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1. INTRODUCTION 

Qualifications and scope of evidence  

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.  My qualifications and 

relevant professional experience are set out in my statement of 

evidence dated 17 February 2016. 

1.1 I do not intend to repeat the matters raised in my earlier statement of 

evidence.  Instead, the purpose of this evidence is to address matters 

raised in the statements of evidence filed by witnesses for other 

submitter parties, with a focus on the key inaccuracies.  Where a 

witness has raised a matter within my area of expertise that I have 

not addressed in this statement of evidence, this is not to be taken as 

acceptance of the matters raised. 

Code of conduct 

1.3 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. 

2. RESPONSE TO EVIDENCE ON BEHALF OF OTHER 

SUBMITTERS 

2.1 I have read all of the evidence filed on the General Chapter 6 topic 

that is relevant to my evidence.  In this statement I comment on the 

evidence of: 

(a) Michael Marra; 

(a) Gerrit Venema; 
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(b) John Paul Clarke; 

(c) David Lawry; and 

(d) John Sugrue. 

General comment with respect to a number of submitters 

2.2 Mr Marra (2054), Mr J Sugrue (2567), Mr D Lawry (2514), Mr G 

Venema (2091), Mr B Campbell (2489), and Ms V Payne (2191) have 

similar themes across all of their submissions and evidence, and 

have also adopted aspects of each other's evidence. In the interests 

of brevity, I will address the common themes of interest once, as they 

apply equally to all of these submitters, and where Air New Zealand 

Limited ("ANZL") either opposes or supports specific items in 

respective submissions I will address those in the context of the 

applicable submitter.  

2.3 Where I have covered issues in my primary evidence that have been 

raised, or address issues raised by other submitters, I rely on my 

primary evidence.  

Evidence of Michael Marra 

2.4 In paragraphs 2 – 4 of his primary evidence, Mr Marra refers to 

Section 52 of the Christchurch International Airport Bylaws and 

Approval Order 1989 ("Bylaw") and asserts that the Bylaw is being 

flouted and no compliance procedures were instigated. It is not clear 

who Mr Marra is inferring should have instigated the "compliance 

procedures" and just which compliance procedures he asserts were 

necessary.  

2.5 As acknowledged by Mr Marra in his primary evidence at paragraph 

3, the Bylaw allows the airport manager to vary engine run locations. 

The Bylaw however, as suggested by Mr Marra, does not specify any 

requirements other than that the prior approval of the airport manager 

is required, and the provision of a report specifying the reasons is to 

be provided. The suggestion by Mr Marra, and other submitters, 

would then seem to be that Christchurch International Airport Limited 

("CIAL") and maintenance providers at Christchurch Airport have 
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adopted an irresponsible approach to the management of engine 

ground running.  

2.6 ANZL disagrees with any such suggestion, for a number of reasons: 

(a) Engine ground running has been undertaken at a number of 

locations at Christchurch Airport for many years and is 

enabled by the Bylaw.  

(b) There are no specified locational compliance requirements 

in the Bylaw. 

(c) There are no specific limitations in the Bylaw with regard to 

power setting limitations. 

(d) CIAL's and Christchurch City Council's ("Council") proposed 

rules and compliance requirements are a positive step 

forward towards managing noise effects.  

(e) I was involved (as an employee of ANZL) in the introduction 

of the A320 at ANZL, and was aware of the pavement 

constraints for ground engine running, and specifically those 

at Christchurch. During this period, an incident occurred that 

involved damage to a taxiway (asphaltic surface) and an 

aircraft being ground run at the Runway 11 threshold.  ANZL 

and CIAL, in accordance with standard safety investigative 

practices, assessed remedial options. The best practicable 

option was the construction of a concrete run-pad 

and relocation of the primary engine run location from the 

Runway 11 threshold to another airfield location, for the 

following reasons:   

(i) An underlying issue with modern low slung jet 

engines is that running at high power there is the 

potential to create a suction effect of such intensity 

that asphaltic surfaces can be peeled open, and the 

resulting debris pass through the engine. The hot jet 

efflux can also peel asphaltic surfaces and thrust 

the debris into the aircraft structure causing 
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substantial damage. Physical ground-based 

structures or activities in the immediate vicinity of 

the jet efflux are also at risk. 

