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1. INTRODUCTION 

 
 

1.1 My full name is Rachel Katherine McClellan.  My experience and qualifications 

are set out in my evidence in chief dated 4 February 2016.  

 

1.2 I confirm that I have read the Code of Conduct for Expert Witnesses contained 

in the Environment Court Practice Note 2014 and that I agree to comply with it. 

I confirm that I have considered all the material facts that I am aware of that 

might alter or detract from the opinions that I express, and that this evidence is 

within my area of expertise except where I state that I am relying on the 

evidence of another person.   

 

2. SCOPE 

 

2.1 My rebuttal evidence is provided in response to the evidence in chief filed by 

the following submitters on 17 February 2016: 

 

(a) Mr Phillip Shaw for Christchurch International Airport Limited  (CIAL) 

(#2348); 

(b) Mr Matthew Bonis (CIAL #2348), specifically those sections relating 

to birdstrike; 

(c) Ms Katherine McKenzie (CIAL #2348); 

(d) Ms Nicola Smetham (CIAL #2348); 

(e) Dr John Dowding for Isaac Conservation Wildlife Trust (ICWT) 

(#2146); 

(f) Ms Kim Seaton (ICWT #2146); and 

(g) Mr David Lawry (#2514), specifically those sections relating to 

birdstrike. 

 

3. EVIDENCE ON BIRDSTRIKE  

 

Mr Phillip Shaw on behalf of CIAL (#2348) 

 

3.1 Mr Shaw discusses the birdstrike risk in Christchurch in his paragraphs 33-42, 

and notes that the CAA reports that birdstrike at Christchurch Airport has an 

upward trend, though he expresses considerable doubt as to the CAA’s 

method of assessing risk (paragraph 34-35).  I also find the CAA’s descriptions 

a little misleading, because the graph provided by Mr Shaw at paragraph 36 
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appears to show a pattern of strikes over 20 years that is relatively stable, I 

doubt statistical analysis would indicate an increase.  However, near misses 

show a completely different pattern, and it would be interesting to examine this 

further.  It may be as simple as an increased level of education regarding pilot 

reporting of near strikes around 2005-2007. 

 

3.2 Mr Shaw reports that the birdstrike rate at Christchurch Airport between 2002 

and 2006 was well above a proposed international benchmark (paragraph 36).  

This suggests that the most recent rate between 2011 and 2015 is below the 

international benchmark.  A continuation of this low rate into the future may 

indicate that existing management levels on and off-airport are presently 

sufficient to maintain low levels of birdstrike. 

 

3.3 Mr Shaw infers at paragraph 70 of his evidence in chief that, as principal 

author of the conferencing report, I should have been aware of the error in 

Table 1 (that is, the Table 1 filed with the conferencing report indicates that all 

land use developments listed as ‘Mitigate’ or ‘Monitor’ are required to have a 

birdstrike management plan that is submitted to the independent birdstrike 

panel). I accept that, but note that the intention of all four experts is clear within 

the text of the conferencing report at paragraph 6.1; that the panel would 

decide whether a management plan was necessary on submission of a project 

plan.  As such, I believe it is a minor issue.  I note that Dr Dowding also states 

that the table filed with the conferencing report has the same error (paragraph 

16.1 of his evidence). 

 

3.4 Mr Shaw states at his paragraph 71 that I agreed on the use of Table 1, and 

therefore the adoption of 3, 8 and 13 kilometre land use separations at 

conferencing, and that I have moved away from this by recommending the use 

of a 3 kilometre radius only.  That is correct.  However, it became quickly clear 

post-conferencing that the experts’ agreed recommendation of an independent 

panel was not going to be workable within the district plan context. As such, I 

have started afresh in regard to land uses and land use separation distances. 

 

3.5 I am also of the opinion that it was not possible within the timeframe of expert 

conferencing to specifically address each of the approximately 40 land uses in 

Table 1 within each of the three possible land separations.  Nor has Mr Shaw 

attempted to do so in his paragraph 69. 
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3.6 Mr Shaw states in the same paragraph that I have “provided no evidence that 

Christchurch’s bird population or the way it moves through the airspace should 

be treated any differently to other jurisdictions where the 3, 8 and 13km radii 

are adopted”.  I believe I have provided such evidence in my paragraphs 

9.12(b), (c), and (e). 

