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STATEMENT OF REBUTTAL EVIDENCE OF CHRISTOPHER DAY  

INTRODUCTION 

1 My full name is Christopher William Day.  I have the qualifications 

detailed in my primary statement of evidence. 

2 Although this is not an Environment Court hearing (or a hearing 

being conducted under the Resource Management Act 1991), I note 

that in preparing my evidence I have reviewed the code of conduct 

for expert witnesses contained in part 7 of the Environment Court 

Practice Note 2014. I have complied with it in preparing my 

evidence. I confirm that the issues addressed in this statement of 

evidence are 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. 

 

SCOPE OF EVIDENCE 

3 This evidence will discuss the evidence of: 

 Professor John-Paul Clarke;  

 Dr Jeremy Trevathan (for Isaacs) 

 Dr Jeremy Trevathan (for University of Canterbury) 

 Mr Bruce Campbell 

 Mr Michael Marra 

 Ms Vanessa Payne 

 

EVIDENCE OF PROFESSOR JOHN-PAUL CLARKE 

Engine Testing Noise Contours 

4 First of all I would like to clarify a couple of minor timing issues 

referred to by Professor Clarke.  

5 In the second half of his paragraph 16, Professor Clarke states “In 

fact, it was during that conference [16 December 2015] that the 

idea of ‘scaling back’ the ground run-up operation to contain the 

resulting noise within the existing noise boundaries was proposed, 

leading to the revised contours that have now been presented.”   

This statement implies the scaled back/constrained contours were 

prepared after the conference, following ‘ideas’ presented at the 

conference.  
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6 As set out in Mr Boswell’s evidence the work to produce the scaled 

back contours began many months prior after submissions had been 

received.  We worked extensively with a number of parties including 

CIAL and Air New Zealand to produce the ‘scaled back’ contours.  

These were presented to submitters Professor Clarke is giving 

evidence for at mediation on 16 December 2015 in the afternoon 

after the expert conferencing concluded in the morning. 

7 In paragraph 19 Professor Clarke states “In my experience, a 

serious proposal would have included at least one set of noise 

contour that factored in the benefits of a ground run-up enclosure.”    

At the mediation on the afternoon of 16 December 2015 submitters 

asked if we had modelled contours with a GRE in place (myself and 

my colleague Mr Peakall) verbally presented results of noise 

modelling of a GRE prepared prior to mediation.  We subsequently 

provided at the request of submitters maps showing our previous 

work and also including Dr Chiles’ preferred option. 

8 Moving on to more substantive issues.  In the first section of his 

evidence, Professor Clarke discusses the effects of the long term 

growth included in the originally notified engine testing (ET) noise 

contours.  In paragraph 16 he states; “the initially proposed 

increase in ground run-up testing would drastically alter the 

character, intensity, and scale of the noise effects outside the 

airport boundary”. [my underlining]   

9 I strongly disagree with the description “drastically alter” for the 

following reasons.  The notified ET contours were based on the 

existing ET activity (worst case) with 2 dB of future growth added.  

It is widely accepted that a 2 dB increase in noise levels is not 

discernible – particularly if spread over many years.  Thus the 

originally proposed allowance for growth in activity (now agreed to 

be constrained) would not be discernible – a far cry from “drastically 

alter”.  

GRE Performance 

10 In paragraph 22, Professor Clarke discusses the performance of GRE 

installed at Portland International Airport by Blast Deflectors Inc 

(BDI).  He states, “Sound levels were reduced by as much as 20 

dBA, which amounts to a noise level reduction of 75 percent during 

engine run-ups”.  This is a direct quote from a BDI sales brochure. 

11 I have obtained a copy of the technical report that this statement is 

based on.  The test methodology used in that study disregarded 

unusual meterological conditions such as temperature inversions 

and down wind conditions (in accordance with ANSI S12.8-1998 for 

this type of test).  However these conditions occur at Christchurch 

and the modelling results exploring the acoustic effects of installing 

a GRE at Christchurch Airport in my primary evidence show the 
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reduction under these ‘worst case’ unusual meteorological conditions 

is small. 

12 It is not clear from the report on the performance of the GRE at 

Portland Airport what noise reduction is achieved at larger distances 

from the source of emissions.  However, there is a measurement 

reported of a B737-300 inside the GRE measured at 1400m (similar 

to Bishopdale 1800m) in downwind conditions.  The average sound 

level was 57 dB.  This is not much less than the levels we are 

predicting and is well above the NZS 6802 15 minute guideline of 45 

dB suggested by Dr Chiles.  

