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STATEMENT OF EVIDENCE OF LAUREL SMITH  

INTRODUCTION 

1 My full name is Laurel Jean Smith. 

2 I am a consultant in the acoustical consulting practice of Marshall 
Day Acoustics Limited (Marshall Day).  I hold the degree of Bachelor 
of Engineering from Auckland University.  For the past 20 years I 
have worked in the field of acoustics, noise measurement and control 
in New Zealand.  My work has included noise control engineering 
work for various industries in New Zealand.  

3 I have undertaken noise prediction and provided consulting advice 
on over eight airports in New Zealand.  My work has involved noise 
calculations, computer modelling, noise boundary development, 
assessment of noise effects, recommending airport noise rules, 
development of sound insulation packages and noise monitoring. 

4 Marshall Day has been engaged by Christchurch International Airport 
Limited (CIAL) since 1992 to advise on various noise issues 
including: 

4.1 preparation of the original noise contours to form the basis of 
the airport noise provisions in the Canterbury Regional Policy 
Statement (CRPS) and the Canterbury, Waimakariri and 
Selwyn District Plans; 

4.2 preparation of the 2023 remodelled noise contours which 
involved participation in the peer review process and 
remodelling the agreed revisions; and  

4.3 on a number of specific land use consent applications and 
plan changes. 

CODE OF CONDUCT  

5 Although this is not an Environment Court hearing, I note that in 
preparing my evidence I have reviewed the Code of Conduct for 
Expert Witnesses contained in the Environment Court Practice Note 
2023. I have complied with it in preparing my evidence on technical 
matters. I confirm that the technical matters on which I gave 
evidence are within my area of expertise, except where relying on 
the opinion or evidence of other witnesses. I have not omitted to 
consider material facts known to me that might alter or detract from 
my opinions expressed. 
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SCOPE OF EVIDENCE  

6 I have been asked to comment on the relief sought by CIAL in 
relation to the proposed Waimakariri District Plan (Proposed Plan) 
relevant to Hearing Stream 7.  The relief sought relevant to this 
hearing stream is outlined in Mr Kyle’s Hearing Stream 10A 
evidence.  

7 My evidence will address: 

7.1 airport noise management – the international and local 
approach; 

7.2 adverse effects from aircraft noise on residents; 

7.3 operational restrictions on airports (reverse sensitivity) 

7.4 achieving a balance and minimising effects in practice; and 

7.5 CIAL relief sought including the Updated Noise Contours and 
land use controls. 

8 Some of my evidence repeats what I have presented at Hearing 
Stream 10A. I include this in the written form of my evidence as 
necessary to provide context. However, I do not intend to speak to 
this at hearing and will provide a summary statement to addresses 
the key issues relevant to this hearing stream.  

AIRPORT NOISE MANAGEMENT  

9 In this section I provide an overview of the internationally 
recognised and applied approach to airport noise management.  
Then I reference my Hearing Stream 10A evidence to describe the 
New Zealand approach, being New Zealand Standard 6805 “Airport 
Noise Management and Land Use Planning” (NZS 6805:1992) (the 
Standard), and how the Standard is applied in Canterbury. 

International Overview 
10 It is widely accepted that reducing the impacts of aircraft noise 

requires a combined effort such that incremental improvements 
from many contributing factors can result in a meaningful reduction.  
It is important to differentiate between noise exposure, and the 
resulting noise nuisance which is an outcome relating to the size of 
the population affected.  If aviation services are important to a 
region, then the solution needs to be multi-dimensional rather than 
simply reducing aircraft noise by restricting operations.  Responsible 
land use planning plays a significant role in reducing the impacts of 
aircraft noise. 
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The ICAO Balanced Approach framework 
11 The International Civil Aviation Organisation (ICAO) Balanced 

Approach framework sets out four fundamental principles for 
managing noise pollution around airports (refer Figure 1).  The 
ICAO Balanced Approach reinforces the NZS 6805 approach to 
managing the effects of aircraft noise. 