(ii) To address the issue of stationary ground running 

of low slung jet aircraft engines on asphaltic 

surfaces, aircraft manufacturers offer a number of 

guidance points and recommend that high power 

engine ground running should be undertaken on 

concrete surfaces as a priority. I comment 

separately on the A320 aircraft specifically at 

paragraphs 2.12-2.13 of this rebuttal. 

(iii) Other locational factors to be considered included 

the proximity of the general aviation activity with 

grass runway and buildings near the Runway 11 

threshold, constraints on the use of Runway 11/29 

which over time would increase and the impacts of 

maintenance aircraft movement on overall airfield 

activity.  

(iv) In the context of Christchurch Airport itself, all other 

possible options currently available for engine 

ground running were, and still are, asphaltic 

surfaces. 

(v) That a 2009 assessment by ANZL and CIAL of the 

Orchard Road engine run location, with acoustic 

engineer support, resulted  in the development of 

the ETMS reporting system. This enabled the 

collation of data from ANZL activity and has more 

recently informed ANZL in supporting the revised 

proposed contours, the development of compliance 

rules and the provision of tools to assist 

compliance.  

(vi) The development by CIAL of operational use rules.  
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(f) ANZL has also assisted CIAL's investigation of complaints 

where it relates to ANZL maintenance activity and will 

continue to do so.   

2.7 At his paragraph 7 Mr Marra refers to an International Civil Aviation 

Organisation ("ICAO") document, of which five pages of the original 

16 have been included as Attachment C of his evidence. The original 

presentation included at Attachment 1 of this rebuttal evidence 

identifies that the presentation is an overview of ICAO Document 

9829AN/451 “Guidance on the Balanced Approach to Aircraft Noise 

Management” which provides guidance on the operation and noise 

management of aircraft in flight, aircraft under way on an airport, and 

aircraft parked at airport terminals. It provides some guidance on 

ground support equipment noise as well, but contains no guidance on 

the management of aircraft ground running for maintenance 

purposes.  As such, the ICAO material referred to by Mr Marra 

actually provides very little assistance with the issues currently before 

the Panel.  

2.8 In commenting on the ICAO documentation and Mr Marra's 

observation regarding New Zealand's signatory status to ICAO, I note 

that compliance with the recommendations and obligations referred 

to by Mr Marra is limited to the extent adopted by New Zealand. 

ICAO does not, and cannot, mandate compliance, and the inherent 

right of states to adopt methodologies appropriate to their own needs 

remains available to all signatories.      

2.9 The ICAO document includes a number of case studies, of which, as 

noted by Mr Marra, Auckland Airport is one. The Auckland case study 

is at Attachment 2 of this rebuttal evidence. It is clear from the 

attachment that the case study is limited in its focus to over flight, and 

contains no reference to ground engine running at Auckland.    

2.10 Acknowledging that the ICAO document is focused on aircraft 

operations (rather than engine testing), it is apparent that CIAL and 

the Council have previously adopted a number of items in the ICAO 

guidance for aircraft operations.  For example, noise contours, land 

use rules and, at a CIAL level, operational rules.  
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2.11 It is also apparent, from ANZL's perspective, that a number of the 

operational principles could also be applied to engine ground running 

activity. It is ANZL's view that both CIAL and the Council have set out 

to achieve that outcome with the proposed compliance requirements, 

revised contours, land use rules, measures and tools. ANZL supports 

that approach.  

2.12 At paragraph 41.1, Mr Marra asserts that a reason proffered by ANZL 

for not using the Runway 11 threshold for ground engine testing is 

that the A320 engines are closer to the ground than the B737 

engines.  He cites the Section 32 report as evidence of that. For the 

avoidance of doubt, ANZL was not requested to provide, nor 

proffered, any information to assist the compilation of the Council's 

Section 32 Report.   