13 I do not dispute that these GRE enclosures provide significant noise 

reduction at certain locations under certain meterological conditions.  

However, for the Bishopdale residential area, the reduction under 

temperature inversion or down wind conditions would be small.  I 

understand that complaints about engine testing noise at 

Christchurch are often during these ‘acoustically positive’ 

meteorological conditions, thus the GRE would not be working 

effectively during the most critical period. 

14 Professor Clarke’s overall approach seems to be that ‘GRE reduce 

noise, they are used overseas so you should install one at 

Christchurch’.  He has provided no evidence that the current levels 

of ground run-up noise experienced by those living in the vicinity of 

the Airport are unreasonable.   

15 As stated in my primary evidence, it is my opinion that the current 

levels (and thus the constrained levels) of ground run-up noise in 

residential areas of Christchurch are reasonable.  The 7 day Ldn in 

the Bishopdale area is between 50 to 53 dB and the 3 month 

averaged Ldn (as initially recommended by Professor Clarke) would 

be below 50 dB – a level that he says is not worth considering for 

land use protection. 

16 Whether this meets the ‘best practicable option’ under s16 of the 

RMA involves a number of factors – including non-acoustical matters 

such as cost.  However s16 states, “Every occupier of land … shall 

adopt the best practicable option to ensure that the emission of 

noise from that land or water does not exceed a reasonable 

level”.  In my opinion, no evidence has been provided to this 

hearing that the levels of engine testing noise at Christchurch 

exceed a reasonable level of noise for a residential area located 

close to nationally significant infrastructure.   

Noise Monitoring System 

17 In paragraph 23 to 26 Professor Clarke recommends “A noise 

monitoring system is required”.  A noise monitoring systems has 

been proposed as part of the rules in the CRDP.  As explained in my 
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primary evidence, this involves calculations from engine testing 

records backed up by verification noise measurements.  This 

monitoring system has been accepted by the Council and agreed as 

appropriate by Dr Chiles.   

18 The engine testing noise monitoring system recommended by 

Professor Clarke in paragraph 24 of his evidence is unnecessarily 

complicated.  His proposal requires the location of a microphone at 

each ground run-up position to trigger the noise measurement in 

the residential area.  Because several different positions for ground 

run-up are used at Christchurch, including the end of taxi ways, 

several microphones would be required to be installed in very 

exposed locations.  In my opinion this is impractical. The system 

proposed by CIAL and addressed in my evidence provides the 

additional advantage of noise management through an inbuilt 

forecasting tool. 

19 Professor Clarke’s recommendation for an engine testing noise 

monitoring system is said to be supported in paragraph 26 by his 

Figure 1 which shows noise monitoring systems around the world 

installed by Brüel and Kjær.  What he fails to point out, is that most 

of these systems are for monitoring the noise from aircraft 

operations (departures and arrivals) and would not generally be 

used for engine testing monitoring. For example, the ‘blue cross’ 

shown as Auckland in Figure 1 (which is no longer a Brüel & Kjær 

system), is used for measuring aircraft operations.  Engine testing 

monitoring at Auckland is done using a similar system to that 

proposed for Christchurch. 

20 In my opinion, the proposed noise monitoring system, accepted by 

the Council and Dr Chiles, is more practical than that proposed by 

Professor Clarke. 

Community Annoyance 

21 As a point of clarification for the Panel, the abbreviation DNL 

referred to by Professor Clarke is exactly the same as Ldn – they are 

both abbreviations for the ‘Day/night Sound Level’.  America uses 

DNL and the rest of the world, including New Zealand uses the ISO 

abbreviation, Ldn.   

22 In paragraphs 32 to 39 Professor Clarke refers to a paper by Fidell 

(2011) (Reference 9) in a discussion around whether 50 Ldn is 

appropriate for land use planning purposes.   