Figure 1 ICAO Balanced Approach Four Principles 

 

12 Although operational restrictions is one of the principles, the 
Balanced Approach framework recommends that noise exposure be 
reduced through the other three principles ahead of applying 
operating constraints. 

13 Noise exposure reductions due to principles 1 and 3 are evident with 
quieter engine technology and improved airspace management 
technology.  The aviation industry will likely continue to improve in 
these areas although the magnitude of achievable improvement has 
diminished over time.  With respect to principle 2, land use planning 
is commonplace around New Zealand airports to varying degrees, 
however, in order to manage future noise exposure, it is important 
these measures are at least upheld or improved rather than relaxed.   

ICAO Airport Planning Manual 
14 The International Civil Aviation Organization (ICAO) Airport Planning 

Manual (selected pages attached as Appendix 1)1 provides further 
support for land use planning within aircraft noise affected areas 
being an internationally applied method for minimising noise effects 

 
1  International Civil Aviation Organization Airport Planning Manual: Part II - Land 

Use and Environmental Management.  
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and potential airport restrictions.  I have not addressed this report 
in my previous evidence.  

15 The Airport Planning Manual has been prepared with the benefit of 
the collective experiences, and knowledge from airports worldwide.  
It demonstrates that internationally airports, and governments are 
grappling with the same issues and that in practice, the planning 
responses vary on a wide spectrum.    

16 In particular, the manual identifies that governments are 
responsible for upholding the land use planning pillar in the 
Balanced Approach.  This involves implementing appropriate land 
use planning with the goal of minimising the number of people 
affected by aircraft noise which in turn minimises the risk of airport 
operational restrictions and avoids nullifying the noise reductions 
achieved by the aviation industry. 

17 The New Zealand approach to airport noise management is in step 
with the manual in concept.  However, I note the application of land 
use controls in New Zealand is at the discretion of local authorities 
and in practice have been applied fairly lightly throughout most of 
the country. 

New Zealand Approach (NZS 6805:1992) 
18 I discussed NZS 6805:1992 and the implementation of the standard 

at New Zealand airports and in Canterbury at length during Hearing 
Stream 10A.2   

19 In summary, the approach to airport noise management that the 
Standard provides for is to “implement practical land use planning 
controls and airport management techniques to protect and 
conserve the health of people living near airports without unduly 
restricting the operation of airports.”  The principles of the Standard 
align with the ICAO balanced approach.  

Airport Noise Management Summary  
20 In general, the two main objectives of noise management 

frameworks are: 

20.1 Minimise noise effects on people 

20.2 Minimise operational restrictions on airports 

21 It is widely understood that the two outcomes are inherently 
connected.  Objective 1 can be achieved through operational 
restrictions, but this fails to meet objective 2.  Achieving objective 1 
through other means also benefits objective 2.   

 
2  Refer to paragraphs 16-46 of my evidence for Hearing Stream 10A. 
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22 Airport noise management frameworks are predicated on the 
understanding that allowing incompatible land use in airport noise 
affected areas increases noise effects on people which in turn 
increases the likelihood of operational restrictions.   

23 In the next sections of my evidence, I discuss the adverse effects of 
aircraft noise on people and the risk of reverse sensitivity leading to 
airport operational restrictions.  

ADVERSE EFFECTS FROM AIRCRAFT NOISE  

24 My work in airport noise management over the last 20 years 
includes the quantification and assessment of aircraft noise effects.  
For this, I rely on available research and evidence-based guidelines.  
Over time the quality and volume of available research has 
increased.   

25 Since I provided my evidence for Hearing Stream 10A, CIAL 
engaged Professor Charlotte Clark to prepare a report on the 
evidence base for the effects of avaiation noise on health.  Her 
evidence sets out the current knowledge regarding the health 
effects of aircraft noise exposure and comments on the application 
of the evidence-base in the Christchurch context.   