2.13 ANZL rejects Mr Marra's assertion for the reasons noted above.  I 

also note that the A320 engines are canted 2 degrees downwards 

from front to the rear, which exacerbates the potential for peeling 

asphaltic material from taxiways and aprons as noted above in 

paragraph 2.6(e).  An extract from the A320 aircraft manufacturer's 

instructions are included in this evidence at Attachment 3 and 

ANZL's operating instructions are included at Attachment 4.  

2.14 At paragraph 41.2, Mr Marra refers again to the Section 32 Report 

and the presence of gravel as a reason to not use the Runway 11 

threshold area. Foreign Object Damage ("FOD") is a serious risk to 

safe operations. Mr Venema refers to this as "gravel rash". ANZL has 

not proffered this as a reason not to use the runway threshold area. It 

is a fact, however, that asphaltic surfaces are more prone to the 

creation of loose materials, and detecting the occurrence of FOD at 

night is more problematic than during the day. 

2.15 At paragraph 42.1, Mr Marra suggests that the desirability of carrying 

out engine runs into wind is overstated. ANZL rejects Mr Marra's 

assertion. ANZL would agree that modern aircraft jet engines have a 

small improvement in the degree of flexibility over that of early jet 

engines with respect to orientation relative to wind direction when 

starting. However, the reality is that everyday pilots operating aircraft 
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from terminal stands must consider wind direction when starting 

engines to avoid the potential for stalling and comprehensively 

damaging the engine(s).  Extracts from the ANZL maintenance 

manuals with guidance on engine starts and testing is contained at 

Attachment 5.   

2.16 In paragraphs 11 - 22, Mr Marra discusses Auckland Airport, its 

approach to noise management and references the proposed 

Auckland Unitary Plan which at present is undergoing a number of 

hearings and has yet to reach a stage of becoming fully operative.  

2.17 ANZL is familiar with the requirements of the Auckland noise 

management plan, which is contained within the Auckland 

International Airport Limited ("AIAL") Designation 1100 of the 

proposed Unitary Plan. Prior to the amalgamation of the Auckland-

area cities, the Designation was contained in the Manukau City 

Council District Plan.  

2.18 At Christchurch Airport, where there are long established operational 

noise contours, ANZL understands that the consequences of a 

breach are the same as that at Auckland, ie an operational constraint.  

As there are currently no engine testing contours and compliance 

requirements at Christchurch it is difficult to understand Mr Marra's 

contention that there are no consequences of "non-compliance".  

2.19 Should the Hearing Panel adopt CIAL's and the Council's proposed 

approach to managing engine testing noise going forward, then the 

consequence of non-compliance will also be clearly established for 

Christchurch.   

2.20 ANZL agrees with Mr Marra that there are some elements of the 

aircraft noise management approach at Auckland that might be 

appropriately applied at Christchurch. It does not agree that an 

automatic uplifting of the Auckland approach is necessarily 

appropriate for Christchurch. As with several New Zealand airports, 

and as highlighted by the ICAO case studies, there are a variety of 

options utilised by different local and regulatory authorities to address 

noise matters. ANZL is of the view that the development of policies 
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and rules by location enables the crafting of requirements appropriate 

for that location and activity. CIAL and the Council appear to be 

adopting that approach with the proposed rules and contours. 

2.21 At paragraph 39 and in "Recommendation #4" at paragraph 46.4, Mr 

Marra recommends that engine testing be carried out in a purpose 

built ground run enclosure ("GRE"). ANZL agrees that is one of 

several options available for the management of noise effects as 

noted in my primary evidence. Another is the use of contours and 

compliance rules to limit the spread of noise. 

2.22 Mr Marra goes on to say that a GRE would only need to be large 

enough for an A320 or B737. His observation of aircraft sizing is not 

supported by Mr Venema, or indeed Ms Payne, who opposes any 

sort of C130 running day or night.   

