testing enclosure 

(including feasibility and the degree of noise attenuation this may 

provide); and 

(g) a response to issues raised by Council evidence. 
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2. IMPORTANCE OF ANZL'S ENGINE TESTING OPERATIONS 

2.1 Ground running of "on-wing" aircraft engines is an inherent part of, and an 

essential element of, ensuring aircraft reliability and safe aircraft operation 

at major international and domestic airports.   

2.2 Aviation maintenance of aircraft airframe and engines is performed to a 

prescribed program defined by manufacturers and regulatory authorities. 

The programs applicable to engines generally require specific work at 

specified intervals, and from time to time are amended to accommodate 

changes resulting from ongoing research or regulatory directive. 

2.3 An airlines compliance regime is defined in its exposition which in 

ANZL's case has been approved by the Director of the Civil Aviation 

Authority ("CAA"). An exposition is a collection of manuals that cover 

each area of an aircraft operator's business and which detail how the 

operator will run its business in accordance with Civil Aviation Rules. For 

non-New Zealand based operators, the exposition is authorised by their 

respective country's regulators. 

2.4 Failure, by an airline, to comply with the manufacturer and regulator's 

compliance requirements is not only a significant safety concern, but 

can also result in the imposition of a range of penalties, including 

financial or physical grounding of the non-compliant aircraft, fleet of 

aircraft, or in extreme cases, the airline operator's certificate authorising 

operations may be withdrawn.  

2.5 The intent of the regulations and maintenance requirements is to ensure 

safety of operation and compliance with those requirements is therefore 

mandatory.   

3. ANZL'S CURRENT ENGINE TESTING OPERATIONS 

3.1 ANZL operates a large maintenance base and organisation at 

Christchurch International Airport for the primary purpose of maintaining, 

and ensuring, the safe operation of its mixed fleet of Airbus A320, 

Aerospatiale ATR72, and Bombardier Q300 aircraft.  
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3.2 Overall, ANZL employs approximately 1700 staff in Christchurch of which 

the Maintenance and Engineering operation employs more than 700 highly 

skilled engineers and administration staff in the Christchurch facility. The 

ANZL annual wage bill in Christchurch exceeds $160 million per annum. 

3.3 Additionally, ANZL, in conjunction with Christchurch International Airport Ltd 

("CIAL"), has invested in long term leases and significant infrastructure to 

support its maintenance operations.  Similarly, in operating the airport, CIAL 

also has other significant infrastructure that ensures access to the 

Canterbury region (and the South Island) for tourism, travel, freight, and 

business purposes.  

3.4 In addition to supporting ANZL's own operations, ANZL' also provides 

support to third party customers, including Virgin Australia, Jetstar, and Jet 

Connect (Qantas). As the only Federal Aviation Administration ("FAA") 

certified maintenance organisation authorised to support US military aircraft 

outside of the USA, ANZL's maintenance base also undertakes work on 

behalf of the US Antarctic program. The prime focus and priority however is 

on ANZL's own operations.  

3.5 ANZL is a minority joint venture partner with Pratt & Whitney, a US and 

global aero engine manufacturer, which operates "off wing" aircraft engine 

maintenance, repair, and overhaul business based at Christchurch Airport, 

called Christchurch Engine Centre ("CEC").    

3.6 While ANZL plays no part in the day to day operation of CEC, it purchases 

aero engine overhaul services from CEC as a commercial customer. The 

day to day CEC business is focused on major overhauls of aircraft engines. 

Due to the comprehensive nature of the work, and time required (weeks or 

months depending on the work), these engines are removed from aircraft 

and overhauled in a specialist engine overhaul facility.  Post overhaul, it is 

necessary to test the engines to ensure that the required performance 

parameters are met prior to returning them to the customer and refitting to 

an aircraft. These post overhaul "off-wing" runs are of extended duration 

and may involve further adjustments and repetitive running to achieve the 

required performance criteria. 
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3.7 A key differentiation between the engine "testing" undertaken by CEC and 

that of ANZL, is that the nature of ANZL engine "testing" is in the course of 

routine maintenance, during aircraft layover between operational days, 

required to ensure the reliability and safe operation of the aircraft in online 

operations and in flight. This running is of short duration.  

3.8 This type of engine "testing" is more appropriately called "ground running" 

and typically involves leak and vibration checks, as well as precautionary 

check post-engine washes, or for defect rectification. I prefer to use the 

term ground running in the context of ANZL's activity and throughout my 

evidence use the term interchangeably with the term "engine testing". 

3.9 This "on-wing" ground running is performed with the aircraft engine in-situ 

on the aircraft wing as distinct from the type of "off-wing" engine testing 

performed by CEC which is performed in a dedicated specially designed 

test cell.   

3.10 The "off-wing" engine tests performed in the test cell are of extended 

duration and "on–wing" engine testing" by comparison, is intermittent and 

short in duration.   

3.11 ANZL also has maintenance bases at Auckland, Hamilton, and Nelson 

where overnight maintenance is undertaken on various aircraft in the fleet. 

Superficially this may seem to be a significant number. However Auckland 

and Christchurch maintenance bases are the only options available for 

comprehensive jet maintenance.  

3.12 The primary maintenance role at Hamilton and Nelson is "heavy" overhaul 

maintenance of turboprop aircraft which are removed from service for 

several days at a time. Both locations do undertake some line maintenance 

related engine running, however, increased line maintenance using these 

locations would result in aircraft being significantly "out of place" for the 

market demand and commencement of daily operations.    

4. FLIGHT SCHEDULES  

4.1 ANZL operates a mixed fleet of turboprop and jet aircraft to serve 

Christchurch, to meet market demand. Of a total fleet of 105 aircraft (of 

different types), 80 of them are likely to cycle through Christchurch at some 

point in time.  
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4.2 On average, ANZL operates 75 flights to and from Christchurch each day 

serving domestic "main trunk" routes, regional New Zealand and the 

Australian main centres of Sydney, Melbourne, and Brisbane. 

4.3 The domestic flight schedule structure is designed to meet market demand 

at a national level, and determines to some extent the available time 

windows and locations where essential maintenance can be undertaken. 

The relatively short sector distances between locations in New Zealand and 

the lack of general community activity at night limits demand for  travel  

between the hours of 2200 and 0600. As a consequence, down time for 

essential aircraft maintenance falls during night hours.  

4.4 A review of flight schedules at Christchurch shows that ANZL's international 

jet movements occur between 0600 and 2359, leaving the available time for 

maintenance activity (after aircraft cool-down and pre-service) to 0100 - 

0500. A requirement to service aircraft outside of the 2200-0700 night time 

period would result in a reduction of available services between 

Christchurch and Australian cities to facilitate daytime running, or 

alternatively, the necessity to acquire additional aircraft at significant cost, 

and with consequential uneconomic reduction in utilisation. 

4.5 Other trans-Tasman operators work to a similar schedule. 

4.6 Domestic jet schedules operate from 0630 - 2130 with a few services 

arriving into Christchurch after 2130. A similar cool-down and pre-service 

window is required before engine maintenance can be undertaken, and 

while the night time window is longer than for international services, engine 

maintenance necessarily needs to occur during night time hours.  

4.7 Regional turbo prop schedules have a comparable timeframe to that of the 

domestic jet schedules.    

4.8 Other factors in schedule design include: 

(a) fleet utilisation to support an adequate return on investments; and    

(b) the specific fleet maintenance requirements which also influence 

aircraft utilisation. 

4.9 The primary schedule demand for domestic services at the beginning of the 

day is for access to main and regional centres to facilitate business activity. 
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Relatively short domestic flight sectors enable business people and 

travellers to accomplish their journeys, connect with other services 

(including international journeys), and complete their round trip journeys 

within a single day. Early morning demand is similarly reversed to 

accommodate returning residents in the evening.  