26 I also rely on the 2018 WHO guidelines3 which identifies the 
following health effects associated with aircraft noise: 

26.1 Annoyance 

26.2 Sleep disturbance 

26.3 Cognitive impairment (children’s reading and oral 
comprehension) 

26.4 Cardiovascular disease (low quality evidence) 

27 The 2018 WHO guidelines provide the most comprehensive, 
evidence-based recommendations on aircraft noise effects at this 
point in time.  The guideline recommendations are: 

 
3  World Health Organisation European Region (2018) “Environmental noise 

guidelines for the European Region”. 
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28 There may be a misconception among laypeople that high 
annoyance is just an amenity effect for residents.  The WHO 
identifies high annoyance as a health effect.  I discuss high 
annoyance and sleep disturbance further in the following sections of 
evidence.  

Annoyance Effects from Aircraft Noise 
29 Research relating adverse effects to aircraft noise exposure dates 

back to the 1970’s.  In 1978 T J Schultz produced a dose response 
curve relating transportation noise exposure (Ldn) to residents being 
highly annoyed (refer Figure 2). 

30 To this day, community annoyance continues to be a key measure 
of transportation noise effects.  Annoyance is easily measurable 
meaning there is a large amount of data available.  The survey 
method is based on respondent’s self-reported annoyance to the 
noise of interest and can be applied to large samples of residents 
cost effectively.  To laypeople, annoyance might be seen as an 
amenity effect only, however epidemiologists believe there is a 
correlation between annoyance, the human nervous system and 
health impacts. The evidence of Professor Charlotte Clark 
describes this further.4     

Aircraft noise is more annoying than other transportation 
noise 

31 Since 1978, many other highly annoyed dose response curves have 
been developed.  In 2001 Miedema and Oudshoorn5 developed 
separate annoyance curves for aircraft, road and rail traffic.  This 
study identified that aircraft noise was appreciably more annoying 
than road and rail noise (refer Figure 2).  This study also found the 
annoyance response to aircraft noise was greater than the Schultz 
relationship predicted.  For many years this 2001 annoyance curve 

 
4  Statement of evidence of Professor Charlotte Clark dated 30 August 2024.  
5  Henk Miedema and Catherine Oudshoorn “Annoyance from Transportation Noise. 

Relationships with Exposure Metrics DNL and DENL and Their Confidence 
Intervals” (2001) 109(4) Environmental Health Perspectives 409 
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was used in New Zealand and internationally to quantify annoyance 
effects. 

Figure 2 Early dose response curves for transportation noise 

 

Annoyance in Canterbury 
32 In 2002 Taylor Baines & Associates and Marshall Day Acoustics 

undertook a noise annoyance survey in Canterbury to investigate 
how the local community responded to aircraft noise.  The results 
are included in Figure 3 and show a slightly higher annoyance 
response in Canterbury than the 2001 Miedema curve.  
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Figure 3 A sample of dose response curves for aircraft noise  

 

33 Since 2002 there have been many more studies internationally 
correlating community annoyance with aircraft noise.  Marshall Day 
recently undertook a review of available literature on community 
response to aircraft noise.  This report is appended to my Hearing 
Stream 10A evidence.   Recent literature suggests that annoyance 
levels have increased markedly compared with earlier research 20 
years ago.  Two recent studies that demonstrate this are shown in 
Figure 3 (the study referenced by the 2018 WHO guidelines and a 
study undertaken by the United States Federal Aviation 
Administration (FAA) in 20216).   

34 I note that some researchers contest the conclusion that annoyance 
is increasing, preferring that surveying methods and sample biases 
are the cause of the increased annoyance results.  Despite ongoing 
re-analysis of available data by researchers, the various results still 
indicate higher annoyance responses than the 2001 study widely 
used previously.   

35 The 2018 WHO guidelines recommend a limit for aircraft noise of 
45 dB Lden as the research indicates almost 10% of the population 

 
6  US Department of Transportation, Federal Aviation Administration Analysis of the 

Neighbourhood Environmental Survey (National Technical Information Service, 
February 2021). 
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are highly annoyed at this level.  This is 10 dB lower than 
NZS 6805:1992 which recommends prohibiting noise sensitive 
development within 55 dB Ldn.  I note that NZS 6805 was developed 
in 1992 and was informed by the Schultz research at the time. 

