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Introduction 

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.  

2 I have been asked by the Isaac Conservation and Wildlife Trust (Trust) to provide 

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

District Plan (Replacement Plan). 

Qualifications and Experience 

3 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. 

4 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. My experience has 

included providing advice on the efficacy of setbacks as a control mechanism from 

an acoustic perspective. 

5 My experience includes involvement with a number of high profile major sporting 

facilities including the Christchurch Adventure Park and Hagley Oval in Christchurch, 

Forsyth Barr Stadium in Dunedin, Rolleston Recreation Precinct and Selwyn Aquatic 

Centre in the Sewlyn District and Waitakere Stadium in Auckland. On a number of 

occasions I have been involved with projects where noise effects on animals are of 

concern – most recently in relation to the Rocket Lab proposal in Birdlings Flat.  

6 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. 
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Scope of Evidence 

7 This Statement of Evidence addresses the concerns of the Trust in relation to noise 

effects from activities that can occur in the Open Space McLeans Island zone, 

adjacent to the Trust’s land. 

8 In my evidence I: 

8.1 Describe the existing noise environment in the Peacock Springs area; 

8.2 Describe the character and level of noise which may be generated by “Major 

Sports Facilities”; 

8.3 Consider potential noise levels and characteristics at the aviaries; 

8.4 Consider the application of the relevant Replacement Plan noise limits; and  

8.5 Consider what setback distances may be appropriate for selected “Major 

Sports Facilities”. 

9 In preparing my evidence I have reviewed: 

9.1 Submission on Christchurch Replacement District Plan (Phase 2) to 

Christchurch City Council by The Isaac Conservation and Wildlife Trust dated 

15 June 2015; 

9.2 Ornithology experts – Expert conferencing Statement – Open Space – Topic: 

McLeans Island Zone, dated 26 November 2015; 

9.3 Noise experts - Expert Conferencing Statement General Rules and 

Procedures Proposal: Chapter 6  – Topic: Non Airport Related Noise – Dated 

3 December 2015; 

9.4 Statement of Evidence of Stuart Camp on Behalf of Christchurch City Council 

– Noise, dated 19 January 2016; 

9.5 Statements of Evidence of Kim Seaton and Dr John Dowding on behalf of 

The Isaac Conservation and Wildlife Trust, both dated 27 January 2016. 

10 I visited the Trust’s land and viewed its aviaries on the 21st of January 2016. 
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Summary of evidence 

11 The existing noise environment at Peacock Springs includes contributions from many 

different sources. The majority of these are received at a moderate or low level 

and/or do not include sudden changes in level. Noise generated by the New Zealand 

Handloaders shooting range is an exception, likely generating impulsive noise at 

greater than 60 dB LAmax at the nearest existing Trust aviaries. 

12 Some noise sources which may be associated with potential new Major Sports 

Facilities in the adjoining Open Space McLeans Island zone may also generate noise 

with some impulsiveness. Such sources include fireworks, starting guns or other 

firearms, public address systems and large crowds. 

13 The expert ornithologists have agreed that “sudden and/or loud” noises are of 

concern. Based on a review of relevant literature and discussions with Dr Dowling, I 

agree with Mr Camp that 60 dB LAmax appears to be a reasonable and conservative 

upper limit for noise received in the Peacock Springs area from new impulsive 

sources. Additional relevant considerations appear to be the degree of 

‘impulsiveness’ of the sound, and the likelihood that other aspects of the character of 

the sound will result in a predator-prey response. 

14 The noise sources which may be associated with Major Sports Facilities identified in 

paragraph 12 above may be capable of generating noise levels of greater than 60 dB 

Lmax within the Peacock Springs area, given the right set of circumstances. 

15 The proposed Chapter 6 noise limits will not provide any meaningful control over 

these noise sources, particularly if the agreement reached by the other noise experts 

during Chapter 6 expert concerning is implemented, because the Leq and Lmax 

noise limits are too high or will be removed. 

16 The introduction of minimum setback distances for new activities within the Open 

Space McLeans Island zone which may involve problematic impulsive noise sources 

would reduce the risk of starling events for birds in the Peacock Springs area. 

Setback distances varying between 500 metres and 5 km may be appropriate, 

depending on the noise source / activity.   

Existing noise environment 

17 There is no data on existing noise levels at Peacock Springs.  I have had initial 

discussions with Trust staff regarding possible monitoring of the existing noise 
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environment at Peacock Springs. It appears that some monitoring programme may 

be able to be devised involving unattended noise measurements and audio 

recording, and video recording of bird reactions which is suitably unintrusive for the 

birds. The Trust has asked me to recommend a measurement programme.  