2.23 As noted in my primary evidence, there are a number of factors with 

respect to both siting, size, and use of GREs - in terms of the 

circumstances in which they will be an appropriate option - that are 

also borne out in overseas experience. One example is the Seattle-

Tacoma airport where a study was conducted by respected acoustic 

engineers Harris Miller Miller & Hanson, and was summarised as 

follows:1 

Project Experience: Seattle-Tacoma International Airport, 
Washington 

The Port of Seattle commissioned a study following the 
completion of a 14 CFR Part 150 Noise Compatibility Study 
Update, which determined that a Ground Run-up Enclosure 
(GRE) may reduce noise impact. During the Part 150 Study, 
however, no obvious location for the facility was found, and 
questions of the GRE's effectiveness in the unique 
atmospheric conditions of the Pacific Northwest were left 
unanswered. 

2.24 I recently discussed the potential siting of a GRE at Los Angeles 

International Airport ("LAX") with an aviation expert colleague 

employed by AECOM in the USA. His response was that despite the 

proximity of residential housing to the airport's runways and 

                                                           
1
  Harris, Miller, Miller & Hanson. ("HMMH").  HMMH are respected acoustic engineers 

in the USA, and are also the authors of the Portland GRE report to which Dr Clarke 
refers. 
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maintenance areas (1000m), a proposal to construct a GRE at LAX, 

like Seattle, had been discarded at the investigation stage.  

2.25 In 2005, ANZL participated in a requirements analysis evaluating the 

possible siting and necessity for a GRE at Auckland. The project did 

not proceed beyond the evaluation phase due to issues related to 

siting, cost, and minimal environmental benefit.    

Evidence of Gerrit Venema 

2.26 I note in rebutting Mr Venema's evidence that I rely on the other 

experts' (Messrs Day, Copeland, Bonis and Boswell on behalf of 

CIAL) evidence to support my comments.  

2.27 ANZL also repeats the fact from its primary evidence that the 

maintenance of aircraft is a mandatory requirement.   

2.28 In that context, Mr Venema's evidence reflects anecdotes of his own 

experiences at ANZL, and is peppered with unsubstantiated 

allegations of unsafe practices, collusion, unlawfulness and the 

supposed hazardous nature of engine testing. 

2.29 At paragraph 3.2, Mr Venema asserts that "based on his own 

experience at Air NZ that best practice is not always adopted". What 

is actually meant by the sometimes overused term of "best practice" 

in the context of Mr Venema's evidence is not clear.   

2.30 At section 4 of his evidence, Mr Venema challenges the 

appropriateness of the current practice. It appears that the 

fundamental problem with both section 4 and 5 of Mr Venema's 

evidence is that Mr Venema (and some other submitters) have failed 

to grasp that aircraft maintenance and associated engine ground 

testing activity is a core airport business activity. Simply put, there is 

no other location than Christchurch Airport that this activity can be 

undertaken in the Christchurch region, and the possible loss of this 

activity would have wide impacts.  

2.31 Mr Venema's allegations, while in my view irrelevant to the current 

plan change proceedings, have been publicly stated and so require a 

response. ANZL categorically rejects the substance of Mr Venema's 
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suggestions about the way that ANZL operates. ANZL is a 

responsible and safe aviation business that coincidentally employs a 

large number of staff in the Christchurch area, and through the 

exercise of its business activity supports a strong economic 

contribution to the region and New Zealand. The core Business 

Principles that have been adopted (and practised) by ANZL are: 

(a) operate safely, responsibly and reliably; 

(b) act with integrity, honesty and transparency; 

(c) protect our people, property and information; 

(d) treat people fairly and with respect; and 

(e) comply with the law. 

2.32 Additionally, ANZL's Group safety policy has a strong management 

commitment to continually improve safety strategies including 

initiatives to support improvement. "Just Culture" principles underpin 

the reporting of incidents and accidents combined with a strong 

commitment to instil a safety culture and continuously improve.  

Safety is a non-negotiable mandate. 