4.10 It also follows that aircraft which arrive in the evening will be departing at 

the commencement of operations next day. Out of necessity, flight 

schedules at Christchurch have to be integrated with other destinations and 

points of origin. 

4.11 In terms of ANZL's operations, there is on average an eight aircraft layover 

at Christchurch each night, and of these aircraft up to four, or 50% of them, 

may require some form of engine related maintenance. I would expect 

similar impacts for other operators who may have work undertaken in 

Christchurch, if confronted with the same constraints. 

4.12 Should maintenance related engine ground running be curtailed during the 

night hours, the outcome would be that engine running would have to be 

undertaken at a time when:  

(a) some flights would typically be departing for other destinations;  

(b) or returning evening flights would either not be able to operate to 

facilitate maintenance elsewhere;  

(c) or flying would cease earlier than currently. This would foreclose 

some customers' ability to achieve full day business activities, or be 

forced to accommodate their travel requirements over more than one 

day.  

4.13 Alternatively, if the same levels of demand and service were to be 

maintained while restricting night time ground running, it would be 

necessary to increase aircraft fleet numbers or aircraft size.  This could only 

occur at considerable cost; in terms of:  

(a) acquiring the necessary aircraft; 

(b) attendant maintenance and other costs; and  
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(c) inefficiency associated with lower utilisation (which is measured in 

average hours flown per aircraft per day).  

4.14 Constraints on night time engine running may also result in maintenance 

work being re-assigned to another location which has resourcing and 

economic implications at the Christchurch base, and the Christchurch 

market / economy.  In such a scenario, the inefficiencies and aircraft 

utilisation effects are likely to be similar because aircraft locations, and 

demand, would be significantly misaligned.  

5. ENGINE TESTING ACTIVITY 

5.1 ANZL currently conducts an average of 26 engine ground runs per week at 

Christchurch to support its own "line" operations. Additionally, it undertakes 

an average of two heavy maintenance related engine runs per week during 

daytime hours. "Heavy" maintenance events occur when an aircraft is 

undergoing substantial programmed maintenance and it is necessary to 

remove the aircraft from the flight line for a period of time to enable the 

maintenance to be completed.  

5.2 ANZL also undertakes engine ground runs on behalf of other airlines at 

Christchurch where the other airlines do not have licensed maintenance 

resources on site to undertake the work. On average, these comprise of two 

events per week.  

5.3 Aside from complying with technical requirements, engine ground running is 

carried out in accordance with the rules and requirements defined by CIAL. 

These instructions outline acceptable locations at the airport for engine 

ground running, including orientation of the aircraft. ANZL complies with 

these requirements. 

5.4 Jet engines being ground run are sensitive to wind direction and as a 

consequence must be faced into the oncoming wind direction. This requires 

an area that is sufficiently large to facilitate positioning the aircraft facing 

into the wind, and in an area where it does not interfere with other 

aerodrome operations or navigation aids.       

5.5 As I have discussed in section 4 above, the available windows for essential 

maintenance at Christchurch are when the aircraft are available, following 
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cool down and pre-service. The bulk of these windows are essentially 

during night time hours.   

5.6 CIAL, as the operator of Christchurch Airport, is responsible for prescribing 

the "rules of operation" for users of the airport, and is required by 

Environment Court direction to have in place a noise management plan. 

This plan is available on CIAL's website.  

5.7 One measure of performance is that of noise complaints. Our review of the 

management plan information suggests that complaint levels with respect to 

engine testing are relatively low when compared with the overall complaint 

levels.  

5.8 I am aware that CIAL also engages with the ANZL maintenance team when 

investigating and resolving complaints, and ANZL supports CIAL in that 

process.   

5.9 Aircraft operators at Christchurch are required to report all engine ground 

run activity to CIAL. ANZL understands that the proposed contours have 

been modelled on historical data reflecting a selection of the worst case 

scenarios at each engine run location.    

6. MITIGATION OF ENGINE TESTING OPERATIONS 

6.1 In the course of this process ANZL has listened to and noted the concerns 

of a number of submitters in relation to the Proposed Plan. However, ANZL 

also notes that this level of concern does not appear to have been reflected 

in reported noise complaints to CIAL. 

6.2 ANZL strives to be a "good neighbour", and as a consequence of these 

expressions of concern, has reflected on its internal processes and 

management of overnight maintenance activity.    

6.3 ANZL already employs a range of mitigation practices and will enhance 

these with the implementation of an automated engine testing compliance 

regime ("ETMS") developed by Marshall Day Acoustics, and provided by 

CIAL. 

6.4 ETMS will enable maintenance planning staff to enter the specific details of 

the engine run (ie time of day, engine type, power setting, run duration and 

airport location), and identify that compliance requirements can be met.  On 
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the day, maintenance staff can also, if required, re-confirm compliance is 

being achieved. 

6.5 The duration of engine ground running is related to the type of work 

required. For example, one type of maintenance is engine washing which 

involves the streaming of fluid through an engine to remove deposits. This 

improves engine reliability, and gains fuel and emissions efficiencies.  

Engine washes require a fan assisted engine cool down period of 

approximately two hours before the work can be undertaken, and an engine 

run post wash. The overall task duration from the aircraft becoming 

available to completion of engine run (of 10-15 minutes duration) is four 

hours.   

6.6 The revised management practices to be implemented with the ETMS will 

include: 

(a) An increased emphasis on the use of daylight hours for engine runs  

when practicable.  For turboprop aircraft there are, from time to time, 

some daylight layover windows available of sufficient length to 

facilitate engine related maintenance.  These windows are, however, 

vulnerable to flight disruption if the assigned aircraft is uplifted to 

resolve a delay somewhere in the network.  However, new 

operational procedures aimed at protecting these windows as a 

priority are to be introduced by ANZL. 

(b) Reinforcing and ensuring engine ground running requirements are 

known to maintenance teams, as well as ensuring that engine running 

activities during the night time period are limited to essential 

requirements (rather than any optional or deferrable work). 

(c) Undertaking idle ground engine running during taxi of aircraft to the 

terminal stands. While this is indistinguishable from normal aircraft 

operational noise, it is included in the notified and revised "engine 

testing" contours. 

(d) Undertaking any significantly longer turboprop engine runs at the 

western Runway 11 location. This location is, however, vulnerable to 

unavailability if Runway 11 is in operational use. Longer term use of 

the Runway 11 location will require investment by CIAL in a 

significant amount of infrastructure to support engine running activity 
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without impeding runway operations (ie a substantial connecting 

taxiway and site works is required). Past use benefitted from the 

relatively low volume of movements at Christchurch, however, as the 

airport volume has grown, the use of this area for engine runs has 

become more problematic, and will become more so in the future as 

simultaneous operations ("SIMOPS") become more prevalent.    

(e) Adjusting the maintenance window to spread work over several days, 

rather than concentrating a large volume of the work in a single night 

period. 

(f) Balancing the work across the maintenance bases, where reasonably 

practicable. 

(g) Reporting all activities to CIAL for oversight purposes.     

6.7 ANZL recognises that there are other options available to the Panel for 

mitigation which could include for example, a complete ban on any 

maintenance related aircraft engine running. However, this would have 

significant consequences - the fact is that engine maintenance is required 

for safe operations and so cannot, in reality, be avoided; and neither can 

the fact that airports are noise generators in the service of their 

communities.  

6.8 Given the fact that Christchurch Airport is a 24/7 airport, with approved 

operational noise contours, aircraft noise during night time operations is a 

natural by-product of that opportunity, and has been the case for many 

years.  

6.9 Constraining maintenance operations has far reaching implications at both 

a local, regional, and national level.  

6.10 ANZL has evaluated the Marshall Day report with respect to the 

development of the notified contours. Separately, ANZL has evaluated its 

own activity relative to that report. 