23 My interpretation of the Fidell paper is different from Professor 

Clarke’s.  In the abstract Fidell states “The rate of change of 

annoyance with day/night average sound level (DNL) due to aircraft 

noise exposure was found to closely resemble the rate of change of 

loudness with sound level.”  Fidell is in agreement with the use of 

2348 CIAL - Rebuttal of Day
Page 5 of 16



  5 

 

 

100150346/2562770.4 

Ldn and the Miedema work on which my evidence is based.  Fidell’s 

main point of difference is the CTL index, which he proposes to 

account for the different levels of annoyance between different 

communities, depending on their sensitivity/tolerance.  This also 

aligns in general with my discussion of the higher sensitivity in 

Christchurch shown by the Taylor Baines study.  Figure 3 in my 

primary evidence shows that at high noise levels (around 65 dB Ldn ) 

the Christchurch residents show a similar level of annoyance to the 

Miedema average but at noise levels of 50 to 60 dB Ldn Christchurch 

residents are less tolerant of aircraft noise. 

24 The main theme out of Fidell’s more recent work (2015 Reference 

10) is that the FAA approach to noise regulation, including the Ficon 

data it relies on, significantly under-estimated the level of 

annoyance in the community.  Overall he is saying: be aware that 

people are more annoyed by aircraft noise than the conventional 

wisdom would suggest.  The penultimate paragraph of the Fidell 

2015 paper states “The FAA’s definition of the significance of aircraft 

noise exposure affords unexpectedly little protection of noise – 

exposed populations in many communities from consequential 

degrees of annoyance due to transportation noise”.   

25 In paragraph 41, Professor Clarke suggests that 50 DNL land use 

limit is unreasonably restrictive because the slope of the annoyance 

curve (Miedema) flattens out at these low noise levels and there is 

not much change in annoyance from 55 to 50 DNL.  This works two 

ways in that at 50 Ldn we have a very similar level of annoyance as 

at 55 Ldn where most of New Zealand generally tries to protect 

people. If there is ‘no difference’ in annoyance at 50 Ldn (due to the 

flat curve) then we should also protect the larger area encompassed 

by the 50 Ldn contour, if others deem it to be practicable from other 

aspects. 

Appropriate Noise Metric 

26 In paragraphs 42 to 45 Professor Clarke criticises the use of the 

seven-day rolling average DNL for engine testing compliance 

monitoring.  This is in direct conflict with his paragraphs 27 to 29 

where he states that DNL is the metric most commonly used in 

aviation to predict annoyance and goes on to say that “It would 

therefore be logical to account for increased ground run-up noise by 

simply adding said noise to the DNL for the entire airport”.  He 

recognises that this would require re-contouring but he supports the 

approach and that approach uses the three-month average Ldn.   

27 In my opinion, the use of three-month averaging for engine testing 

could potentially allow too much short term noise exposure for 

residents.  Professor Clarke is inconsistent in that he proposes 

three-month averaging of DNL for engine testing in paragraphs 27 
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to 29 and then rejects averaging of DNL as inappropriate in 

paragraphs 42 to 45. 

28 In paragraph 44 Professor Clarke suggests the use of Ldn,7 day is 

inappropriate because “There is no basis for this metric in the 

acoustic literature, …”.  He then proposes the use of Leq 15 minute 

metric in paragraph 45 without any reference to acoustic literature 

that supports the use of this metric for engine testing noise.  I am 

not aware of any.  However I did refer in my primary evidence to 

the WHO Night Noise Guidelines for Europe which uses one year 

averaging of the Leq for the WHO night noise criterion (which I think 

is too long for intermittent noise). 

29 The 15 minute Leq approach proposed by Dr Chiles and supported by 

Professor Clarke (with the NZS 6802 guideline limit of 55/45 dB 

day/night) would shut down all night-time ground run-up activity at 

Christchurch and all high power testing during daytime.  I 

understand from Mr Morgan (Air NZ) that this restriction would have 

the effect of closing the maintenance base at Christchurch. 

30 In my opinion the 7 day Ldn is an appropriate method of control for 

engine testing noise as it provides some consideration of the 

intermittent nature of engine testing (which 15 minute controls do 

not) but restricts excessive noise exposure for several days on end 

(which 3 month or 1 year averaging do not). 

EVIDENCE OF DR JEREMY TREVATHAN (FOR ISAAC 

CONSERVATION AND WILDLIFE TRUST) 

31 In his evidence Dr Trevathan expresses concern about the possible 

effects engine testing noise may have on birds at the Peacock 

Springs Conservation Area (PSCA).  In his paragraph 18 Dr 

Trevathan states that while the noise from engine testing at 

Peacocks Springs is of a similar level and onset (rise time) to 

aircraft taking off on the main runway it is of longer duration and 

this “may disturb the birds and induce stress responses” (paragraph 

22). 