2.33 Eurocontrol describes a "Just Culture" as a culture in which front-line 

operators and others are not punished for actions, omissions or 

decisions taken by them which are commensurate with their 

experience and training, but where gross negligence, wilful violations, 

and destructive acts are not tolerated.  

2.34 Underpinning these high level principles is a philosophy and practice 

of hazard reporting and High Performance Engagement processes 

that engage the front line workforce in solving workplace issues.      

2.35 In paragraph 5.2, Mr Venema refers to the inappropriateness of the 

use of the Orchard Road engine run pad and asserts that the location 

"presents significant hazard danger of jet blast to transiting staff and 

facilities". He supports this statement with his Attachment C on which 

the aircraft alignment, and alleged jet blast, is inconsistent with the 

specified requirement for aircraft positioning on the run pad. It is self-
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evident that the observance of safe practices in aviation is the 

responsibility, individually and collectively, of the participants.  

2.36 In paragraph 5.2, Mr Venema refers to an incident between an 

aircraft under power and a stationary aircraft in the vicinity of the 

Orchard Road run pad, and seems to conclude that the cause was 

exclusively the physical location of the run pad and not a combination 

of factors (including human factors), which are common in such 

incidents. As noted by his Attachments E & F, the matter was 

reported to CAA as required, an investigation conducted and 

appropriate remedial action taken.   

Evidence of John Paul Clarke 

2.37 ANZL understands that Mr Day will address the acoustic technical 

aspects of Dr Clarke's evidence.  

2.38 For the avoidance of doubt, ANZL supports the proposed plan wording 

as outlined in my primary evidence at paragraph 9.7. 

2.39 At paragraph 18, Dr Clarke states that the ground run-up testing 

location is poorly positioned relative to the population distribution 

around the airport, and that it is far from optimal in terms of 

containing the noise within the airport boundary, or within the existing 

noise contours.  

2.40 Presumably Dr Clarke's comments are based on the notified contours 

which CIAL has proposed should be revised. 

2.41 ANZL disagrees with Dr Clarke's hypothesis for several reasons: 

(a) Location of the run-up pad relative to the population 

distribution, (while perhaps not the ideal), is just one factor in 

the selection of a run-up location. For example, in addition to 

Dr Clarke's simple objective these factors are also 

necessary considerations: 

(i) Size requirements and access.  For example, is the 

airport a multiple runway facility and is runway 
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crossing required with the associated risks for 

aircraft being towed. 

(ii) Proximity to other airfield operations and structures.  

For example, terminal buildings, control tower, 

navigational aids and general aviation. 

(iii) Proximity to facilities for users of the run pad. 

(iv) Predominant wind direction. For example, does the 

selected location have any limitations that restrict 

high utilisation 

(v) Any impacts that would influence other airport 

operations.  For example, the placement at a 

runway holding point affecting landing aircraft. 

(vi) The logistics of support access and resource 

support. 

(vii) Emergency response times.  For example, at 

Auckland a potential site under consideration 

required the construction of a second fire station. 

(viii) Off airport infrastructure.  For example, public roads 

adjacent to the run site.  

(ix) Cost. 

2.42 Unfortunately Dr Clarke's evidence, like that of Dr Chiles, focuses on 

measurement theory / options and construction of a GRE. The 

evidence does not explore the use of management tools, technology 

and processes to manage and mitigate the effects of engine testing, 

which are also options available, in lieu of, or enhancement of, the 

measuring and monitoring activity. 

2.43 Dr Clarke's proposition that containing noise within the airport 

boundary is necessary, is unreasonable. At Portland, which Dr Clarke 

uses as an example in his evidence at paragraph 22 to support the 

construction of a GRE, noise emanating from the GRE extends 
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beyond the airport boundary despite the construction of the GRE. At 

Vancouver, where a similar GRE has been constructed, the situation 

occurs with noise generated from that facility reaching adjacent 

residential areas across the Fraser River.   

2.44 At Portland and Vancouver the GREs are co-located in the vicinity of 

the airport's maintenance areas. 