6.11 While ANZL is supportive of the approach adopted by Marshall Day in 

developing the notified contours against a worst case scenario, ANZL is of 

the view that engine ground running, which is one component of overall 

airport operations noise, should be contained within what are being 

described as the operational contours supported by a concurrent 
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methodology for managing engine ground running within the overall 

contour. i.e. in my opinion, airport / aircraft operational noise contours 

should reflect all airport / aircraft noise. That makes things simpler for 

people to understand. From ANZL's perspective, engine testing is a 

necessary part of airport / aircraft operations.  The two activities are 

intertwined - one cannot be undertaken without the other.     

6.12 ANZL has also evaluated the subsequent revised contours, and engaged 

with CIAL with regard to the objectives and potential outcomes from the 

changes. ANZL has also formed a view based on that evaluation, that it will 

be possible for all operators at Christchurch to collectively manage engine 

ground running activity to achieve compliance within the revised contours, 

as now proposed by CIAL.  

6.13 ANZL will play its part in achieving this outcome by strengthening its 

management approach and utilising the software to be provided by CIAL to 

adjust forecast work, internal planning processes, and potential noise 

effects to satisfy compliance requirements.     

7. POSSIBILITY OF AN ENGINE TESTING ENCLOSURE 

7.1 One option for noise mitigation is potentially the use of a ground running 

enclosure ("GRE"). I will defer to Mr Day of Marshall Day with respect to the 

acoustic properties of a GRE, and focus my comments on the practicality of 

such an enclosure from a user perspective.  

7.2 In making these comments, I note that GRE manufacturers' claims for 

noise reduction benefits need to be closely examined and co-related to 

the position of the GRE relative to the proximity of the noise receiver, 

together with all relevant factors (such as topography and intervening 

structures between GRE and receiver), which influence the amount of 

noise received. This is not to say that there is no benefit available in the 

installation of a GRE, but that prior to investing the significant amount 

which would be required to construct a GRE facility, the real benefits 

must be established as part of the design exercise, and confirmed post 

implementation.   

7.3 To this end, ANZL has consulted with a prominent GRE manufacturer in 

the course of preparing this evidence.  
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7.4 As noted above with respect to comments on the criticality of wind 

direction for jet engines, the orientation and location of a GRE is also 

critical to efficient and optimal use. A brochure illustrating how a GRE 

might operate is enclosed at Appendix A for illustrative purposes.  

7.5 Where the wind direction is such that the GRE could not be used, or 

when larger aircraft cannot be accommodated within the GRE, a 

second, on airport "fallback" location is also required. Typically, these 

locations do not have mitigation structures.  

7.6 Given the size of these structures, the location also has a strong 

dependency on land availability and position relative to other airport 

operations, and the avoidance of interference with airfield navigational 

aids.   

7.7 The structure also requires adequate accessibility for aircraft and the 

site works, therefore, comprising not only the GRE footprint area, but 

also the accompanying taxiway and lighting infrastructure. 

7.8 The design and development is therefore a major task involving a 

variety of disciplines. 

7.9 Our investigations identified that the structure cost for a GRE capable of 

accommodating aircraft up to C130 size aircraft at Christchurch, would 

be in the order of NZ$8 million dollars exclusive of site, access, and 

infrastructure works which are aerodrome location dependent. If a GRE 

was viable in the current Orchard Rd run pad location, our conservative 

estimate is the additional costs (ie of site, access, and infrastructure 

works)  are unlikely to be less than an additional NZ$2 million.  

7.10 These estimates do not include the cost of necessary additional 

infrastructure that may be required to provide a secondary location. 

Aircraft  larger than the C130 (such as the Boeing 787 and Boeing 777) 

operate at Christchurch, (although these aircraft generally do not require 

planned maintenance related ground engine running at Christchurch).   

7.11 This is an investment that would have to be made by CIAL and would 

have a substantial effect on the cost of travel from Christchurch. Being 
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the largest operator at Christchurch, ANZL would expect to bear the bulk 

of that cost.  

7.12 In contemplating this sizable investment, ANZL believes CIAL would 

have to carefully consider balancing the competing priorities of cost, 

community needs, compatibility, and operational requirement.  

7.13 A key benefit that must be considered is the reduction in noise effects 

delivered by a GRE. The GRE manufacturer claims a 15dB reduction at 150 

metres from the structure. Notwithstanding the views put forward by some 

parties that noise reductions in the order of 15 dB are possible, our 

understanding from discussions with the GRE manufacturer, is that, over 

distance, the reduction in noise effects diminishes and is also influenced by 

other environmental factors such as intermediate structures.  

7.14 A Google Earth search suggests that aside from a number of existing 

houses in close proximity to the airport that fall within the 55 dB Ldn 

operational contour, the balance of residential housing in the vicinity of 

Christchurch Airport is approximately 2 kilometres or more away from the 

Orchard Rd run pad, and while a number of houses sit within the 50 dB Ldn 

operational contour the bulk of residences sit outside the same contour.  

7.15 Dr Chiles (at 6.5) suggests that the reduction would be "well over 10 dB 

immediately outside the enclosure" and '"in the order of 3-5 dB at houses 

which are further from the enclosure". Unfortunately, he does not specify at 

what distance the houses he refers to are from the enclosure. As I am not 

an acoustic expert, I must to defer to Mr Day or Dr Chiles to provide the 

applicable distance / noise reduction equation.   

7.16 Limiting engine ground running activity to ensure noise effects do not 

exceed the operational contours is, in ANZL's opinion, a constructive 

solution because the operational contours have now been established for 

some considerable time, were developed by acoustic specialists, and the 

potential noise effects are well known to residents within the airport vicinity. 

It also represents a significant commitment by ANZL (and others) to 

constrain noise impacts. 

7.17 ANZL is of the view that, presently, a ground running enclosure will not 

deliver quantifiable benefits that justify a likely minimum NZ$10 million 

investment. 

15 
3008981  

2255 Air NZ Ltd - Evidence of Eric Morgan
Page 15 of 33



7.18 ANZL also acknowledges that constraining engine ground running within 

these parameters may in time create pressure for expansion of the contours 

as growth occurs.  In that circumstance, ANZL is of the view that if 

compliance cannot be achieved with the revised engine testing contours at 

that point in time, the options available to CIAL are: 

(a) require operators to reduce engine ground running at night to meet 

compliance requirements with the potential to have detrimental 

effects on schedule or maintenance business; and 

(b) construct a GRE. 

7.19 However, ANZL considers that the management decision (in terms of how 

to achieve ongoing compliance with the contours) should ultimately be a 

matter for CIAL (in consultation with the operators as appropriate).  It is not 

something that needs to be determined in the course of this Replacement 

Plan process.  

8. COMMUNITY RELATIONSHIPS  

8.1 ANZL perceives that some submitters' concerns are potentially due to a 

perception that airport activities, specifically with reference to noise related 

issues, lack transparency. 

8.2 CIAL provides information on noise related activities through its annual 

noise management plan which is accessible by the community through its 

website.  

8.3 CIAL also provides access complaint reporting via telephone numbers, and 

forms on its website and proactively addresses, these noise complaints. 

However, it seems the handling of complaints and the management of other 

noise related concerns may not be as transparent to the community as 

desired.    

8.4 ANZL's experience is that in today's world of dynamic media and 

information sharing a proactive and transparent management of noise 

related issues is essential. 

8.5 CIAL has recently commenced the establishment of a Community Liaison 

Committee.  ANZL understands the terms of reference are still evolving. In 
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other locations where ANZL has experience (Auckland, Wellington, 

Queenstown, Vancouver, Sydney, and Heathrow)  strong community liaison 

and relationships have been achieved through these  committees. For 

example, the structure of such a committee in Christchurch could include: 

(a) an independent chairperson jointly appointed by Council and CIAL;  

(b) the appointment to the committee of industry representatives (by 

CIAL), key CIAL management, and a number of community 

representatives appointed / elected by Council; 

(c) a transparent noise management plan (and objectives) that includes 

the committee constitution in addition to complaint processes / 

resolution procedures; 

(d) an effective community accessible website that contains noise related 

activity reports and minutes of liaison committee meetings. 