36 Table 1 below is taken from the 2018 WHO guidelines and shows 
the predicted annoyance (% people highly annoyed) relative to 
aircraft noise exposure.   

Table 1:  2018 WHO Guidelines Annoyance Response for Aircraft Noise 

 

37 Applying this relationship to the Christchurch Airport noise contours, 
it could be expected that 18 - 27% of people exposed to 50 – 
55 dB Ldn would be highly annoyed by aircraft noise.  This increases 
to 27 - 46% between 55 and 65 dB Ldn. 

Sleep Disturbance Effects from Aircraft Noise 
38 The literature Marshall Day reviewed found there have been many 

sleep disturbance studies and dose response relationships developed 
over the last 30 years using a range of different metrics both 
indoors and outdoors.  However, there is currently not a single 
accepted approach in the literature to accurately assess the effects 
of aircraft noise on sleep disturbance.  There are generally two 
types of approach using either energy equivalent metrics (i.e. 
average noise levels at night) or single event metrics.    

39 The energy equivalent metric Lnight is used in Europe to map night 
noise impacts from transportation sources including airports.  The 
2009 WHO Night Noise Guidelines set 40 dB Lnight as an ideal target 
to avoid adverse sleep disturbance effects from aircraft and 
55 dB Lnight as a pragmatic interim target to avoid serious health 
effects from night-time noise where the lower target was not 
feasible in the short term.  The 2018 WHO guidelines only 
recommends a limit of 40 dB Lnight to avoid adverse sleep 
disturbance effects from aircraft based on a predicted 11% of people 
being highly sleep disturbed at this level.   

40 Table 2, taken from the 2018 WHO guidelines, shows the predicted 
percentage of people highly sleep disturbed (%HSD) at various Lnight 
levels. 
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Table 2: 2018 WHO Guidelines Sleep Disturbance for Aircraft Noise 

 

41 In Australia, Number Above contours using single event level of 
60 dB LAmax are used to understand night noise effects around 
airports.  This is an example of the single event noise approach to 
assessing sleep disturbance. 

Application of Research to Noise Management Frameworks 
42 Airport noise management frameworks apply objective measures 

and thresholds based on research to manage noise effects.  It is 
generally not practicable to control for zero effects therefore 
thresholds are selected to minimise effects as far as reasonably 
practicable.   

43 There is a wide range of approaches taken internationally with most 
countries implementing bespoke frameworks that are often based 
on local research.  Different countries have different views of 
reasonably practicable thresholds, that are related to the local 
context. 

44 Over time the international research has evolved and often the 
findings change, as we have seen with the annoyance curves.   
Although the collective knowledge has improved, it is not easy to 
alter existing airport noise management frameworks.  Therefore, a 
survey of existing frameworks provides an interesting benchmark, 
but we must recognise that these do not necessarily reflect current 
knowledge of aircraft noise effects.   

REVERSE SENSITIVITY AND AIRPORT OPERATIONAL 
RESTRICTIONS  

45 In contrast to Christchurch’s foresighted planning that has resulted 
in relatively few people inside the noise contours, overseas, there 
has been less success in keeping people away from airport noise 
affected areas.  As a result, many airports world-wide have had 
operational restrictions due to noise effects forced upon them.  
Figure 4 below shows the significant growth in airport noise 
restrictions over time. 
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Figure 4: Growth in Airport Noise Restrictions (Boeing)  

 

 

46 I understand that some submitters, in other planning processes in 
Canterbury and around New Zealand, have suggested that reverse 
sensitivity effects due to aircraft noise are not a real effect and do 
not need to be considered at New Zealand airports.  Some have 
submitted that operational restrictions on airports do not necessarily 
correlate with the number of people exposed to aircraft noise and 
therefore residential density restrictions to mitigate potential 
reverse sensitivity is unnecessary.  These views are contrary to the 
widely accepted concept that is the foundation for the multitude of 
noise management frameworks seeking to minimise incompatible 
land use to jointly reduce noise effects and avoid airport restrictions.  