2.45 At paragraph 19, Dr Clarke comments that prior to the meeting of 

noise experts in December 2015 the airport had not seriously 

investigated the use of noise barriers. ANZL disagrees with that 

statement because in 2009 it participated with CIAL and acoustic 

engineers in a study of activity at the Orchard Road run pad to 

assess whether noise barriers could be required. The analysis 

suggested otherwise however the work resulted in the development 

of the ETMS reporting system.  

2.46 In September 2015, ANZL, due to its prior project experience at 

Auckland, undertook, on behalf of CIAL, to investigate the 

construction requirements and benefits of a GRE. That work is partly 

reflected in the brochure attached to my primary evidence and the 

concept drawing at Attachment 6 of this rebuttal evidence. As the 

Panel is aware, the acoustic experts disagreed with respect to the 

benefits available and various pieces of literature report varied 

results.  

Evidence of David Lawry  
 

2.47 I found Mr Lawry’s substantial evidence and attachments very 

difficult to follow in places and somewhat confusing. It appears on 

reading that the attachments to his evidence contradict his 

statements.  

2.48 I understand Mr Day will address the technical issues raised by Mr 

Lawry. 

Evidence of John Sugrue 

2.49 The Zurich and Hamburg Schallschutz GRE facilities which Mr 

Sugrue references in his evidence are located at the maintenance 
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areas 400m and 300m respectively from residential areas, somewhat 

closer than is possible at Christchurch.  

2.50 ANZL has no information on these fully enclosed structures however 

notes from its experience with hangar construction and the necessity 

of comprehensive fire suppression systems required for non-powered 

up aircraft makes the concept a questionable proposition for a 

location such as Christchurch, and would in event be subject New 

Zealand fire regulations.  

2.51  The proximity of the Zurich and Hamburg structures to residential 

areas reinforces the essential nature of, and core airport business 

activity, that is engine testing.   

2.52 At other locations the BDI structures are placed at a variety of 

distances from residential areas depending on airport layout but 

typically in proximity to maintenance locations where possible.      

3.  CONCLUSION  

3.1 Having considered the evidence filed on behalf of other submitter 

parties, my views as set out in my primary evidence dated 17 

February 2016 have not changed.   

Eric Morgan 

25 February 2016 
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Attachment 1: ICAO Presentation 
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OverviewOverview

� Rationale 
• Why it was developed 

� Objectives
• What it aims to achieve

� Concept & elements
• How it works

� Next steps
• Revision & Implementation



RationaleRationale

� Aircraft noise problems have led to 
operational limitations and 
opposition to airport 
expansions/constructions

� Uncoordinated policy developments 
to address aircraft noise could hinder 
the role of aviation in economic 
development

� Guidance document was developed 
by ICAO published in 2004 (Doc 9829 
AN/451) and revised in 2007



ObjectivesObjectives

� Address aircraft noise problems at 
individual airports in an 
environmentally responsive and 
economically responsible way

� Achieve maximum environmental 
benefit most cost-effectively

• Recognizing that States may already have 
noise regulations and policies in place



� Can be achieved by adopting a flexible, 
consistent and transparent process 
when assessing noise objectives and 
alleviation measures, including:
• Airport-by-airport approach
• Use of objective and measurable criteria
• Consultation with all stakeholders (collaborative 

approach) 
• Timely and adequate notification of decisions
• Dispute resolution
• Information dissemination and exchange

ObjectivesObjectives



Concept & ElementsConcept & Elements

� Assessment of noise situation
� Four principal elements:

• Reduction of noise at source
• Land-use planning and management
• Noise abatement operational procedures
• Operating restrictions on aircraft

� Analysis & selection of 
measures
• Interrelationships



Assessment of Noise SituationAssessment of Noise Situation

� Identify noise problem
� Define noise objective
� Tools/procedures useful for 

assessing:
• Noise contours
• Noise index
• Baseline
• Management plans



Reduction of Noise at SourceReduction of Noise at Source

� Manufacturers’ new technologies have 
produced significant noise reductions

� New ICAO noise standards (Ch.4) have 
recently come into effect Annex 16 vol. I 