9. ISSUES RAISED BY COUNCIL EVIDENCE 

Stephen Chiles - Acoustics 

9.1 In preparing my evidence, I have reviewed Dr Chile's evidence.  I will 

leave Mr Day to address the technical matters in more detail but have 

the following observations. 

9.2 At paragraph 5.4, Dr Chiles recommends the control of engine ground 

running noise using the same parameters as for all other industrial sites. 

ANZL disagrees with this proposition on the basis that industrial site 

noise parameters are usually applied to control continuous noise effects 

from industrial activity. Aircraft engine ground running is an intermittent 

noise effect, generally of short duration, and some of which will be 

indistinguishable from operational aircraft noise.  There is also a greater 

ability for industrial activities to relocate to an entirely different location if 

there are noise issues, compared to an airport and its associated 

infrastructure.   

9.3 At paragraph 5.5, Dr Chiles suggests that if engine ground running were 

to be controlled using an Ldn criterion, then he considers that all 

operational and engine related aircraft activity should be combined and 
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represented cumulatively rather than representing two separate noise 

doses.  ANZL is of the view that further evaluation is essential, and the 

appropriate time to consider combining engine testing noise and 

operational noise contours, (should that be the viable option), is during 

the next RPS contour review.    

9.4 ANZL has concluded that Dr Chile's recommendation of an Leq 15 

minute management methodology at Christchurch is inconsistent with 

current practice at the other significant aircraft maintenance base in New 

Zealand, (ie Auckland).  

9.5 At paragraph 8.9, Dr Chiles opposes CIAL's proposal to provide for a 2 

dB tolerance for atypical events. ANZL agrees with Dr Chiles' opinion 

that compliance should be the first priority. However, ANZL has 

supported CIAL's tolerance approach on the basis that a difference in 

noise effects of 1-2 dB is indiscernible to the human ear, and that such 

mitigation options as are available should be adopted prior to any 

possible exceedance.  

9.6 Given the intention to use the ETMS tool for forecasting potential 

impacts, it should be possible for CIAL and Council, using appropriate 

controls, to collaboratively evaluate imminent events and determine 

whether an exceedance will be permitted.  

9.7 ANZL notes also that the Council has proposed revised wording at 

6.1.4.2.7 Engine Testing at Christchurch International Airport, as follows: 

 6.1.4.2.87   Engine testing at Christchurch International Airport 

a.            Christchurch International Airport Ltd (CIAL) shall manage the 
Christchurch International Airport so that noise from the testing of 
engines which are on the wing of an aircraft shall not exceed 65dB Ldn 
at the engine testing compliance  monitoring positions (ETMCPs) shown 
on the Planning Maps and a nominated physical monitoring station 
suitable for monitoring compliance. [CIAL 2348.33B]  

b.            Compliance or otherwise with a. shall be demonstrated BY 
calculations using the CIAL engine testing monitoring software (ETMS). 
The calculations shall be based on predicted measured engine testing 
noise emissions for specific test configurations and actual log records of 
actual  engine testing events and configurations. The calculations shall 
be verified by measurements at each ETMCP for a sample of at least 
two different engine test configurations every two years. [CIAL 
2348.33B] 
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c.             The noise level shall be calculated as a 7-day rolling average at the five 
ETCMPs  shown on the Planning maps. and a nominated physical 
monitoring station suitable for monitoring compliance. [CIAL 2348.33B] 

d.            The testing of aircraft engines on the wing of an aircraft is excluded from 
the calculation in a. above where such work is necessary to satisfy an 
airworthiness directive or other like safety requirement issued by the 
Minister of Transport, the Director of Civil Aviation or the Civil Aviation 
Authority, or any other unplanned testing arising from an aircraft 
operator's identification of  a safety issue relating to an aircraft fleet, 
and unplanned testing required as a result of a natural disaster 
including volcanic eruption. which requires within 7 days of the directive 
or requirement being issued, the ground running of engines on: 

                                i.             All aircraft with a specific engine type, or 

                                ii.            Aircraft of a specific make or model. [CIAL 2348.33B] 

e.            CIAL shall annually provide the Council's Unit Manager Inspections and 
EnforcementHead of Regulatory Compliance (or any subsequent 
equivalent position) [Crown 2387.6] with the results of noise 
calculations and measurements carried out in accordance with clauses 
b to e and c above, and a summary of any engine testing undertaken in 
accordance with clause d. including reasons for those tests and 
measures that were taken to manage noise effects during each test. 
The results are to be included in the annual CIAL noise monitoring 
report. [CIAL 2348.33B] 

f.             Exceedance by up to 1 dB is permitted provided that CIAL demonstrates 
at the request of, and to the satisfaction of Council that any such 
exceedance was due to atypical weather patterns. [CIAL 2348.33B] 

9.8 ANZL considers that both CIAL and Council's options would be workable, 

however, on balance, it prefers the revised wording above.  This is because 

the circumstances in para (d) are likely to be sufficiently broad to capture 

most situations where urgent and necessary maintenance activity will need 

to occur in a way that does not comply with the contours.  At all other times 

(ie in the course of usual operations), ANZL is confident that the refined 

contours will able to be complied with.   

Glenda Dixon - Planning 

9.9 In preparing my evidence, I have also reviewed the evidence of Ms Glenda 

Dixon'. 

9.10 At paragraph 5.26, Ms Dixon refers to the submission of Mr David Lawry 

(#2514.1) seeking that the plan includes a requirement that existing noise 

contours be remodelled every ten years.1 

1  Statement of evidence of David Lawry. 
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9.11 Ms Dixon refers to the fact that the operational noise contours, given they 

overlay three districts, are appropriately contained in Chapter 6 of the RPS 

where provisions for noise contour review are also contained. Ms Dixon 

further notes that CIAL have indicated an intention to review the contours 

prior to the next RPS review. On that basis, there is no purpose of inserting 

a new duplicative, and potentially variant, rule into the proposed District 

Plan.  ANZL agrees with Ms Dixon on this point. 

9.12 ANZL considers that retention of the engine testing contours on the maps in 

the short term may be helpful, however, ANZL is also of the view that all 

that is required are the operational contours combined with an underlying 

methodology and rules for managing engine ground running within the 

operational contours. If the anticipated RPS related review of contours is 

adopted, consideration should be given to reverting to operational contours 

at that time rather than separate contours. 

9.13 ANZL supports Ms Dixon's recommendation at 7.17 accepting CIAL's 

proposal of a 2dB exceedance in part. 

10. CONCLUSION 

10.1 ANZL's "on-wing" maintenance operation at Christchurch Airport is a 

business critical activity with a primary focus of supporting ANZL's daily 

operations to and from Christchurch. ANZL also provides support to some 

other aircraft operators at Christchurch Airport.  

10.2 ANZL has a total workforce of 1700 employees, some 700 of whom are 

employed in maintenance related activity. 

10.3 For market demand reasons and efficient aircraft utilisation the available 

windows for essential aircraft engine maintenance are during night time 

hours.  As a consequence short duration maintenance related engine 

running checks occur during night time hours.  

10.4 Constraining engine testing at night through the application of the general 

noise requirements of NZS6802 would have a significantly detrimental 

effect on the ability of airlines to efficiently serve the Christchurch market 

and region.  It would also impose substantial additional cost on airlines 

serving Christchurch. 
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10.5 Until receipt of the notified "engine testing" contours (which are based on 

worst case sampling of historical records), and subsequent community 

submissions,  ANZL was not aware of any substantial level of community 

concern with respect to night time engine running. 

10.6 ANZL has evaluated the underlying assumptions in the notified contours 

and the proposed revised contours which result in constraining engine run 

activity to not exceed the long established operational noise contours at 

Christchurch Airport.  

