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Before the Christchurch Replacement District Plan  
Independent Hearings Panel  
  
 
  
  
In the matter of the Resource Management Act 1991 and the 

Canterbury Earthquake (Christchurch Replacement 
District Plan) Order 2014 

  
And  
  
In the matter  of submissions by the University of Canterbury 

in relation to the proposed Christchurch 
Replacement District Plan (Chapter 21 - 
Specific Purpose Zones) 

 

 

 

 

STATEMENT OF EVIDENCE OF JEREMY WILLIAM TREVATHAN 

DATED 17 FEBRUARY 2016 

 

 

 
 
 
 
1.0  INTRODUCTION  

1.1 My name is Dr Jeremy William Trevathan. I am an Acoustic 

Engineer and Director of Acoustic Engineering Services Limited 

(AES), an acoustic engineering consultancy based in Christchurch 

1.2 I have been asked by The University of Canterbury (UC) to provide 

evidence in support of its submission on Stage 2 of the Proposed 

Replacement District Plan (Replacement Plan). 

2.0  QUALIFICATIONS AND EXPERIENCE 

2.1 I hold the degrees of Bachelor of Engineering with Honours and 

Doctor of Philosophy in Mechanical Engineering (Acoustics) from 

the University of Canterbury. I am an Associate of the New 

Zealand Planning Institute, and a Member of the Acoustical Society 

of New Zealand. 
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2.2 I have ten years’ experience in the field of acoustic engineering 

consultancy and have been involved with a large number of 

environmental noise assessment projects throughout New Zealand. 

I have previously presented evidence at Council and Environment 

Court Hearings, and before Boards of Inquiry. I have acted on 

behalf of applicants, submitters and as a peer reviewer for 

Councils.  

2.3 I have read the Code of Conduct for Expert Witnesses in the 

Environment Court Practice Note (2014). I agree to comply with 

that Code. Except where I state that I am relying on the specified 

evidence of another person, my evidence in this statement 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 I express. 

2.4 UC have asked me to consider the Addendum to the Submission of 

Christchurch International Airport dated 17 June 2015 which 

requests that new Sensitive Activities are non-complying within 

the portion of the Special Purpose (Tertiary Education) zone which 

falls within the 50dBA Ldn airport noise contour for Christchurch 

International Airport. 

2.5 Of relevance is Policy 6.3.5 of the Regional Policy Statement 2013 

(RPS) which states that the recovery of Greater Christchurch is to 

be assisted by the integration of land use development with 

infrastructure by “only providing for new development that does 

not affect the efficient operation, use, development, appropriate 

upgrading and safety of existing strategic infrastructure, 

including by avoiding noise sensitive activities within the 50dBA 

Ldn airport noise contour for Christchurch International Airport, 

unless the activity is within an existing residentially zoned urban 

area…”. 
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3.0 BACKGROUND 

 

3.1 The City Plan has contained operational aircraft noise contours 

since 1995. Revised modelling undertaken in 2007 by an expert 

panel was subsequently included in the RPS and made operative in 

2013. The modelling included updated inputs such as current and 

future aircraft types as well as changes in aircraft movement 

numbers.  

3.2  As a result of the revised modelling, the extent of the 50 dBA Ldn 

contour slightly reduced over the UC site, and the 55 dBA Ldn 

contour no longer covered the site at all, compared to the 1995 

contours.     

3.3 The noise contours are a planning control and depict a level of 

aircraft operation that will occur at some point in the future. I 

understand from the Chapter 17 evidence of Mr Chris Day, that 

there were 75,000 annual commercial aircraft movements in 2014, 

while the contours are based on a projection of 175,000 annual 

movements - a significant increase.        

3.4 The end of the 50 dBA Ldn contour bisects the main UC site 

encompassing a large portion near the corner of Creyke and Clyde 

roads.  By interpolating the contours it appears that the majority 

of the Special Purpose (Tertiary Education) zone encompassed by 

the contour may receive noise levels in the order of 50 - 52 dBA Ldn 

when the projected level of aircraft activity is reached. A small 

area near Creyke and Ilam Roads may receive up to 53 dBA Ldn. 

3.5  The Expert Panel Report1 describes how the portion of the contour 

of relevance to the UC is driven by aircraft movements on runway 

                                                 
1
 Bethwaite, Bourke, Clarke, Day, Malloch, Mestre, Smith (1998). “Expert 

Panel Report in the Matter of Several appeals against the proposed Selwyn 

District Plan under Clause 14 of the First Schedule of the Resource 

Management Act 1991” 
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29. That runway is primarily used in northwest wind conditions. 