18 As noted above, I have visited the site and surrounding area. 

19 With regard to possible activities establishing in adjoining Open Space areas, I 

understand the Trust is primarily concerned about birds within existing, and yet to be 

established aviaries towards the western end of the site. I have indicated the position 

of the existing aviaries in this area, along with the shooting range of the New Zealand 

Handloaders Association (which Mr Camp discusses in paragraph 5.4 of his 

evidence) and some other activities on the Trust’s site in figure 1 below.  

 

Figure 1 –  Location of the Trust’s existing aviaries and items of interest in the 

surrounding area (Google Earth imagery dated 01/11/2015) 
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20 The closest existing aviary is approximately 280 metres from what appears to be the 

primary shooting area on the NZ Handloaders site. The existing aviaries are 

approximately 390 metres from the nearest area of the Trust’s site to the east, which 

is actively used as part of the quarrying activities on site. 

21 The proposed Replacement Plan Planning Maps show noise contours in the vicinity 

of the Peacock Springs Conservation area associated with both operational aircraft, 

and aircraft engine testing. I note that these contours are formulated based on 

average noise levels, and include provision for future growth. They are not 

representative of the actual noise level experienced at any given point in time. As I 

will discuss below, the actual worst-case noise levels currently experienced during an 

aircraft take-off or landing, or during an engine test are likely to be in the order of 75 

to 80 dB LAmax within the closest portions of Peacock Springs Conservation area to 

Christchurch International Airport.   

22 Noise sources likely to be experienced currently by the birds within the aviaries 

therefore include: 

22.1 Distant noise from quarry processing machinery; 

22.2 Distant noise from heavy vehicles and equipment moving about, being loaded 

and dumping loads on other parts of the Trust’s site; 

22.3 Noise associated with the natural environment including wind noise, noise 

from other birds and moving water; 

22.4 Noise from regular vehicles on McLeans Island Road including heavy 

vehicles and cars with modified exhausts;   

22.5 Noise from sporadic vehicles on Haul Road including heavy vehicles and cars 

with modified exhausts;   

22.6 Noise from the NZ Handloaders, and more distant shooting range sites; and 

22.7 Noise from operational aircraft and engine testing noise associated with 

Christchurch International Airport 

23 This noise will be received at varying levels, and is of varying character, as follows: 

23.1 Distant noise from quarry processing machinery: 
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(a) This noise is at low levels, and generally increases and decreases in 

level slowly. It is therefore expected to be of no concern. I am advised 

the Trust also has a high degree of control over these sources, and 

manages the site to ensure there is no conflict between activities. 

23.2 Distant noise from heavy vehicles and equipment moving about, being loaded 

and dumping loads on other parts of the Trust’s site: 

(a) As above, this noise is expected to be of a low level, and vehicles 

move about at relatively slow speeds within the site such that noise 

levels increase and decrease slowly. Noise such as banging of tail 

gates will be more impulsive, however the separation distances 

involved mean the level of ‘emergence’ over other ambient noise will 

be low.  

23.3 Noise associated with the natural environment including wind noise, noise 

from other birds and moving water: 

(a) These sources are part of the natural habitat of the birds, and cannot 

be avoided. 

23.4 Noise from regular vehicles on McLeans Island Road including heavy 

vehicles and cars with modified exhausts:   

(a) Vehicles on McLeans Island Road produce noise which may exceed 

60 dB Lmax at the nearest aviaries, however this noise has a 

relatively slow onset, even in the case of heavy vehicles and cars with 

modified exhausts. 

23.5 Noise from sporadic vehicles on Haul Road including heavy vehicles and cars 

with modified exhausts:   

(a) As per McLeans Island Road above. 

23.6 Noise from the NZ Handloaders, and more distant shooting range sites: 

(a) Firearms produce very impulsive noise. In his paragraph 5.4 Mr Camp 

has suggested that noise from shotguns on the NZ Handloaders site 

may generate 70 to 80 dB LAmax at the closest point of Peacock 

Springs. While my own calculations suggest these existing noise 
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levels are likely to be lower, I agree in general terms that noise from 

firearms above 60 dB LAmax may already be experienced at the 

closest aviaries. 

23.7 Noise from operational aircraft and engine testing noise associated with 

Christchurch International Airport: 

(a) Noise from the loudest aircraft operating or engine testing may be in 

the order of 75 to 80 dB LAmax. However this noise is generally of a 

different character to the other sounds which are present in the area, 

or could be associated with the Open Space McLeans Island zone, 

and appropriate controls for this noise are still to be considered as part 

of the Chapter 6 process. I do note that in the conferencing statement 

for Chapter 6 - Aircraft Engine Testing and Aircraft Noise Contours 

dated 16 December 2015 the noise experts agreed that the 

implementation of a minimum setback distance or an LAmax noise 

limit may be appropriate to control engine testing noise at Peacock 

Springs, should there be the prospect of noise levels increasing due to 

relocation of testing. 