32 This opinion is counter intuitive to me.  It is my understanding that 

a short rise time and rapid fall-off of noise is what is required to 

startle birds.  The wine industry uses bird scaring guns to this effect 

and does not to my knowledge use constant high level sound 

sources to disturb birds. 

33 In paragraphs 23 to 26 Dr Trevathan expresses concern over the 

potential increase in noise due to the growth allowed in the 

originally notified engine testing noise contours.  As the growth has 

been removed from the ‘constrained contours’ now proposed, I 
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consider that his concerns would be addressed by the 

implementation of the ‘constrained contours’. 

34 Based on his concerns that birds may be disturbed by engine 

testing, Dr Trevathan proposes an LAFmax limit of 80 dB should be 

implemented for engine testing noise received in the PSCA.  Dr 

Trevathan has provided no evidence that birds are disturbed by the 

current levels of engine testing noise or why 80 dB LAFmax is an 

appropriate limit – other than that 80 dB is roughly what is 

experienced at the moment. 

35 In my opinion, the proposed engine testing controls will ensure the 

levels of engine testing are constrained to similar levels as to what 

are currently experienced.  An ET monitoring location is close to the 

PSCA to ensure this happens.  If an additional control were to be 

introduced (such as an LAFmax control) it would need a significant 

amount of further information on the existing noise environment 

from engine testing and aircraft operations and evidence of what 

level of noise disturbs birds. 

EVIDENCE OF DR JEREMY TREVATHAN (FOR UNIVERSITY OF 

CANTERBURY) 

36 In general, I agree with most of Dr Trevathan’s evidence for the 

University of Canterbury. Specifically, I agree that lecture theatres 

are inherently well insulated from aircraft noise and I agree in 

general with his level of noise reduction provided by building 

façades.  I also agree that is possible that students living in student 

accommodation may have lower expectations and be less sensitive 

than a normal residential receiver.  However the extent of this lower 

sensitivity is unknown. 

37 However, there is one area where I disagree with Dr Trevathan and 

that is the issue of the intermittent use of Runway 29 – when 

aircraft are on approach over Christchurch City. In his paragraphs 

3.5 and 3.6 Dr Trevathan discusses this variability and how the 

airport noise contours have been based on a ‘3 month highest use’ 

of this runway.  He concludes from this that the actual level of 

annoyance is likely to be less over the rest of the year. 

38 I have a different opinion.  In my opinion, the 3 month averaging 

inherent in the contours potentially under-estimates the noise 

effects from intermittent operational noise as I discussed earlier 

with respect to engine testing noise. When the north-west (NW) 

weather pattern operates, it can last for several days and RWY29 

becomes ‘the main runway’.  On a day of full RWY29 use, the noise 

level goes up by 9 dB from the expert panel contours adopted in the 

RPS.  The 24 flights a day mentioned in Dr Trevathan’s paragraph 

4.13 goes up to 184 flights per day. 
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39 The future intermittent noise levels over the University on these 

days of full RWY29 operation, will be as high as 62 dB Ldn.  62 dB Ldn 

is a significant noise environment where the Miedema research 

suggests 22% of the population are likely to be highly annoyed.  In 

my opinion, while student hostel accommodation may be less 

sensitive than normal residential activities, to an unknown extent, it 

would be wise to avoid this noise sensitive use, from an acoustic 

perspective. 

EVIDENCE OF BRUCE RONALD CAMPBELL 

40 Mr Campbell reports that he is more annoyed by the noise from the 

ground run-up of engines than by the noise from aircraft operations 

in flight (section 2 of his evidence).  Individual sensitivity to 

different noise sources varies widely.  At the mediation in 

December, submitters differed on whether they found turbo-prop 

testing more or less annoying than jet aircraft.  In Auckland last 

year, a large number of residents (in a low aircraft noise 

environment) were highly annoyed by a change in flight path to a 

small number of flights that made no perceptible change to their 

noise environment. 

41 In section 3 of his evidence, Mr Campbell mentions the GRE that has 

been installed at Nelson Airport which I had previously identified as 

being a small enclosure for turbo-props only. If a turbo-prop GRE 

were constructed at Christchurch it would make little difference to 

the overall noise exposure as the noise from A320 is the dominant 

noise source. 