The experts stated “to account for the three-month period of the 

year when the dominant wind direction is northwest the number 

of movements on runway 29 has been factored up. The runway 

percentages used for the model assume the average usage per 

runway over a 12-month period. However this does not represent 

the large seasonal variations that occur in Christchurch. During 

spring, approximately 13% of all movements occur on runway 29 

however the 12-month average is only 4.9%. Therefore for the 

purpose of producing representative noise contours the total 

number of movements on runway 29 has been multiplied by a 

factor of 2.65 (the ratio of 13/4.9).” 

  3.6  This adjustment means that the 50 dBA Ldn contour in the vicinity 

of UC is representative of the future aircraft noise level which will 

be experienced during the 3 spring months of the year. For the 

other 9 months the 50 dBA Ldn contour would not encroach on the 

UC site. 

3.7  Whilst the noise contour line has had a factor applied to it to 

account for the three month seasonal variation, there is still daily 

variability of runway use and limits on the runway by certain 

aircraft types even under northwest weather patterns. 

4.0  THE NOISE SENSITIVITY OF ACTIVITIES ON THE UC SITE 

4.1 I have a good understanding of the activities undertaken on the UC 

site, having been the lead acoustic engineer involved with building 

design work for the majority of significant UC developments since 

2006 including the School of Biological Sciences, James Hight 

building redevelopment, Registry Building redevelopment, 

Regional Science and Innovation Centre (RSIC), USCA Temporary 

Events Centre and the New Education Building project (Commerce 

building redevelopment). The majority of these buildings are 

within the 50dBA Ldn contour. 
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4.2  Other projects have included work on the Engineering, Science 

and Arts Lecture theatres. I have also been involved with various 

other projects on the UC site including work relating to student 

accommodation, security callpoint towers, construction noise and 

building fit-outs.  

 

Activities within buildings 

 

4.3 Many of the developments I have described above have included 

noise-sensitive spaces such as lecture theatres, and specialist 

laboratories. My role has been to ensure that these buildings were 

designed in such a way so as to provide a satisfactory internal 

acoustic environment based on the noise sensitivity of each 

internal space. This work requires an understanding of the 

external noise levels.    

 

4.4 In my experience, around the periphery of the UC site, traffic 

noise dominates. In locations removed from external roads, the 

use of the grounds and transit areas by students, internal traffic 

and mechanical plant are reasonably constant sources of noise. 

From time to time higher noise levels are generated by 

maintenance activities (for example, mowing lawns) or outdoor 

events (for example, Clubs Day). Aircraft noise is audible from 

time to time. Currently, construction noise from various on-site 

works is also significant.  

 

4.5 Measurements we have undertaken on the site as part of various 

projects indicate that daytime noise levels distant from external 

roads are consistently in the order of 50 dB LAeq. However, to 

ensure an acceptable outcome in the presence of the more 

intermittent higher-noise sources I have identified above, even for 

sites on the UC campus removed from external roads we have 

typically assumed an external incident noise level of 60 dB LAeq for 

design purposes.  

 

4.6 This means that for most noise sensitive spaces, opening windows 

to provide ventilation is not an option. For spaces such as lecture 



 

 
6100070_1 

theatres, external windows are typically also undesirable for non-

acoustic reasons.  

 

4.7 As a result, noise sensitive areas within UC buildings already 

benefit from a high level of sound insulation. This is illustrated by 

the following two examples: 

 

-  In 2014 my company was engaged to determine what level of 

sound insulation the existing E8 and E9 lecture theatres provide, in 

the context of concern regarding construction noise intrusion from 

the RSIC and CETF projects. Measurements indicated that the two 

lecture theatres which are more than 30 years old and have three 

external walls, the roof and the underside of the floor all directly 

exposed to external noise still provided an outside to inside noise 

reduction of over 25 dB. 

 

- In 2012 my company was engaged to advise on the installation of 

security call-point towers at UC, which could be used to alert 

those on campus in the case of emergency. There was initially 

some optimism that the towers, located externally, could also be 

used to alert those inside the buildings. Our analysis however 

quickly confirmed that the outside to inside sound reduction 

provided by the UC buildings was generally too high to make this 

practical, and instead separate internal systems were required. 

 

Outdoor activities 

 

4.8  The UC campus includes significant outdoor areas, which are 

either landscaped or earmarked for development in the future. In 

my observation the majority of this space is occupied in a 

transient manner, for the majority of the time – by students or 

staff moving between buildings on the campus for the purpose of 

attending lectures, research, study, recreation, social or 

administration activities. Small groups may linger outside in the 10 

minute break between lectures, and on fine days grassed areas are 

used during lunchtimes. 
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4.9  There appears no reason to expect that further building 

development on the UC campus would have any influence on this 

pattern of behaviour – that is, the amount of time students and 

staff spend outdoors (and are therefore exposed to external noise) 

is likely to remain unchanged. 