� Other measures that may also be required, 
include: fleet and traffic evolution; noise 
abatement operational procedures;  air 
traffic management and airport 
infrastructures and operating restrictions



LandLand--Use Planning and ManagementUse Planning and Management

� Planning (zoning, easement,etc.)
� Mitigation (building codes, insulation, 

real estate disclosure, etc.)
� Financial (tax incentives, charges, etc.)
� Key to protecting noise reduction and 

abatement benefits
� May involve “opportunity costs” for 

airports/local government



Noise Abatement Operational ProceduresNoise Abatement Operational Procedures

� Aimed at reduction and/or redistribution of 
noise around the airport

� Enable full use of modern aircraft 
capabilities

� May be possible at relatively low cost 
� Various departure & approach procedures:

• Noise preferential routes/runways
• Displaced thresholds
• SID/STAR and RNAV procedures
• Reduced power/drag and CDA
• Limited engine ground running



Operating RestrictionsOperating Restrictions

� Defined as any noise-related action 
that limits or reduces an aircraft’s 
access to an airport

� Not to be used as a first resort, only 
after consideration of benefits 
gained from other 3 elements

� Examples: 
• Movement caps 
• Noise quotas 
• Non-addition rules 
• Curfews



Analysis & Selection of MeasuresAnalysis & Selection of Measures

� Follows comparative economic analysis 
based on “best practice” evaluation 
techniques/methods
• CBA, CEA, sensitivity analysis

� To achieve maximum environmental benefit 
in the most cost-effective manner

� Combinations of measures can be necessary 
to achieve noise objectives

� Interrelationships must be taken into account
• Between different elements
• Between noise and emissions



CAEP/7 AdditionsCAEP/7 Additions
� In 2007 the Balanced Approach Guidance was 

expanded to include: 
• People issues
• information on communication strategies 
• Enhanced information for public access
• Consultation was already contemplated in the 

guidance

• Airport Case studies
• Amsterdam Airport Schiphol Netherlands; Auckland 

Airport New Zealand ; John Wayne Airport USA ; 
London Airports United Kingdom; Narita Airport  
Japan; Seattle-Tacoma Airport USA; Sydney Airport 
Australia; Tuscon Airport USA; Vancouver Airport 
Canada, Vienna Airport Austria, and Zurich Airport 
Switzerland



Next StepsNext Steps

�Work will continue to progress to 
include a methodology for 
encroachment analysis and new airport 
case studies when new developments 
are identified



Next StepsNext Steps

� Encroachment analysis
• Importance of protecting improvements in the 

noise climate achieved at airports

• ICAO encourages States to apply land-use 
planning and management policies to limit the 
encroachment of incompatible development 
into noise-sensitive areas 

• The BA Guidance will provide ICAO 
Contracting States with a methodology to 
identify encroachment at international airports

• The development of the encroachment 
analysis will be continued into the CAEP/8 
cycle



Next StepsNext Steps

�To deliver its full noise benefits, 
stakeholders are urged to 
continue with the 
implementation of the Balanced 
Approach

� ICAO website www.icao.int
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Attachment 2: Auckland Airport Study 
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Table 5 presents the population changes over time within the areas limited by the noise protection zone, which has a more 
extended surface with respect to the acoustic map. It is important to point out that the planning zones have not changed 
over the years even though the acoustic map has receded due to the runway extension. 
 
 

Table 5.    Population changes over time within areas limited by 
the noise protection zone 

 

Acoustic zones 
(A+B+C) 

Year 
Extension 

(km2) Population 
% variation in 

population 
Street 

numbers 

% variation in
street 

numbers 

2003 12 186 9 683 — 1 290 — 

2005 12 186 9 567 –1.20% 1 319 2.25% 

2008 12 186 9 368 –3.25% 1 346 4.34% 

 
 
 

NEW ZEALAND 
 
In 1999, Auckland International Airport Limited (AIAL) conducted an airport noise study based on the construction of a new 
second runway parallel to the existing runway. Case studies for the years 1993, 2010, 2020 and 2030 were conducted. 
The purpose of this case study was to provide an example of how an airport can take predicted population changes into 
account when conducting airport noise studies involving future operational scenarios. 
 