10.7 ANZL is familiar with the management of engine testing noise at other 

locations and supports the recommended approach using the rolling seven 

day Ldn methodology proposed by CIAL.  

10.8 ANZL has also evaluated its maintenance operations and is confident, with 

the introduction of the ETMS technology it, along with other airport users, 

will achieve reliable compliance with the proposed revised engine testing 

contours.    

10.9 ANZL has also reviewed the proposed rules that provide for atypical 

situations and supports Council's proposed wording revisions to 6.1.4.2.7.  

10.10 For these reasons, ANZL recommends the Hearing Panel adopt the 

proposed revised contours and rules relating to engine testing at 

Christchurch Airport. 

Eric Morgan 
17 February 2016 
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APPENDIX A:  BROCHURE ILLUSTRATING GROUND RUNNING 
ENCLOSURE 
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BLAST DEFLECTORS 
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Creating a Quieter and Safer World 
BDI is a pioneer in aviation noise control. 

BLAST DEFLECTORS 

• Founded by Stanley Lynn in 1957 in San Francisco, Blast 
Deflectors, Inc. is a world leader in jet blast deflectors and 
acoustic enclosures for aircraft run-ups. Our innovative 
solutions are the result of more than half century of research, 
development and extensive project experience. 

• BDI offers ground run-up enclosures and jet blast 
deflectors for all applications and all aircraft types. Our 
highly trained team of engineers and technicians works with 
aircraft manufacturers, civil aviation authorities and airport 

consultants to analyze the impacts of jet blast and run-up 
noise. Our experience of more than 50 years in this field 
allows us to plan, design and implement the most 
cost-effective and practical solutions. 

• Our projects worldwide are coord inated from our 
headquarters in Reno, Nevada (USA). BDI's commitment to 
customer service and continuous improvement is evidenced 
by our ISO 9001-2008 certification. BDI's project 
experience and focus on quality will benefit your project. 
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• A ircraft engine ru n-ups typically create a greater noise 
nuisance than takeoffs, and are often scheduled at night. 
Th is can result in noise complaints from the community and 
creates a serious public relations challenge for airport 
officials. BDI's Christopher Lynn and Mark Boe pioneered a 
cost effective, technologically advanced solution for ground 
run-up noise attenuation. 

• BDI's ph ilosophy is based on balancing project require
ments with practical solution s. We offe r turnkey 
design-bui ld ground run-up enclosure ( GRE) facilities 
that use patented components, proven designs and a 
spot less t rack record of successfu l installations. 

• BDI can design and build ground run-up enclosures for any 
aircraft mix including commercial, general aviation and 
military. 

• For a complimentary analysis of how BDI technology can 
mitigate a specific ground run-up noise problem, please 

80/'s Stabile Flown., GREis a 3-sided enclosure designed to 
reduce the acoustic impact of engine run-ups on 

communities around airports while allowing for full power 
engine testing in a wide variety of wind conditions . 

contact us. BDI' s philosophy is based on providing 
ourcustomers with the highest quality products and services 
that match our international reputation of performance and 
value, earned over the last 55 years. This reputation includes 
techn ically sound designs, timely deliveries, professional 
installation and outstanding post-project customer service. 

• The combination of the aerodynamically advanced 
Stabile FlowrM design with the effectiveness of Noise BlotterrM 
acoust ic panels provides a stable, effective GRE with very 
high usability and ou tstanding noise reduction. 

• BDI utilizes the latest aerodynamic, acoustical and 
structural software packages combined with sca le model
ing and numerous field measurements to ensure project 
requ irements are met. 

• Let us assist with your project by providing a compli
mentary analysis demonstrating how BDI technology can 
mitigate a specific ground run-up noise challenge. 
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BLAST DEFLECTORS 

Aircraft engines require smooth, turbulence-free air to run 
effectively at high power settings while stationary. This is 
normally not a challenge when running in open-field 
conditions oriented into the wind. When the aircraft 
orientation is fixed and tall acoustic walls are placed around 
the aircraft, air flow can become a challenge for full power 
ground run-ups. 

Historica lly, GRE designs placed square wa lls around the 
aircraft with little regard for aerodynamic performance. 
This resu lted in a GRE usable only in extremely limited wind 

Traditional Acoustic Wall 

conditions due to unsatisfactory airflow conditions at the 
engine inlet, which can lead to dangerous stalls and surges. 
Recognizing these issues, BDI began an extensive design 
program using scale and computer modeling to develop a new 
approach in GRE technology. The resulting Stabile Flow™ 
design has been demonstrated to drastically improve GRE 
usability in adverse wind conditions. By reducing vortex 
formation at the walls, pressure buildup at the rear of the 
aircraft and in let pressure drops, the Stabile Flow™ system 
assures appropriate flow conditions are maintained at the 
engine inlet and that exhaust recirculation is minimized. 

BDI's Patented Stabile Flow rM Design 
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BLAST DEFLECTORS 

Obsrructlon L1ghts Limit Lines So{ cry Features lnrcrtor Work Lights Noise 8/ouer'M Acoustic Panels 

Signoge 

Alfcra/1 Stop Positions 

Access Doors Acoustically Treated Aero Vents Instrumentation Observation Cobin 
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Outstanding Acoustic Performance 
The core requirement for a GRE. 

BLAST DEFLECTORS 
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A BDI GRE is equipped with thousands of laboratory-tested Noise BlotterrM acoustic panels. The acoustic performance, 
which is measured in terms of insertion loss, is determined by the height of the facility and the type of aircraft and the 
power setting used during engine run-ups. A typical BDI facility has a near field insertion loss of 15 dBA, but can be 
customized to meet a variety of acoustic performance requirements. 

Example of noise contour with GRE 

50· 60dBA 
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BLAST DEFLECTORS 

Detroit (USA) 
Project Highlight: Anti-radar cladding on exterior. 

Zurich (Switzerland) 
Project Highlight: Viewing windows incorporated 
into side walls. 

Bogota (Colombia) 
Project Highlight: First GREin South America. 

Vancouver (Canada) 
Project Highlight: LED signage on cladding. 

St. louis (USA) 
Project Highlight: Exclusively for general aviation use. 

Memphis/Fed Ex (USA) 
Project Highlight: Accommodates all commercial 
aircraft. 

Winnipeg/GE (Canada) 
Project Highlight: Engine ice test facility with 
Augmentor & exhaust stack. 

Bangkok (Thailand) 
Project Highlight: Accommodates A380 and MD-II. 

Sofia (Bulgaria) 
Project Highlight: First modern GREin 
Eastern Europe. 
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Memphis/US Air Force (USA) 
Project Highlight: Designed for the C-SA, a very 
large aircraft. 

Kuala lumpur (Malaysia) 
Project Highlight: Facility was widened to 
accommodate A3BO. 

Tampa(USA) 
Project Highlight: Rated for hurricane wind velocities. 

Portland (USA) 
Project Highlight: Used in two opposite 
prevailing wind directions. 

Chicago O'Hare (USA) 
Project Highlight: First installation of BOt's 
Stabile Flow~ system. 

Dubai (United Arab Emirates) 
Project Highlight: First GRE built in the Middle East. 

Albany(USA) 
Project Highlight: Small GRE for turboprop aircrah. 

Milwaukee (USA) 
Project Highlight: Facility was installed directly 
on existing aircrah pavement. 

Indianapolis (USA) 
Project Highlight: Accommodates high tail engines. 

St. Augustine/Grumman (USA) 
Project Highlight: Designed far both afterburner 
and non-AB Military Aircraft. 

Norfolk (USA) 
Project Highlight: Designed primarily 
for r~gional jets. 

Pontiac (USA) 
Project Highlight: First general aviation GRE 
facility in the USA. 

Oakland (USA) 
Project Highlight: Aircraft up to B747 can 
perform run-ups in GRE. 