47 From my review of this topic, operational restrictions generally come 
about either through strong public reaction to a change or through 
planning processes where airports experience continuous pressure 
to reduce noise by implementing additional restrictions, and removal 
of legacy restrictions is very unlikely.  I will explain further with 
examples where airports have experienced these impacts.   

Restrictions Through Public Reaction  
48 My evidence for Hearing Stream 10A provided some real-world 

examples of reverse sensitivity effects including the severe public 
reaction to the new flight paths and/or runways which triggered 
senate inquiries and operations restrictions at three airports in 
Australia and the operational constraints that have been placed on 
Queenstown Airport as a result of planning decisions.  

49 In addition to those examples, I wish to bring the Panel's attention 
to Wellington Airport which is currently experiencing reverse 
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sensitivity effects related to its lawfully established activities.  A 
residents group exposed to noise in the order of 45 – 50 dB Ldn has 
objected to a flight path change which was introduced for the 
purpose of improving safety and efficiency of airport operations.  
Noise from airport operations remains fully compliant with the noise 
rules.  Despite this, the Airport Company was pressured to 
undertake additional infield monitoring and is currently undertaking 
a review of the flight path with the potential options resulting in 
either greater track miles or diminished safety and efficiency.   

50 The residents group has also sought a judicial review of the flight 
path change.  In addition to the cost of the monitoring, flight path 
review study and legal proceedings, the reverse sensitivity effects 
could result in ongoing flight path restrictions impacting efficiency. 

51 Auckland Airport experienced a similar situation in 2013 relating to 
flight path changes that were within the airport’s lawfully 
established activities.  The most oppositional residents were 
exposed to noise in the order of 45 – 50 dB Ldn.  Over several years 
the airport company received an overwhelming number of 
complaints, undertook additional infield noise monitoring and noise 
studies and eventually implemented additional alternative flight 
paths.   

52 The Auckland and Wellington experiences demonstrate that even at 
lower noise exposure levels, residents who are highly annoyed can 
impact an airport’s lawfully established operations.  

Restrictions Through Planning Processes  
53 The other avenue for operational restrictions being imposed is the 

constant pressure that airports face through regular planning 
processes.   

54 For these processes, objective measures of the noise effects are 
used for decision making.  When the impact of aircraft noise on a 
population is assessed, the scale of effects is quantified by the 
number of people affected.   

55 As knowledge and data grows, the commercial cost of operational 
restrictions will be weighed against the public health cost.  It follows 
that the greater the number of people affected, the greater the 
health cost in this equation.  Therefore, the potential for future 
operational restrictions is heavily influenced by the number of 
residential properties permitted in aircraft noise affected areas.  
Enabling residential intensification inside the airport noise contours 
not only increases the scale of effects but also adds weight to a case 
for operational restrictions on an airport.   

56 The United Kingdom Department for Transport applies an appraisal 
method for airport policy interventions that monetises health effects 
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due to aircraft noise along with other costs and benefits.7  
Monetising all effects of a proposed change (positive and negative) 
allows a range of factors to be weighed up and provides a 
standardised comparison of different options.   

57 The number of people affected is also used as a measure for noise 
reduction targets.  Schiphol Airport is an example where, until a 
recent court decision, the airport was required to implement 
operational restrictions (which involved caps on movements and 
curfews) to meet targets based on number of houses inside 
contours and number of people highly annoyed and highly sleep 
disturbed.  The cost of the operational restrictions required to 
achieve a 19% reduction of houses affected by 48 dB Lnight or more, 
was estimated at an average of €710,000 per house8.  The 
November 2023 court decision has halted that process for now.   