 

4.10 I also note that while I have had to take account in the 

preparation of this evidence of the possibility of outdoor spaces 

being used for study and other noise-sensitive uses, in my 

experience the vast majority of study and tertiary education 

activities generally occur indoors, in a noise insulated 

environment. 

 

4.11 With regard to the level of outdoor acoustic amenity currently 

experienced on the UC site – as I have described above, the 

average daytime noise levels in areas removed from roads are 

typically in the order of 50 dB LAeq due to sources on the UC site. 

As I also described above, there are numerous intermittent noise 

sources on the UC site which generate higher sound levels from 

time to time. Close to roads, average noise levels increase to 60 

dB LAeq or above.  

 

4.12 The Expert Panel Report indicates that the most relevant aircraft 

ground track with regard to the UC site are those associated with 

arrivals on runway 29. Based on the material produced by the 

Expert panel, I understand that the ‘noisiest’ aircraft included in 

the model is the 767-300 which, even under the future growth 

scenario (175,000 annual movements), during the 3 spring months 

would use this arrival track less than once per week, and always at 

night. It appears that the overflight of this aircraft may generate a 

noise level in the order of 75 dB LAFmax on the UC site.   

 

4.13 Again under the future growth scenario and during the 3 spring 

months, other aircraft are projected to use this flight track 24 

times per day. 8 of these flights are associated with jet aircraft, 

with the balance being smaller turboprop aircraft. All of these 

aircraft are quieter than the 767-300 – for example, over 50 % of 
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the movements are associated with A320 or Dash 8 aircraft, which 

are in the order of 5 – 15 dB quieter than the 767-300. To provide 

some context, NZS6802:2008 recommends general night time noise 

limit of 75 dB LAFmax in residential areas. 

 

4.14 In the context of the level and variety of other external noise 

experienced on the UC site which I have described above, I 

consider aircraft noise at this level and frequency of occurrence 

will have a negligible effect on the perceived level of outdoor 

amenity on the site. This finding is consistent with my own 

experience – being unable to recall any instance where aircraft 

noise was of concern during the considerable time I have spent on 

the site both during 8 years as a student and over the last 10 years 

in a professional capacity. It is also consistent with the fact that, 

as I understand it, UC has no record of any feedback ever received 

from students or staff with regard to aircraft noise. 

 

 

5.0 NOISE EFFECTS ON ACTIVITIES WITHIN NEW BUILDINGS 

 

5.1 In light of the above, I have specifically considered whether 

aircraft noise intrusion experienced within future UC buildings is 

likely to realistically have any effect on the efficient operation, 

use, development, appropriate upgrading of Christchurch 

International Airport, as a result of noise reverse sensitivity 

effects.  

 

5.2 With regard to the sensitivity of spaces within UC buildings to 

aircraft noise intrusion, I observe that guidance may be taken from 

the Australian Standard AS 2021-2000 Aircraft noise intrusion - 

Building siting and construction. This standard indicates that 

particularly noise sensitive spaces within universities such as 

libraries, study areas and noise sensitive teaching spaces should 

have identical design criteria as for sleeping areas in residential 

dwellings. It is common in New Zealand to adopt a design level of 

40 dBA Ldn for such spaces (for example Appendix 1 - Aircraft 

noise exposure in Part 4 of the operative Christchurch City Plan). 
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5.3 Based on a worst-case external aircraft noise level of 53 dBA Ldn 

the façade of a noise sensitive space on the UC campus must 

therefore provide an aircraft noise reduction of at least 13 dBA. 

 
5.4 As I have described above, in my view any new noise-sensitive 

space on the UC site would be designed to provide an outside to 

inside noise reduction considerably higher than this, regardless of 

the presence or otherwise of Christchurch International Airport. 

Such spaces are unlikely to have opening windows, and may not 

even have external glazing. Even if they did, I note that even for 

typical residential dwellings with windows ajar for ventilation, 

research conducted by Marshall Day Acoustics in relation to 

Auckland Airport concluded that a typical New Zealand dwelling 

provides an outdoor to indoor aircraft noise reduction of at least 

17 dB.  Therefore it is clear that acceptable aircraft noise levels 

will continue to be achieved within new noise sensitive internal 

spaces at the University, and also any student accommodation 

with windows open for ventilation, without any specific acoustic 

design. 

 
5.5 I note that in paragraph 10.4 of his evidence dated 4 February 

2016, Dr Chiles essentially comes to this same conclusion with 

regard to educational buildings located within the 50 dBA Ldn 

contour. 