Portsmouth (USA) 
Project Highlight: Last non-vented GRE built by BDl. 

Everett/TRAMCO (USA) 
Project Highlight: "I." shaped facility. 
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-. 

BDI uses the latest technology 
to design GRE facilities with 
outstanding aerodynamic 
performance, excellent 
aesthetics and impressive 
acoustic benefits. 

Blast Deflectors, Inc. 
8620 Technology Way 
Reno NV 89521 USA 
Tel + 1 775-856-1928 
Fax + 1 775-856-1686 
contactbdi@bdi.aero BLAST DEFLECTORS 

www.bdi.aero 

Acoustics 
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	1. INTRODUCTION
	1.1 My full name is Eric Llewellyn Morgan.
	1.2 I am a graduate of the University of California, Los Angeles (UCLA) Executive Management Certificate program.
	1.3 I have been involved in the aviation industry for close to 50 years, and in that time I have held a variety of senior roles within the aviation industry including:
	(a) Regional Airports Manager Northern - responsible for all of Air New Zealand Limited's ("ANZL") airport operations at Auckland Airport and regional airports north of Taupo.
	(b) Vice President Airports, The Americas - responsible for ANZL's operations in the USA, Chile, and Canada. This role also included airport and government affairs and airport charges responsibilities.
	(c) Vice President Network Logistics - responsible for ANZL's domestic jet and global international crew and aircraft operations planning and co-ordination.

	1.4 I am currently self-employed as an airlines and aviation consultant with ELM Associates Limited ("ELM").  In this role I provide consultancy services to various airlines relating to customer self-service and process development, facilitation, airp...
	1.5 I have also undertaken consulting assignments for airport companies in Oman and Australia.
	1.6 I have been an active member of the Wellington Air Noise Committee and Auckland Airport Air Noise Community Consultative Group for 10 years.  My role in this activity is as a Board of Airlines NZ industry representative.
	1.7 I have also participated in the development of the Noise Management Plan through Plan Change 35 at Queenstown. I am also acting as an aviation adviser on airport related matters to Marlborough District Council for the current District Plan review....
	1.8 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 agree to comply with it while giving oral evidence before...
	1.9 This evidence is prepared on behalf of ANZL and relates to Chapter 6 - General Rules and Procedures of the Christchurch Replacement District Plan (Stage 2) ("Proposed Plan").
	1.10 This evidence focuses on:
	(a) the importance of ANZL's engine testing operations;
	(b) an explanation of current engine testing operations undertaken by ANZL;
	(c) an explanation of flight schedules;
	(d) an explanation of current engine testing activity;
	(e) what ANZL is currently doing to mitigate the effects of engine testing operations, and what further action it is able to take;
	(f) the possibility of constructing an engine testing enclosure (including feasibility and the degree of noise attenuation this may provide); and
	(g) a response to issues raised by Council evidence.


	2. importance of ANZL's engine testing operations
	2.1 Ground running of "on-wing" aircraft engines is an inherent part of, and an essential element of, ensuring aircraft reliability and safe aircraft operation at major international and domestic airports.
	2.2 Aviation maintenance of aircraft airframe and engines is performed to a prescribed program defined by manufacturers and regulatory authorities. The programs applicable to engines generally require specific work at specified intervals, and from tim...
	2.3 An airlines compliance regime is defined in its exposition which in ANZL's case has been approved by the Director of the Civil Aviation Authority ("CAA"). An exposition is a collection of manuals that cover each area of an aircraft operator's busi...
	2.4 Failure, by an airline, to comply with the manufacturer and regulator's compliance requirements is not only a significant safety concern, but can also result in the imposition of a range of penalties, including financial or physical grounding of t...
	2.5 The intent of the regulations and maintenance requirements is to ensure safety of operation and compliance with those requirements is therefore mandatory.

	3. ANZL's Current engine testing operations
	3.1 ANZL operates a large maintenance base and organisation at Christchurch International Airport for the primary purpose of maintaining, and ensuring, the safe operation of its mixed fleet of Airbus A320, Aerospatiale ATR72, and Bombardier Q300 aircr...
	3.2 Overall, ANZL employs approximately 1700 staff in Christchurch of which the Maintenance and Engineering operation employs more than 700 highly skilled engineers and administration staff in the Christchurch facility. The ANZL annual wage bill in Ch...
	3.3 Additionally, ANZL, in conjunction with Christchurch International Airport Ltd ("CIAL"), has invested in long term leases and significant infrastructure to support its maintenance operations.  Similarly, in operating the airport, CIAL also has oth...
	3.4 In addition to supporting ANZL's own operations, ANZL' also provides support to third party customers, including Virgin Australia, Jetstar, and Jet Connect (Qantas). As the only Federal Aviation Administration ("FAA") certified maintenance organis...
	3.5 ANZL is a minority joint venture partner with Pratt & Whitney, a US and global aero engine manufacturer, which operates "off wing" aircraft engine maintenance, repair, and overhaul business based at Christchurch Airport, called Christchurch Engine...
	3.6 While ANZL plays no part in the day to day operation of CEC, it purchases aero engine overhaul services from CEC as a commercial customer. The day to day CEC business is focused on major overhauls of aircraft engines. Due to the comprehensive natu...
	3.7 A key differentiation between the engine "testing" undertaken by CEC and that of ANZL, is that the nature of ANZL engine "testing" is in the course of routine maintenance, during aircraft layover between operational days, required to ensure the re...
	3.8 This type of engine "testing" is more appropriately called "ground running" and typically involves leak and vibration checks, as well as precautionary check post-engine washes, or for defect rectification. I prefer to use the term ground running i...
	3.9 This "on-wing" ground running is performed with the aircraft engine in-situ on the aircraft wing as distinct from the type of "off-wing" engine testing performed by CEC which is performed in a dedicated specially designed test cell.
	3.10 The "off-wing" engine tests performed in the test cell are of extended duration and "on–wing" engine testing" by comparison, is intermittent and short in duration.
	3.11 ANZL also has maintenance bases at Auckland, Hamilton, and Nelson where overnight maintenance is undertaken on various aircraft in the fleet. Superficially this may seem to be a significant number. However Auckland and Christchurch maintenance ba...
	3.12 The primary maintenance role at Hamilton and Nelson is "heavy" overhaul maintenance of turboprop aircraft which are removed from service for several days at a time. Both locations do undertake some line maintenance related engine running, however...

	4. FLIGHT SCHEDULES
	4.1 ANZL operates a mixed fleet of turboprop and jet aircraft to serve Christchurch, to meet market demand. Of a total fleet of 105 aircraft (of different types), 80 of them are likely to cycle through Christchurch at some point in time.
	4.2 On average, ANZL operates 75 flights to and from Christchurch each day serving domestic "main trunk" routes, regional New Zealand and the Australian main centres of Sydney, Melbourne, and Brisbane.
	4.3 The domestic flight schedule structure is designed to meet market demand at a national level, and determines to some extent the available time windows and locations where essential maintenance can be undertaken. The relatively short sector distanc...
	4.4 A review of flight schedules at Christchurch shows that ANZL's international jet movements occur between 0600 and 2359, leaving the available time for maintenance activity (after aircraft cool-down and pre-service) to 0100 - 0500. A requirement to...
	4.5 Other trans-Tasman operators work to a similar schedule.
	4.6 Domestic jet schedules operate from 0630 - 2130 with a few services arriving into Christchurch after 2130. A similar cool-down and pre-service window is required before engine maintenance can be undertaken, and while the night time window is longe...
	4.7 Regional turbo prop schedules have a comparable timeframe to that of the domestic jet schedules.
	4.8 Other factors in schedule design include:
	(a) fleet utilisation to support an adequate return on investments; and
	(b) the specific fleet maintenance requirements which also influence aircraft utilisation.