58 In my view it is relevant for this hearing stream, that the costly 
operational constraints at Schiphol were to be implemented to 
reduce the number of houses inside the noise contours.  In 
Canterbury there is the opportunity to avoid the Schiphol 
predicament by maintaining the low number of people affected by 
aircraft noise, by continuing to avoid additional houses being built 
inside the noise contours. 

Noise Complaints Are Not a Reliable Metric 
59 As discussed in my evidence for Hearing Stream 10A, noise 

complaints are not a reliable metric for annoyance in the 
community.  There are many reasons why people do not complain 
when annoyance is being experienced.  For example, a major reason 
for people not complaining about noise is when they perceive 
nothing can be done about the noise source. People are also more 
likely to complain when an airport changes operation (flight paths or 
runway length).  

60 It is also important to understand that current aircraft noise levels 
are appreciably lower than the future noise environment that the 
Updated Noise Contours provide for.  As such, the lack of complaints 
historically does not support intensification of noise sensitive 
development inside the Updated Noise Contours. 

ACHIEVING A BALANCE AND MINIMISING EFFECTS  

61 Decision makers must balance the benefits of residential 
intensification against the consequential noise effects and potential 
reverse sensitivity effects on airport operations.  In my experience, 

 
7  UK Department for Transport “Transport Analysis Guideline (TAG) Unit A5.2 

Aviation Appraisal” https://www.gov.uk/transport-analysis-guidance-tag 
8  Statement of Evidence of Laurel Smith for Hearing Stream 10A Appendix F of 

Assessment of Noise Effects Report in Appendix 1.  
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it is probably unrealistic to plan for zero effects but minimising the 
scale of effects by minimising the number of people affected is a 
worthwhile and achievable goal.  Many international airport noise 
management frameworks have objectives such as this.  Some seek 
to avoid exposing more people to aircraft noise effects and the more 
ambitious seek to reduce the number of people affected.  

62 The effects of aircraft noise are not binary across a certain level of 
exposure.  The prevalence of adverse effects is on a sliding scale, 
increasing as noise exposure increases.  The research also shows 
that an individual’s response can vary widely either side of the 
average community response.  Considering these points, it seems 
appropriate that the land use planning response to manage aircraft 
noise effects is also not binary.  Just as noise effects are on a sliding 
scale, the extent of mitigation through land use planning can also be 
progressive in the pursuit of minimising effects.   

63 This is the approach taken by the Standard and by many 
international frameworks, starting with prohibition at the highest 
exposures and progressively applying other mitigation measures at 
moderate noise exposure levels such as density controls and 
acoustic insulation.  In my opinion, density controls at lower noise 
exposures are an effective method of minimising effects and 
achieving a balance. Acoustic insulation is not a complete solution as 
I discuss next. 

Limitations of Acoustic Insulation 
64 Some advocates for residential development in areas affected by 

aircraft noise suggest that sound insulation fitted to new dwellings is 
sufficient on its own to avoid the adverse effects of noise and to 
protect the efficient operation of an airport.  I agree that sound 
insulation can mitigate some of the effects of aircraft noise however 
I do not agree that sound insulation alone is sufficient to prevent 
annoyance, health effects and reverse sensitivity effects. 

65 There is a lack of evidence to quantify the benefit of acoustically 
mitigated dwellings.  A separate study referenced in the 2018 WHO 
guidelines showed a reduction in annoyance associated with acoustic 
mitigation however the evidence was rated low quality. 

66 Annoyance relates to indoor and outdoor noise, and acoustic 
insulation does not mitigate noise effects in outdoor living 
environments.   

67 Indoor environments are only insulated when windows and doors 
are closed which then requires mechanical ventilation and thermal 
control.  In the New Zealand context, acoustic insulation, ventilation 
and air-conditioning is a compromise that comes with disbenefits 
such as operating costs, disconnection from the outdoors, 
undesirability of living/sleeping in air-conditioned spaces. 
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68 Research indicates annoyance effects occur at aircraft noise levels of 
50 – 55 dB Ldn (18 – 27% highly annoyed) where indoor noise levels 
with windows open would meet typical indoor design criteria 
(40 dB Ldn).  This shows that achieving 40 dB Ldn indoors does not 
mitigate all the effects.  Research also shows sleep disturbance 
effects occurring where internal noise levels would meet typical 
criteria with windows open.9  This further supports my view that 
acoustic insulation does not mitigate all effects. 