Noise generation from “Major Sports Facilities” 

24 I understand “major sports facilities” are permitted to establish in the Open Space 

McLeans Island Zone. The ornithologists have agreed that “sudden and/or loud 

noises” are of concern. I expect noise sources from activities which fit this definition 

would include: 

24.1 Fireworks: 

(a) In my experience there is the potential for any outdoor large-scale 

sporting event to integrate fireworks – either as a discrete display, or 

to punctuate moments during an event. Commercial scale fireworks 

may generate noise levels in the order of 100 dB LAmax at 100 

metres. This noise is very impulsive. 

24.2 Starter gun or any other firearms: 

(a) A ‘starter gun’ may be associated with any outdoor large-scale 

sporting event. Mr Camp has discussed starting guns in paragraph 7.3 

of his evidence, suggesting they are not as noisy as guns used at a 

2146 ICWT - Evidence of Trevathan
Page 8 of 13



 9 

shooting range. I agree that in many cases this may be correct – with 

levels perhaps 10 – 20 dB lower. However a ‘starting gun’ has no fixed 

definition and can be any firearm, firing a blank. I have participated in 

two sporting events where the starting gun was simply a shotgun or in 

a number of other cases, an air-horn was used. Mr Camp also 

considers that starting guns may typically be screened by seating 

areas or buildings. I understand there is no guarantee of this. Starter 

guns may generate a noise level in the order of 70 dB LAmax at 100 

metres. In line with Mr Camp’s evidence, other firearms may be even 

louder generating over 85 dB LAmax at 100 metres. 

24.3 Public address system: 

(a) A public address system is likely to generate sounds which are less 

impulsive than fireworks or firearms. However such a system may be 

used to broadcast amplified buzzer, hooter, siren, whistle and chime 

sounds as part of a sporting event, which have some degree of 

impulsiveness. Amplified live speech and music may also include 

some percussive, impulsive elements - particularly if the system is 

being driven to its limits. I also understand from Dr Dowding that the 

birds may be particularly frightened by vocalisations from humans or 

animals (as opposed to ‘mechanical’ sounds) due to their involuntary 

predator-prey response. A public address system may generate noise 

levels in the order of 80 dB LAmax at 100 metres. 

24.4 Large crowds: 

(a) The sound generated by a large crowd is generally rises and falls at a 

moderate rate, compared with the sources discussed above. Even the 

onset of a loud ‘cheer’ will be slower than an impulsive source and 

maybe more similar in terms of rate of onset to an aircraft flyover, for 

example. However crowds may also involve other noise sources such 

as air-horns, trumpets and drums. As above, I also understand that 

the birds are particularly likely to perceive noise from people as a 

threat. A 20,000 person crowd may generate noise levels in the order 

of 80 dB LAmax at 100 metres. 
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25 I have reviewed the definition of “Major Sports Facilities” and consider that the noise 

sources described in paragraph 18 may reasonably be expected to be associated 

with the following activities:  

25.1 Stadium (open air);  

25.2 Swimming pool complex/aquatic centre (open air);  

25.3 Equestrian raceway and showgrounds, including ancillary buildings, such as 

stables, and servicing facilities;  

25.4 Athletics facilities and structures, including running tracks; 

25.5 Accessory spectator grandstands.  

Potential noise levels and characteristics at the aviaries 

26 Based on my review of relevant literature, and discussions with Dr Dowding, I 

understand that of most concern is noise with a rapid onset, which rises to a 

moderate or high level. This noise may startle the aviary-bound birds, causing them 

to take flight and collide with their enclosure. I understand that noise which generates 

some lesser reaction in the birds may also be of concern, as any reaction wastes 

energy and distracts the birds from other activities.  As above I also understand that 

the birds may be particularly frightened by vocalisations from humans or animals (as 

opposed to ‘mechanical’ sounds) due to their involuntary predator-prey response. 

27 I agree that Mr Camp’s use of the LAmax parameter along with qualitative 

consideration of how ‘impulsive’ a noise is a useful way to attempt to understand how 

likely a particular noise source may be to cause startling, as there is no single metric 

in common use which is more appropriate. However as above it appears that some 

consideration of other aspects of the character of the noise may also be appropriate. 

28 The research which I have reviewed encompasses a number of bird species in a 

number of settings, primarily with regard to noise from aircraft activities. On average, 

this material suggests that birds taking flight would be unlikely at levels of less than 

60 dB LAmax, with the most common threshold being in the range of 70 to 80 dB 

LAmax. However I note that in this case the bird experts have agreed that any 

reaction will be site and species specific – and as above no comparative study has 

been taken at Peacock Springs. Dr Dowling has however explained that the majority 

2146 ICWT - Evidence of Trevathan
Page 10 of 13



 11 

of the research available relates to free-flying birds, not captive birds, which in his 

opinion warrant a more conservative approach. 