Among other analyses, the estimates of current and future impacts of airport noise included a study of the number of 
dwellings and residents within the calculated airport noise contours. The analysis considered the noise areas, namely 
within the 65-Ldn noise contour, between 60 and 65 Ldn, and between 55 and 60 Ldn. 
 
The process involved two steps. The first was to estimate the number of dwellings within each area for each case and the 
second was to estimate the number of residents in those dwellings. 
 
 
Number of dwellings 
 
The local authority, Manukau City Council, had a geographical information system that was able to compute the number of 
properties zoned residential, rural 1 or rural 2. In the rural zones the total areas could also be calculated. 
 
Two different dwelling development scenarios were considered as follows: 
 
 No growth. This scenario calculated the number of dwellings in each of the noise areas for each of the four cases, 

based on the zoning of each property. Each separate property zoned either residential or rural (R1 or R2) was 
taken as having just one dwelling.  

 
 Predicted growth. This growth scenario was calculated only for the 2030 case and used two sources of data for 

the projections. The first was a change in population study published by the national government body, Statistics 
New Zealand, which estimated that the population of the region would grow between 20 and 52 per cent in the 
period 1996 to 2031. The second was that the rural 2 zoned land would be permitted to be subdivided for 
residential purposes at an average rate of 650 m2 per dwelling (including amenities such as roads). 
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The results are tabulated in Table 6. (Note that these are slightly abridged from the original report for the purposes of 
brevity and simplicity). 
 
 

Table 6.    Two different dwelling scenarios 
 

Case 
Noise area 
(Ldn dBA) 

No growth scenario Predicted growth scenario 

Number of properties of each zone type Number 
of 

dwellings 

Statistics New Zealand  
population growth  
(residential only) 

Rural 2  
subdivision 

Number 
of dwellings  

in 2030 Residential R1 R2 

1993 

55–60 1 884  6 1 890    

60–65 225   225    

>65        

2010 

55–60 2 693 8 87 2 788    

60–65 950   950    

>65 43   43    

2020 

55–60 2 609 20 97 2 726    

60–65 1 040   1 040    

>65 131   131    

2030 

55–60 4 019 46 106 4 171 30% 8 400 13 625 

60–65 1 578  17 1 595 20% 1 739 3 632 

>65 183   183 20%  220 

 
 
The tabulated results show that the future subdivision of rural 2 land shows a substantial potential for new dwellings in the 
noise areas between 55 and 65 Ldn. Over 10 000 new dwellings could result in a three-fold increase in the number of 
dwellings compared with the “no growth” scenario. 
 
 
Number of residents 
 
The second step in the process was to estimate the number of residents. According to Statistics New Zealand, the average 
number of people living in each dwelling at the time of the study was 3.1. By 2030, that figure is expected to drop to 2.9. 
 
Using these figures and those in Table 6, it was a simple step to determine the number of residents in each of the noise 
areas for each of the study years and growth scenarios. 
 
 
 

UNITED STATES 
 
Research was conducted on population and land-use patterns around 92 U.S. commercial airports between 1990 and 
2000. The research examined how these patterns have responded to federal planning efforts to curtail residential 
development on land inside the 65-Ldn noise contours and the role land-use planning had in reducing total noise exposure 
during the phase-out of older, louder Stage 2 aircraft. The purpose of the research was to determine the extent to which 
residential populations are aggregating near airports.  
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Attachment 3: A320 - Engine Run 
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Attachment 4: ANZL operating instructions 
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Attachment 5: A320 Maintenance and ATR Engine Run 
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Attachment 6: GRE concept drawing 
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