69 In the situation at Schiphol Airport, the recently proposed measures 
to reduce noise impacts on residents, were not acoustic insulation.  
Instead, the measures involved reducing and restricting aircraft 
operations to reduce the number of houses within the noise 
contours.  This is further evidence that acoustic insulation is not a 
complete solution.  

70 In addition to the evidence I presented at Hearing Stream 10A, I 
wish to highlight that:  

70.1 The 1999 WHO noise guidelines10 includes target values for 
environmental noise in residential outdoor living areas and 
balconies as follows:  

“To protect the majority of people from being seriously 
annoyed during the daytime, the outdoor sound level 
from steady, continuous noise should not exceed 55 dB 
LAeq on balconies, terraces and in outdoor living areas.  
To protect the majority of people from being 
moderately annoyed during the daytime, the outdoor 
sound level should not exceed 50 dB LAeq. Where it is 
practical and feasible, the lower outdoor sound level 
should be considered the maximum desirable sound 
level for new development.” 

70.2 The same document also recommends the following for 
schools and pre-schools and I note the Ministry of Education 
(MoE) requires this performance standard when certifying 
new pre-schools in New Zealand:  

“For outdoor playgrounds the sound level of the noise 
from external sources should not exceed 55 dB LAeq.” 

Therefore, according to WHO and the MoE, outdoor noise 
environments do matter for residential and educational 

 
9  Assuming a 15dB outdoor to indoor reduction with open windows, indoor criterion 

of 30 dB LAeq is achieved at a level 45 dB Lnight which correlates with 15% highly 
sleep disturbed. 

10  World Health Organisation Guidelines for Community Noise 1999. 
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activities, and structures generally cannot mitigate aircraft 
noise in these environments.   

70.3 The ICAO Airport Planning Manual also recognises that “the 
major drawback to noise insulation is that it does nothing to 
mitigate noise outdoors”.11 Aircraft noise received in 
residential outdoor living areas is problematic because:12 

“In single-family dwellings in temperate and warm 
climates, families live outside during many of the 
daylight hours, especially in the summer months […] It 
is this outdoor activity that creates the real noise 
compatibility problem for residential property in the 
vicinity of the airport.” 

70.4 NZS 6805 recommends that new residential development in 
areas exposed to 55 – 65 dB Ldn are prohibited as a 
preference but provides a fall-back option of requiring 
acoustic insulation.  In my view this approach recognises that 
insulation does not mitigate all the effects but sometimes a 
compromise may need to be made depending on the local 
situation.      

71 In summary, I consider that a noise mitigation by insulation 
approach results in an inferior outcome for residents.  It would not 
mitigate all the effects and it introduces compromised living 
conditions.  An unsatisfactory external noise environment is a 
potential source of residential complaint with demands to reduce 
noise, affecting airport operations.  In my opinion, sound insulation 
is a less desirable option to avoiding the effects of airport noise 
through appropriate land use controls.  

CIAL RELIEF SOUGHT 

Updated Noise Contours 
72 This material is included in my Hearing Stream 10A evidence 

(paragraphs 99 – 117). 

Assessment of Noise Effects in Waimakariri  
73 I have prepared an Assessment of Noise Effects (ANE) for the Outer 

Envelope Updated Contours which is appended to my Hearing 
Stream 10A evidence at Appendix 1.  