 

3.7 Mr Shaw considers that I have not provided clear validation for my suggestion 

of waterbodies >1,000 m
2
 and within 3 kilometres as requiring mitigation (his 

paragraph 72).  This is correct, as there are few data available with which any 

ornithologist could validate any such recommendation within New Zealand, or 

Christchurch – I clearly state my concerns at paragraphs 10.3 and 10.21. 

 

3.8 I note that Mr Shaw states at his paragraph 69m that “there is little published 

data on the precise size of a waterbody and its attraction to birds”.  He then 

uses the same paper as I used in my evidence in chief (Blackwell et al. 2008) 

to demonstrate that significant numbers of birds can be attracted to ponds of a 

mean of 1,000 m
2
; specifically he refers to the two ponds that attracted larger 

number of birds possibly due to having low cover vegetation and relatively high 

perimeter irregularity.  However, the paper does not mention the size of these 

two particular ponds; they could potentially be larger or smaller than 1,000 m
2
.  

He notes in his paragraph 79 that despite recognising that two of these ponds 

attracted significant numbers of birds, I did not “take the next step” and agree 

that ponds of 1,000 m
2
 can attract hazardous waterbirds. I did, and set 

1,000 m
2
 as my threshold, as I found no other data to guide my decision (my 

paragraph 10.6 of my evidence in chief). 

 

3.9 This same paper appears to be Mr Shaw’s only justification for his 

recommendation of a threshold for waterbodies >500 m
2
 within 3 kilometres of 

the airport, but it is half the size of the mean area reported in the Blackwell 

study. 

 

3.10 The result is that both Mr Shaw and myself use a single paper describing a 

study in Washington State to justify the use of >500 m
2
 (Mr Shaw) and 

>1,000 m
2
 (myself) waterbodies as thresholds.  This perhaps illustrates the 

rather precarious predicament the ecologists are in when trying to provide any 

scientific base for these recommendations.  
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3.11 Mr Shaw provides no validation for the use of a >1,000 m
2
 threshold for 

waterbodies between 3 and 8 kilometres from the airport, or for the threshold 

of temporary waterbodies >100 m
2
 for excavation works.   

 

3.12 Additionally, I do not understand the logic behind a more strict condition for 

temporary waterbodies as compared to permanent waterbodies.  For example, 

why should a 400 m
2
 permanent waterbody receive no restrictions, whereas a 

150 m
2
 excavation cavity that holds standing water for three days require 

mitigation?  It would be more logical to use the same area for all waterbodies, 

particularly given that none of the ornithological experts have provided 

validation for separation.  Mr Shaw states in his paragraph 90 that “there need 

be no distinction between natural and artificial waterbodies as each has the 

capacity to attract hazardous birds”.  This should also apply to temporary 

waterbodies, which arguably, are less likely to attract similar numbers of birds, 

as they first have to be found by the birds. 

 

3.13 Mr Shaw notes that much smaller waterbodies can provide refuges for birds in 

the right conditions such as droughts or storms (paragraph 69m).  I agree with 

this, but birds can do unexpected things during such events, and I do not think 

we should be trying to account for extreme situations.   

 

3.14 Mr Shaw states on several occasions within his evidence that we should turn 

to international best practice and protocol, particularly if the precautionary 

principle is applied.  This relates primarily to the 3, 8 and 13 kilometre 

separation distances.  However, Mr Shaw observes that no studies exist that 

validate the distance standards (paragraph 56).  Additionally, the ‘Off-airport 

Bird Hazard Management Plan’ written by Avisure, and attached as Appendix 

A to Mr Shaw’s evidence, states that the concept of the 3, 8 and 13 km 

separation distances “is fundamentally flawed” (p2). 