 
 

6.0 NOISE EFFECTS ON NEW OUTDOOR ACTIVITIES 

 

6.1 As satisfactory internal aircraft noise levels will be achieved 

within all new buildings on the UC campus, the only remaining 

matter for consideration is annoyance associated with new 

outdoor activities undertaken within the 50 dBA Ldn contour. 

Outdoor activities which may take place on the UC campus, and 

may be more noise-sensitive than the transient uses I have 

described above, include: 

 

o Use of outdoor areas for formal teaching, study and 

recreation 
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o Activities within outdoor areas associated with student or 

staff accommodation 

 

o Activities within outdoor areas associated with hospitality 

establishments  

 
6.2 While it is generally unclear to me what would be considered “new 

development” in the context of the established UC campus, the 

establishment of new outdoor activities like those outlined in 6.1 

above may not even require Building Consent, and so not trigger 

any Resource Consent process.   

 

6.3 For example - with regard to the use of outdoor areas for 

teaching, study and recreation, I note that these activities already 

occur on the university site and as far as I am aware could be 

undertaken in ‘new’ locations or be intensified as of right, with no 

Resource Consent required.  

 
6.4 Likewise, with regard to the effects on activities in the outdoor 

areas of student accommodation, I observe that there is no 

requirement for a new student accommodation building to provide 

any outdoor areas. Similarly, as above, an ‘outdoor area’ for use 

by students could be established at any time separate to any new 

building development, without the need for Consent. It is 

therefore unclear to me what the proposed control would achieve 

in reality. 

 

6.5 I also note that: 

 
- The expectations of students in such settings are generally 

likely to be different to the expectations of a permanent 

resident in a detached dwelling. This is demonstrated in, for 

example, the New Zealand Building Code, where the acoustic 

requirements applied to normal residential units do not apply 

to a “hostel or boarding house or other specialised 

accommodation”. 
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- Larger ‘communal’ outdoor spaces often provided as part of 

such facilities, create less expectation of individual acoustic 

amenity and are more likely to be used for active and 

interactive recreation. The occupier of a detached residential 

dwelling may have some expectation of solitude and privacy in 

the outdoor areas associated with their dwelling. A student 

living in shared accommodation is likely to have different 

expectations 

 

- As above, the aircraft noise level of up to 53 dBA Ldn is 

actually only expected to be present for 3 months of the year.  

 
6.6 Taking the above into consideration, it is my view that the type of 

dose-response research often relied upon to inform aircraft noise 

criteria (for example Miedema and Oudshoorn2) provides little 

useful guidance in this specific case. This is an entirely expected 

outcome as those authors acknowledge that “substantial 

deviations from the predicted distribution of annoyance responses 

may be expected for limited groups at individual sites”. 

 

6.7 Again my findings on this issue accord closely with those of Dr 

Chiles, recorded in paragraph 10.5 of his evidence. 

 

6.8 With regard to outdoor areas for hospitality establishments - I 

would expect that there would be inherent expectation of higher 

noise levels in such settings. When also considering the transient 

use, I would expect aircraft noise at this level to be of little 

concern.   

 

7.0 CONCLUSIONS 

 

7.1 A portion of the UC site may, at some point in the future, be 

exposed to noise levels of up to 53 dB Ldn during the 3 spring 

months of the year when runway 29 is used.  

 

                                                 
2
 Miedema, Oudshoorn (2001) Annoyance from Transportation Noise: Relationships with 

Exposure Metrics DNL and DENL and Their Confidence Intervals 
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7.2 With this level of aircraft noise exposure, buildings will need to 

provide a minimum outside to inside noise reduction of 13 dB to 

achieve an acceptable internal noise criterion of 40 dB Ldn. In my 

experience, the location and inherent design of any noise sensitive 

spaces at UC, including the lack of opening windows for most noise 

sensitive spaces, will ensure that a reduction considerably higher 

than this will be achieved without any specific acoustic design 

relating to aircraft noise ingress. Even if spaces have opening 

windows, then acceptable internal noise levels will still be 

achieved.  

 
7.3 I note that noise sensitive uses such as outdoor teaching and 

outdoor areas associated with student accommodation or 

hospitality already occur on the university site and as far as I am 

aware could be undertaken in ‘new’ locations or be intensified as 

of right, with no Resource Consent required.  

 
7.4 In any event, I consider that the expectation of students for 

individual acoustic amenity in larger ‘communal’ outdoor spaces 

often provided as part of such facilities would create less 

expectation of individual acoustic amenity. 

 
7.5 I therefore conclude that any future development of the UC site is 

unlikely to realistically have any effect on the efficient operation, 

use, development, and appropriate upgrading of Christchurch 

International Airport, as a result of noise reverse sensitivity 

effects.  

 

Jeremy William Trevathan    
 
 
17 February 2016 
 

 