42 However, as discussed earlier in my evidence, for the best 

practicable option to be implemented, there needs to be evidence 

that the level of engine testing noise exceeds a reasonable level.  

Complaints are not proof that a noise is unreasonable as shown by 

the Auckland example described above. 

43 At the bottom of page 10 of his evidence, Mr Campbell restates the 

evidence of Professor Clarke and says that land use restrictions 

between 50 dB and 55 dB Ldn would not have any effect on the 

number of complaints to CIAL because complaints in this region are 

caused by ‘non-acoustic’ factors.  I have rebutted this in my 

discussion of Professor Clarke’s evidence however, if this proposal 

were found to be true, the natural conclusion would be that 

complaints about engine testing between the 50 dB to 55 dB Ldn 

contours (Mr Campbell) would also be due to ‘non-acoustic’ reasons. 
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EVIDENCE OF MICHAEL HAROLD MARRA 

Noise Management 

44 Mr Marra relies largely on the evidence of Dr Chiles, Professor 

Clarke and Mr Lawry and I have addressed their evidence elsewhere 

in my rebuttal and in the case of Dr Chiles, in my primary evidence. 

45 Mr Marra suggests that the Auckland Airport noise management 

measures and the World Health Organisation Night Noise Guidelines 

(2009) are both examples of international best practice and that 

noise management measures for CIA should draw on these 

examples.  I will address each in turn. 

46 Auckland Airport manages engine testing noise with a 7-day 

average Ldn and an LAmax limit at night which is the same approach 

proposed for Christchurch Airport.  At Auckland Airport, compliance 

with the engine testing noise limit is calculated retrospectively each 

month based on test records and noise level predictions at the 

residential receivers.  The proposed compliance monitoring method 

at Christchurch Airport is the same in principle but with a more 

sophisticated system enabling real time management of testing to 

ensure compliance.  As such, the proposed monitoring system is 

superior to the Auckland Airport approach.  

47 The relief sought by Mr Marra includes the addition of further airport 

noise management requirements in the District Plan (akin to those 

for Auckland Airport).  While I consider the full suite of noise 

management requirements for Auckland Airport to be overly 

complicated, I agree that measures such as a noise management 

committee and Airport funded acoustic mitigation could be 

considered in the Christchurch Airport context. 

48 Mr Marra suggests that existing houses inside the 65 dB Ldn 

operational noise contour should be offered acoustic insulation fully 

funded by CIAL.  I understand that there are two houses currently 

inside the actual 65 dB Ldn contour and Mr Rhys Boswell has 

addressed the matter of acoustic insulation offers in his evidence.   

In New Zealand and internationally it is common for existing houses 

exposed to 65 dB Ldn or greater to be offered acoustic insulation at a 

point in time when they are actually receiving that level of noise.   

49 Mr Marra also suggests that between the 55 and 65 dB Ldn contours, 

existing residents should be offered acoustic insulation to be 50% 

funded by CIAL.  I am not aware of other Airports in New Zealand 

offering acoustic insulation out to 55 dB Ldn however some airports 

partially fund insulation inside the 60 dB Ldn contour. 

50 Mr Marra suggests that the Night Noise Guidelines for Europe (2009) 

should be applied for Christchurch Airport.  He correctly states that 
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the recommended metric is Lnight which is the equivalent level (LAeq) 

between 11pm and 7am averaged over 12 months.  I consider that 

12 months is too long a period for averaging engine testing noise 

and this would not adequately control short term noise effects on 

residents. In my opinion a more appropriate period for managing 

the effects on residents is seven days as proposed.   

51 In paragraphs 25 and 26 Mr Marra has incorrectly reported the 

LAmax 45 dB value (which originates from the WHO Guidelines for 

Community Noise) as an outdoor level whereas it is an indoor level 

in the literature. 

EVIDENCE OF VANESSA JOY PAYNE 

 

52 Ms Payne relies largely on the evidence of Dr Chiles, Professor 

Clarke and Mr Lawry and I have addressed their evidence elsewhere 

in my rebuttal and in the case of Dr Chiles, in my primary evidence. 

53 In paragraphs 9.0 – 9.7 Ms Payne discusses the data provided to 

her which shows an example of the degree of engine testing noise 

that would be permitted at her property over a seven day period 

under the proposed controls.  This is also representative of a current 

busy week.  I am concerned that she may have misunderstood this 

data.   