29 I therefore agree with Mr Camp that a target of 60 dB LAmax for new noise sources 

introduced into the area around Peacock Springs is likely to represent an 

appropriately conservative upper limit for impulsive noise, based on the information 

currently available. 

30 As above, I accept that not all of the sources I have discussed in paragraph 24 are 

‘pure’ impulsive sounds such as those produced by firearms. However they are all 

“sudden and/or loud noises” of the kind which appear to be of concern to the 

ornithologists.  In addition, the sounds which may be less impulsive (i.e. public 

address systems and crowds) are “human” noises which I understand are more likely 

to invoke a predator-prey response. 

31 The actual Lmax noise levels received at the existing aviaries from any of the 

sources described in paragraph 24 above will depend on where any new sporting 

facility was established, what screening or other mitigation was integrated at source, 

and the screening which was provided by the bund and quarry face which currently 

flanks the western and southern boundaries of the relevant portion of Peacock 

Springs. New aviaries may also be constructed in locations which benefit differently 

from any screening. 

32 It is therefore not possible to draw any absolute conclusions at this stage as to the 

exact Lmax noise levels which will be associated with specific activities. However, it 

is my conclusion that any of the sources discussed in paragraph 24 above could 

realistically generate noise levels of over 60 dB LAmax within the Peacock Springs 

area, given the right set of circumstances. 

Application of the noise limits in the Plan 

33 I have reviewed Chapter 6 of the proposed Christchurch Replacement District Plan 

and consider that both sections 6.1.2.1.b(v) and 6.1.3.3.b are clear that it is the 

zoning of a receiving site which is relevant when determining what noise limits are 

applicable. I understand that Peacock Springs is to be zoned Rural Quarry. The 

applicable noise limits would therefore be 65 dB LAeq and 85 dB LAmax during the 

daytime, and 55 dB LAeq and 75 dB LAmax during the night time. This is a different 

interpretation than that evident in paragraphs 6.1 and 6.2 of Mr Camp’s evidence, 

where he appears to be of the view that it is the Open Space zone standards which 
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will control noise at Peacock Springs. I observe it is a normal acoustics convention 

that ‘the more restrictive limits apply at a zone boundary’ – however, this does not 

seem to be reflected in the proposed rules in this case. 

34 I also note that in the Noise Experts Conferencing Statement dated 3 December 

2015 in 3.3 the experts involved in that aspect of the Plan have agreed daytime Lmax 

limits should be removed, and in 3.5 they have agreed that Leq night time limits 

should be removed in Industrial Zones, which are grouped with Rural Quarry Zones 

under the proposed Plan structure.     

35 Peacock Springs may therefore only be protected by a noise limit of 65 dB LAeq at 

the site boundary both day and night, for noise generated in the Open Space zone. 

36 Therefore, while I agree with Mr Camp in his paragraph 6.3 as to the typical 

relationship between LAeq and Lmax limits for most sources, in this case the 

proposed rules will provide no control with regard to the types of noise of concern to 

the bird experts. It is only when average noise levels exceed 65 dB LAeq that the 

general District Plan noise limits will begin to exert any control – by which time, even 

for ‘typical’ noise sources, the associated Lmax limits will be in the order of 75 dB 

LAmax.   

37 Based on my experience, it appears to me the imposition of minimum setback 

distances for new activities which may generate impulsive noise would be one way of 

addressing the concerns expressed by the ornithologists.  Another way would be to 

require resource consent for those activities that may generate the noise levels 

discussed.  An appropriate setback distance could then be arrived at through the 

consent conditions. 

Setback distances to reduce noise 

38 Mr Camp discusses a potential setback distance of 1 km for shooting ranges.  I agree 

that this appears to be appropriate. 

39 However with regard to Major Sports Facilities Mr Camp concludes in 7.2 that “in my 

view, there is only a minor risk of startle effects from these type of facilities” and in 

8.3 “I agree that there is some risk of startle as a result of major sporting facilities, but 

do not consider the risk sufficient to use noise as a sole justification for excluding 

these facilities”.    
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40 Based on my analysis above, I too am of the view that there is some risk of a startling 

event being associated with a Major Sports Facility. However, I consider that forming 

an on-balance view as to the appropriate planning response in this case involves 

matters outside my area of expertise as an acoustic consultant.  

41 In my opinion, the likelihood of a startling event being associated with a Major Sports 

Facility would however be considerably reduced should the following setbacks be put 

in place:  

41.1 Fireworks – 5 km 

41.2 Firearms – 1 km 

41.3 Facilities involving large crowds and public address systems outdoors – 500 

metres 

 

 

Dr Jeremy William Trevathan 

27 January 2016 

2146 ICWT - Evidence of Trevathan
Page 13 of 13