 

3.15 Mr Shaw is concerned that the decisions we make at this hearing “may leave a 

legacy for decades or centuries” (paragraph 57).  I believe this is incorrect.  I 

understand it is possible for plan changes to be made at later dates (and 

before the next Christchurch District Plan review in 10 years' time).  In my 

paragraph 11.2, I suggest the possibility of forming the independent panel (or 

working group) outside the current district plan review process for the purpose 

of evaluating all Christchurch city and airport bird data, analysing or initiating 

the analysis of data, and addressing information gaps.  The aim of such a 
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working group could be to produce results that feed directly into a plan 

change, or the next iteration of the district plan.  

 

3.16 Mr Shaw is critical of my simplification of Table 1 (paragraph 73), specifically, 

my consideration of only a few land uses within my evidence (and not the 40 

listed in Table 1).  Table 1 requires the assessment of risk posed by 40 

different land uses within three district land use separation distances.  In 

effect, this requires 120 decisions to be made, and each of these decisions 

needs to take account of the ecology and populations of numerous different 

bird species for which we have very limited available information.  In this 

situation, the errors will likely compound.  In my opinion this would make the 

final result highly questionable and unreliable.  I have chosen to concentrate 

on land uses where I am relatively confident that hazardous bird species will 

be attracted in potentially significant numbers if not mitigated. 

 

3.17 I am pleased to see the development of what appears to be a detailed and 

useful ‘Off-airport Bird Hazard Management Plan’. Given the limited time 

available in which to prepare rebuttal evidence, I have not been able to review 

it. 

 

Mr Matthew Bonis on behalf of CIAL 

 

3.18 Mr Bonis’ list of birdstrike risk activities is a great deal shorter than Mr Shaw’s 

list of 40 activities (paragraph 143). However, he has kept the threshold of 

>500 m
2
 for waterbodies as recommended by Mr Shaw, and the much more 

restrictive 100 m
2
 threshold for temporary waterbodies created by excavations.  

As I have discussed above, I do not see a scientific or logical explanation for 

why temporary waterbodies receive greater restrictions than permanent ones.   

 

3.19 Mr Bonis employs two land use distances, both the 3 and 8 kilometre radii, and 

agrees with the expert conferencing recommendation regarding landfills 

requiring mitigation anywhere within greater Christchurch.  I maintain that the 

relevance of the 3 and 8 kilometre separation distances to New Zealand, and 

to Christchurch, is largely unknown, and note again that Mr Shaw states the 

distances have not been validated through research.   

 

3.20 Mr Bonis refers to his Attachment F, which illustrates the locations of several 

existing waterbodies greater than 1000 m
2
 within the 3-8 kilometre zone.  
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These waterbodies can clearly support significant bird numbers, but we do not 

know the distances and directions that different bird species using these 

waterbodies move to forage to be able to say with certainty that the creation of 

further similar habitats in this zone would significantly increase birdstrike risk at 

the airport. 

 

3.21 Mr Bonis includes cattle lots in his paragraph 143 which I have not discussed 

in my evidence.  I note in paragraph 10.21 of my evidence in chief that I have 

limited experience with bird use of piggeries, poultry farms, freezing works and 

fish-processing plants.  The same can be said for cattle feed lots.  As 

Ms Glenda Dixon points out in her evidence,
1
 cattle feed lots are uncommon in 

New Zealand, and I doubt many ornithologists would have a reasonable 

understanding of hazardous bird use of cattle feed lots.   

 

3.22 I flew close to a very large feeding lot (possibly several thousand cattle) south 

of Lake Ellesmere in a Cessna on approximately 10 occasions as part of 

black-billed gull aerial surveys that I undertook for Environment Canterbury 

throughout Canterbury during the 2014-2015 breeding season (while in transit 

from one river to another).  Given that I was surveying for gulls (both black-

billed gull and southern black-backed gull), any gull always caught my eye, 

particularly large flocks, but also individuals.   

 

3.23 I never noted a single gull flying above the cattle lot, and I have several aerial 

photographs of it that I can refer to.  However, I was too distant to be able to 

observe any gulls on the ground.  There appeared to be two large waterbodies 

associated with the cattle feeding lot (presumably effluent ponds).  These 

would presumably be picked up by any rule describing waterbody size. 