54 The table shows 14 tests totally 439 minutes of testing over seven 

days (not 439 hours as misreported by Ms Payne).  The longest test 

is 90 minutes in duration however the level during this time is 37 dB 

LAeq which is well below typical night-time noise limits for general 

environmental noise.  The table shows that the medium and full 

power tests produce higher noise levels (50 – 62 dB LAeq) however 

the duration of testing at these power settings is relatively short (2 

– 10 minutes). 

55 Ms Payne is confused about entries in the table of 0 dB. This is 

where there was no testing at that particular power setting.  Ms 

Payne has also said she does not understand why the 50 dB Ldn,7day 

contour is not over her property despite many tests being at or 

above 50 dB LAeq.  This is a misunderstanding regarding the 

difference between the noise level during a test compared with the 

seven day average (with night-time weighting).  The average takes 

into account the periods of no noise when testing is not taking place 

and therefore is lower than the level that occurs during testing.   

56 Ms Payne submits that current engine testing noise is not 

acceptable.  This demonstrates that even people exposed to less 

than 50 dB Ldn can be annoyed by the noise enough to inflict reverse 

sensitivity effects on the activity. 

2348 CIAL - Rebuttal of Day
Page 11 of 16



  11 

 

 

100150346/2562770.4 

57 In paragraphs Ms Payne raises the effects of sleep disturbance.  I 

have addressed sleep disturbance in paragraphs 172 – 178 of my 

primary evidence. 

58 In paragraphs 8.4 – 8.5 Ms Payne suggests that the proposed 

monitoring rule is too convoluted.  The rule requires annual 

reporting to Council of calculated engine testing emissions.  The 

calculations are based on levels that have been verified by 

measurements.  Despite the annual reporting requirement, it is 

intended to monitor engine testing noise emissions in real time 

using bespoke software developed specifically for Christchurch 

Airport.  This would enable aircraft engineers to check the “noise 

budget” prior to undertaking a test.  Test details would be entered 

into the software as it occurs and would be available for Airport staff 

to respond to complaints the following day. 

Engine testing noise as industrial noise  

59 This is a theme reoccurring across all submitters’ evidence.  I have 

already addressed this issue in my primary evidence at paragraphs 

73 – 85. 

 

Dated: 25 February 2016 

 

 

Christopher William Day  
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Attachment H – Terminology 

 

The noise contours discussed in this evidence are contours of equal 

"Day/Night Sound Level" (Ldn).   The following definitions may assist the 

understanding of Ldn contours. 

Sound Level 

LA  dB The A-weighted sound level is used for the measurement of most 

environmental sound.  It is an attempt to quantify the 'loudness' of a 

sound by applying an A-weighting to the frequency response of the sound 

level meter that attempts to simulate the complex response of the human 

hearing system. 

The A-weighted sound level in a typical urban environment will vary from a 

background noise level of around 45 dB with short duration peaks of 70 to 

90 dB due to aircraft movements (depending on the location relative to the 

airport). 

Noise Exposure  

Overseas research has found the noise exposure or noise energy to 

correlate well with subjective response to noise or annoyance.  It has been 

found that people are similarly annoyed by a high noise level operating for 

only a short period as they are by a moderate noise level operating for a 

longer period of time.  LAeq  and Ldn are both based on this ‘noise energy’ 

concept. 

LAeq  is the 'average' noise level over the measurement period (generally 

1 hour for airport noise).  Thus the noise from a number of single aircraft 

events is averaged to give a continuous 'equivalent' noise level, that has 

the same noise 'energy' as the total aircraft noise energy for the hour. 

 

Figure A.1  -  Leq,1hr  from a number of aircraft noise events  
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Ldn  The Day/Night Sound Level (Ldn) is calculated as the average of the 

24, one hour LAeq with a 10 dB penalty applied during night time (10 pm to 

7am). 

 

Figure A.2 – Calculation of Ldn from 24x Leq,1hr 

Single Event Noise 

LAE  The Sound Exposure Level (LAE or SEL) is a noise metric used to 

measure the noise energy of a single event such as the take-off of an 

aircraft.  It is defined as the noise level of one second duration which 

would have the equivalent noise energy as the actual event.  For example, 

if a noise source produced a steady A-weighted noise level of 75 dB for 10 

seconds, the LAE of that event would be 85 dB. 

 

Figure A.3  -  SEL and Lmax for Single Event Noise
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Attachment I  -   
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