	4.9 The primary schedule demand for domestic services at the beginning of the day is for access to main and regional centres to facilitate business activity. Relatively short domestic flight sectors enable business people and travellers to accomplish ...
	4.10 It also follows that aircraft which arrive in the evening will be departing at the commencement of operations next day. Out of necessity, flight schedules at Christchurch have to be integrated with other destinations and points of origin.
	4.11 In terms of ANZL's operations, there is on average an eight aircraft layover at Christchurch each night, and of these aircraft up to four, or 50% of them, may require some form of engine related maintenance. I would expect similar impacts for oth...
	4.12 Should maintenance related engine ground running be curtailed during the night hours, the outcome would be that engine running would have to be undertaken at a time when:
	(a) some flights would typically be departing for other destinations;
	(b) or returning evening flights would either not be able to operate to facilitate maintenance elsewhere;
	(c) or flying would cease earlier than currently. This would foreclose some customers' ability to achieve full day business activities, or be forced to accommodate their travel requirements over more than one day.

	4.13 Alternatively, if the same levels of demand and service were to be maintained while restricting night time ground running, it would be necessary to increase aircraft fleet numbers or aircraft size.  This could only occur at considerable cost; in ...
	(a) acquiring the necessary aircraft;
	(b) attendant maintenance and other costs; and
	(c) inefficiency associated with lower utilisation (which is measured in average hours flown per aircraft per day).

	4.14 Constraints on night time engine running may also result in maintenance work being re-assigned to another location which has resourcing and economic implications at the Christchurch base, and the Christchurch market / economy.  In such a scenario...

	5. ENGINE TESTING ACTIVITY
	5.1 ANZL currently conducts an average of 26 engine ground runs per week at Christchurch to support its own "line" operations. Additionally, it undertakes an average of two heavy maintenance related engine runs per week during daytime hours. "Heavy" m...
	5.2 ANZL also undertakes engine ground runs on behalf of other airlines at Christchurch where the other airlines do not have licensed maintenance resources on site to undertake the work. On average, these comprise of two events per week.
	5.3 Aside from complying with technical requirements, engine ground running is carried out in accordance with the rules and requirements defined by CIAL. These instructions outline acceptable locations at the airport for engine ground running, includi...
	5.4 Jet engines being ground run are sensitive to wind direction and as a consequence must be faced into the oncoming wind direction. This requires an area that is sufficiently large to facilitate positioning the aircraft facing into the wind, and in ...
	5.5 As I have discussed in section 4 above, the available windows for essential maintenance at Christchurch are when the aircraft are available, following cool down and pre-service. The bulk of these windows are essentially during night time hours.
	5.6 CIAL, as the operator of Christchurch Airport, is responsible for prescribing the "rules of operation" for users of the airport, and is required by Environment Court direction to have in place a noise management plan. This plan is available on CIA...
	5.7 One measure of performance is that of noise complaints. Our review of the management plan information suggests that complaint levels with respect to engine testing are relatively low when compared with the overall complaint levels.
	5.8 I am aware that CIAL also engages with the ANZL maintenance team when investigating and resolving complaints, and ANZL supports CIAL in that process.
	5.9 Aircraft operators at Christchurch are required to report all engine ground run activity to CIAL. ANZL understands that the proposed contours have been modelled on historical data reflecting a selection of the worst case scenarios at each engine r...

	6. Mitigation of engine testing OPERATIONS
	6.1 In the course of this process ANZL has listened to and noted the concerns of a number of submitters in relation to the Proposed Plan. However, ANZL also notes that this level of concern does not appear to have been reflected in reported noise comp...
	6.2 ANZL strives to be a "good neighbour", and as a consequence of these expressions of concern, has reflected on its internal processes and management of overnight maintenance activity.
	6.3 ANZL already employs a range of mitigation practices and will enhance these with the implementation of an automated engine testing compliance regime ("ETMS") developed by Marshall Day Acoustics, and provided by CIAL.
	6.4 ETMS will enable maintenance planning staff to enter the specific details of the engine run (ie time of day, engine type, power setting, run duration and airport location), and identify that compliance requirements can be met.  On the day, mainten...
	6.5 The duration of engine ground running is related to the type of work required. For example, one type of maintenance is engine washing which involves the streaming of fluid through an engine to remove deposits. This improves engine reliability, and...
	6.6 The revised management practices to be implemented with the ETMS will include:
	(a) An increased emphasis on the use of daylight hours for engine runs  when practicable.  For turboprop aircraft there are, from time to time, some daylight layover windows available of sufficient length to facilitate engine related maintenance.  The...
	(b) Reinforcing and ensuring engine ground running requirements are known to maintenance teams, as well as ensuring that engine running activities during the night time period are limited to essential requirements (rather than any optional or deferrab...
	(c) Undertaking idle ground engine running during taxi of aircraft to the terminal stands. While this is indistinguishable from normal aircraft operational noise, it is included in the notified and revised "engine testing" contours.
	(d) Undertaking any significantly longer turboprop engine runs at the western Runway 11 location. This location is, however, vulnerable to unavailability if Runway 11 is in operational use. Longer term use of the Runway 11 location will require invest...
	(e) Adjusting the maintenance window to spread work over several days, rather than concentrating a large volume of the work in a single night period.
	(f) Balancing the work across the maintenance bases, where reasonably practicable.
	(g) Reporting all activities to CIAL for oversight purposes.

	6.7 ANZL recognises that there are other options available to the Panel for mitigation which could include for example, a complete ban on any maintenance related aircraft engine running. However, this would have significant consequences - the fact is ...
	6.8 Given the fact that Christchurch Airport is a 24/7 airport, with approved operational noise contours, aircraft noise during night time operations is a natural by-product of that opportunity, and has been the case for many years.
	6.9 Constraining maintenance operations has far reaching implications at both a local, regional, and national level.
	6.10 ANZL has evaluated the Marshall Day report with respect to the development of the notified contours. Separately, ANZL has evaluated its own activity relative to that report.
	6.11 While ANZL is supportive of the approach adopted by Marshall Day in developing the notified contours against a worst case scenario, ANZL is of the view that engine ground running, which is one component of overall airport operations noise, should...
	6.12 ANZL has also evaluated the subsequent revised contours, and engaged with CIAL with regard to the objectives and potential outcomes from the changes. ANZL has also formed a view based on that evaluation, that it will be possible for all operators...
	6.13 ANZL will play its part in achieving this outcome by strengthening its management approach and utilising the software to be provided by CIAL to adjust forecast work, internal planning processes, and potential noise effects to satisfy compliance r...