 
11   International Civil Aviation Organization Airport Planning Manual: Part II - Land 

Use and Environmental Management (2018, fourth edition) at [7.2.3.4]. 
12  International Civil Aviation Organization Airport Planning Manual: Part II - Land 

Use and Environmental Management (2018, fourth edition) at [3.5.8].  
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74 The ANE considers the impact of changes to the two factors 
influencing the scale of future aircraft noise effects on the 
surrounding population: 

a) Change in aircraft noise planning environment 
(Updated Contour); 

b) Change in the receiving environment (i.e. growth in 
residential activity enabled by operative land use 
controls). 

75 Most relevant to this hearing stream is the change in the receiving 
environment as decisions relating to residential intensification have 
a direct effect on the scale of future aircraft noise effects in the 
Waimakariri population.  In paragraphs 125 to 131 of my Hearing 
Stream 10A evidence I provided Waimakariri specific statistics which 
I summarise below.   

76 I considered the impacts resulting from a change in the receiving 
environment (i.e. increased residential activity).  For this, I 
calculated the number of people affected using a hypothetical future 
housing stock which represents the theoretical residential capacity 
within the air noise contours based on the operative density 
controls.   

77 This analysis indicates the currently permitted growth in residential 
activity in Waimakariri allows a 46% increase in the number of 
houses inside the noise contours and a 68% increase in the number 
of people highly annoyed (based on the runway 20 bias scenario).   

78 Figure 5 below shows the predicted number of people highly 
annoyed in Waimakariri for the existing housing stock compared 
with the future housing stock.  The increase in affected population 
due to the change in receiving environment is appreciably greater 
than the increase due to the Updated Contours. 
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Figure 5: Number of People Highly Annoyed Waimakariri Summary 

 

79 This demonstrates the scale of noise impacts is heavily influenced 
by population density.  It also shows the current planning 
framework allows an appreciable increase in affected population.  
This analysis emphasises that land use planning is a major 
contributor to the future scale of aircraft noise impacts.  

80 If greater residential intensification is enabled inside the airport 
noise contours, the scale of airport noise effects on the surrounding 
population could increase even more significantly. 

81 In the ANE report I have mapped the Lnight contours for reference 
against the WHO guidelines for sleep disturbance effects.  This is 
shown in Figure 6 below.   

82 The 2009 WHO Night Noise Guidelines set 40 dB Lnight as an ideal 
target to avoid adverse sleep disturbance effects from aircraft and 
55 dB Lnight as a pragmatic interim target.  The 2018 WHO guidelines 
rely on research that suggests 11% of the population are highly 
sleep disturbed (HSD) by aircraft noise at 40 dB Lnight.  The same 
relationship predicts 26% HSD at 55 dB Lnight.   

83 The guidelines refer to Lnight as the 12-month average which I expect 
is due to the availability of 12-month average data through the 
European Environmental Noise Directive (END).  Given the seasonal 
variability of operations at CIA, I have also mapped the Outer 
Envelope 3-month Lnight for information. 
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Figure 6: Night Noise Contours and Remodelled Contour  

 

84 The figure shows that both the 12-month and 3-month 40 dB Lnight 
contours extend beyond the Updated Contours.  The 40 dB Lnight 
target defined by WHO is generally considered to be aspirational.  I 
agree that in most situations it is not practicable to achieve this 
target.  However, when considering whether green fields 
development and residential intensification in areas affected by 
aircraft noise is appropriate, consideration of the Lnight contours in 
this context is prudent.   

85 Decision makers must balance the benefits of residential 
intensification against the consequential noise effects and an 
understanding of aspirational targets is appropriate.  From a noise 
effects basis, the Lnight contours support the case for avoiding new 
noise sensitive development inside the Updated Contours.  

Proposed Land Use Planning 
86 The relief sought by CIAL is set out in the evidence of Mr Kyle 

(Hearing Stream 10A and 7).  Based on my experience in airport 
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noise management and my evidence set out above, from a noise 
effects and airport safeguarding perspective, I support land use 
controls that minimise the number of residents inside the Updated 
Noise Contours.   

 

Dated: 30 August 2024 

 

Laurel Smith  

  



APPENDIX 1 PAGES FROM ICAO AIRPORT PLANNING MANUAL  
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