	7. Possibility of an engine testing enclosure
	7.1 One option for noise mitigation is potentially the use of a ground running enclosure ("GRE"). I will defer to Mr Day of Marshall Day with respect to the acoustic properties of a GRE, and focus my comments on the practicality of such an enclosure f...
	7.2 In making these comments, I note that GRE manufacturers' claims for noise reduction benefits need to be closely examined and co-related to the position of the GRE relative to the proximity of the noise receiver, together with all relevant factors ...
	7.3 To this end, ANZL has consulted with a prominent GRE manufacturer in the course of preparing this evidence.
	7.4 As noted above with respect to comments on the criticality of wind direction for jet engines, the orientation and location of a GRE is also critical to efficient and optimal use. A brochure illustrating how a GRE might operate is enclosed at Appen...
	7.5 Where the wind direction is such that the GRE could not be used, or when larger aircraft cannot be accommodated within the GRE, a second, on airport "fallback" location is also required. Typically, these locations do not have mitigation structures.
	7.6 Given the size of these structures, the location also has a strong dependency on land availability and position relative to other airport operations, and the avoidance of interference with airfield navigational aids.
	7.7 The structure also requires adequate accessibility for aircraft and the site works, therefore, comprising not only the GRE footprint area, but also the accompanying taxiway and lighting infrastructure.
	7.8 The design and development is therefore a major task involving a variety of disciplines.
	7.9 Our investigations identified that the structure cost for a GRE capable of accommodating aircraft up to C130 size aircraft at Christchurch, would be in the order of NZ$8 million dollars exclusive of site, access, and infrastructure works which are...
	7.10 These estimates do not include the cost of necessary additional infrastructure that may be required to provide a secondary location. Aircraft  larger than the C130 (such as the Boeing 787 and Boeing 777) operate at Christchurch, (although these a...
	7.11 This is an investment that would have to be made by CIAL and would have a substantial effect on the cost of travel from Christchurch. Being the largest operator at Christchurch, ANZL would expect to bear the bulk of that cost.
	7.12 In contemplating this sizable investment, ANZL believes CIAL would have to carefully consider balancing the competing priorities of cost, community needs, compatibility, and operational requirement.
	7.13 A key benefit that must be considered is the reduction in noise effects delivered by a GRE. The GRE manufacturer claims a 15dB reduction at 150 metres from the structure. Notwithstanding the views put forward by some parties that noise reductions...
	7.14 A Google Earth search suggests that aside from a number of existing houses in close proximity to the airport that fall within the 55 dB Ldn operational contour, the balance of residential housing in the vicinity of Christchurch Airport is approxi...
	7.15 Dr Chiles (at 6.5) suggests that the reduction would be "well over 10 dB immediately outside the enclosure" and '"in the order of 3-5 dB at houses which are further from the enclosure". Unfortunately, he does not specify at what distance the hous...
	7.16 Limiting engine ground running activity to ensure noise effects do not exceed the operational contours is, in ANZL's opinion, a constructive solution because the operational contours have now been established for some considerable time, were deve...
	7.17 ANZL is of the view that, presently, a ground running enclosure will not deliver quantifiable benefits that justify a likely minimum NZ$10 million investment.
	7.18 ANZL also acknowledges that constraining engine ground running within these parameters may in time create pressure for expansion of the contours as growth occurs.  In that circumstance, ANZL is of the view that if compliance cannot be achieved wi...
	(a) require operators to reduce engine ground running at night to meet compliance requirements with the potential to have detrimental effects on schedule or maintenance business; and
	(b) construct a GRE.

	7.19 However, ANZL considers that the management decision (in terms of how to achieve ongoing compliance with the contours) should ultimately be a matter for CIAL (in consultation with the operators as appropriate).  It is not something that needs to ...

	8. Community Relationships
	8.1 ANZL perceives that some submitters' concerns are potentially due to a perception that airport activities, specifically with reference to noise related issues, lack transparency.
	8.2 CIAL provides information on noise related activities through its annual noise management plan which is accessible by the community through its website.
	8.3 CIAL also provides access complaint reporting via telephone numbers, and forms on its website and proactively addresses, these noise complaints. However, it seems the handling of complaints and the management of other noise related concerns may no...
	8.4 ANZL's experience is that in today's world of dynamic media and information sharing a proactive and transparent management of noise related issues is essential.
	8.5 CIAL has recently commenced the establishment of a Community Liaison Committee.  ANZL understands the terms of reference are still evolving. In other locations where ANZL has experience (Auckland, Wellington, Queenstown, Vancouver, Sydney, and Hea...
	(a) an independent chairperson jointly appointed by Council and CIAL;
	(b) the appointment to the committee of industry representatives (by CIAL), key CIAL management, and a number of community representatives appointed / elected by Council;
	(c) a transparent noise management plan (and objectives) that includes the committee constitution in addition to complaint processes / resolution procedures;
	(d) an effective community accessible website that contains noise related activity reports and minutes of liaison committee meetings.


	9. issues raised by Council evidence
	9.1 In preparing my evidence, I have reviewed Dr Chile's evidence.  I will leave Mr Day to address the technical matters in more detail but have the following observations.
	9.2 At paragraph 5.4, Dr Chiles recommends the control of engine ground running noise using the same parameters as for all other industrial sites. ANZL disagrees with this proposition on the basis that industrial site noise parameters are usually appl...
	9.3 At paragraph 5.5, Dr Chiles suggests that if engine ground running were to be controlled using an Ldn criterion, then he considers that all operational and engine related aircraft activity should be combined and represented cumulatively rather tha...
	9.4 ANZL has concluded that Dr Chile's recommendation of an Leq 15 minute management methodology at Christchurch is inconsistent with current practice at the other significant aircraft maintenance base in New Zealand, (ie Auckland).
	9.5 At paragraph 8.9, Dr Chiles opposes CIAL's proposal to provide for a 2 dB tolerance for atypical events. ANZL agrees with Dr Chiles' opinion that compliance should be the first priority. However, ANZL has supported CIAL's tolerance approach on the...
	9.6 Given the intention to use the ETMS tool for forecasting potential impacts, it should be possible for CIAL and Council, using appropriate controls, to collaboratively evaluate imminent events and determine whether an exceedance will be permitted.
	9.7 ANZL notes also that the Council has proposed revised wording at 6.1.4.2.7 Engine Testing at Christchurch International Airport, as follows:
	9.8 ANZL considers that both CIAL and Council's options would be workable, however, on balance, it prefers the revised wording above.  This is because the circumstances in para (d) are likely to be sufficiently broad to capture most situations where u...
	9.9 In preparing my evidence, I have also reviewed the evidence of Ms Glenda Dixon'.
	9.10 At paragraph 5.26, Ms Dixon refers to the submission of Mr David Lawry (#2514.1) seeking that the plan includes a requirement that existing noise contours be remodelled every ten years.0F
	9.11 Ms Dixon refers to the fact that the operational noise contours, given they overlay three districts, are appropriately contained in Chapter 6 of the RPS where provisions for noise contour review are also contained. Ms Dixon further notes that CIA...
	9.12 ANZL considers that retention of the engine testing contours on the maps in the short term may be helpful, however, ANZL is also of the view that all that is required are the operational contours combined with an underlying methodology and rules ...
	9.13 ANZL supports Ms Dixon's recommendation at 7.17 accepting CIAL's proposal of a 2dB exceedance in part.

	10. CONclusion
	10.1 ANZL's "on-wing" maintenance operation at Christchurch Airport is a business critical activity with a primary focus of supporting ANZL's daily operations to and from Christchurch. ANZL also provides support to some other aircraft operators at Chr...
	10.2 ANZL has a total workforce of 1700 employees, some 700 of whom are employed in maintenance related activity.
	10.3 For market demand reasons and efficient aircraft utilisation the available windows for essential aircraft engine maintenance are during night time hours.  As a consequence short duration maintenance related engine running checks occur during nigh...
	10.4 Constraining engine testing at night through the application of the general noise requirements of NZS6802 would have a significantly detrimental effect on the ability of airlines to efficiently serve the Christchurch market and region.  It would ...
	10.5 Until receipt of the notified "engine testing" contours (which are based on worst case sampling of historical records), and subsequent community submissions,  ANZL was not aware of any substantial level of community concern with respect to night ...
	10.6 ANZL has evaluated the underlying assumptions in the notified contours and the proposed revised contours which result in constraining engine run activity to not exceed the long established operational noise contours at Christchurch Airport.
	10.7 ANZL is familiar with the management of engine testing noise at other locations and supports the recommended approach using the rolling seven day Ldn methodology proposed by CIAL.
	10.8 ANZL has also evaluated its maintenance operations and is confident, with the introduction of the ETMS technology it, along with other airport users, will achieve reliable compliance with the proposed revised engine testing contours.
	10.9 ANZL has also reviewed the proposed rules that provide for atypical situations and supports Council's proposed wording revisions to 6.1.4.2.7.
	10.10 For these reasons, ANZL recommends the Hearing Panel adopt the proposed revised contours and rules relating to engine testing at Christchurch Airport.
	Eric Morgan

	Appendix A:  BROCHURE illustrating ground running enclosure