 

3.24 As an ornithologist, I have not addressed any planning matters.  However, I 

note that Mr Bonis suggests the use of standards for the design of stormwater 

and excavations to minimise hazardous bird use.  Sufficient information 

presently exists that illustrates general features of waterbodies that can 

potentially increase or decrease the attractiveness to birds.   

3.25 Mr Bonis’ standards require relatively steep slope, quick drainage and no 

islands.  These are all well known features that are recommended in situations 

where decreasing the attractiveness of a waterbody to birds is a priority.  

 
 
1  Statement of Evidence of Glenda Dixon on behalf of Christchurch City Council : Aircraft operational noise, engine testing, 

aircraft protection and golf resort zone – Planning. 4 February 2016 (#3723).  
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However, Mr Bonis’ standards also refer to a restricted list of indigenous plant 

species for planting of such waterbodies.  I note that while indigenous planting 

precludes roosting and/or foraging of species such as gulls, Canada geese 

and paradise shelduck, it can make a waterbody more attractive for feeding 

and roosting of other species such as kereru, and nesting of waterfowl.  I 

discuss this further in relation to Ms Smetham’s evidence. 

 

Ms Katherine McKenzie on behalf of CIAL (#2348) 

 

3.26 Ms McKenzie reports that the birdstrike risk assessment has been updated to 

reflect more recent birdstrike data.  An updated management plan is attached 

to her evidence which provides birdstrike data “from August 2000 to date”, 

whereas the same data provided in Mr Ken McAnergney’s evidence (#863) in 

his Annexure 7 was from “August 2000 to August 2005”.  Presumably the text 

in the plan attached to Ms McKenzie’s is in error, but I am not clear why many 

of the birdstrike rates have not changed at all (11 of 17), yet others have, 

despite being a decade on.  I would have expected at least some difference in 

every rate.  As such, I am not clear how these data have been arrived at. 

 

3.27 The analysis provided in the updated management plan still remains very 

basic. It would be useful, for example, to examine the change in rates for each 

species or group of species over time, and evaluate if statistically significant 

changes had occurred at a minimum. I note Ms McKenzie’s comments in 

paragraph 34 that some level of information is regularly provided to CIAL staff.   

 

3.28 I note that the method used for the risk assessment provided in 

Ms McKenzie’s evidence is different to that used in Mr Shaw’s evidence.  The 

former method uses national, and possibly in the case of Canada goose, 

international data on the severity of an impact with a species, and the 

probability of strikes from local airport data.  Because of this, it picks up 

Canada goose, despite no geese in New Zealand ever having been struck – 

the probability is very low, but the severity of impact is very high, leading to a 

Level 2 risk classification.  The method used by Mr Shaw relies only on 

Christchurch data, and in doing so, Canada goose drops off the list.  Clearly, 

Canada goose is an important consideration for Christchurch, and arguably 

the existing CIAL method for risk assessment is better suited in this situation. 
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3.29 Ms McKenzie reports that CIAL has previously examined the use of avian 

radar, and staff concluded that it was too costly, both to purchase and to use, 

and would not significantly reduce the chance of a birdstrike occurring 

(paragraph 25).  I cannot comment on the findings of CIAL staff, but am 

pleased to see that CIAL intends to continue to monitor the technology.  My 

understanding is that significant advances are still being made in its efficacy, 

and it warrants future consideration. 

 

3.30 I note also that Mr Shaw states that avian radar “is purely a detection system 

and does not mitigate strike risk” (paragraph 75).  Real time use of avian radar 

has been shown to reduce bird strike risk at Israeli airports,
2
 and is being used 

elsewhere specifically to mitigate strike risk.
3
 

 

Ms Nicola Smetham on behalf of CIAL (#2348) 

 

3.31 Ms Smetham was evidently requested by Mr Shaw to develop a list of plant 

species for vegetating stormwater systems that were indigenous, clumping, 

and whose seed was not attractive, or was less attractive, to birds (her 

paragraph 11).  Birds also eat fruit and nectar, and many of these species are 

noted as being food sources for indigenous birds on planting lists for the 

Christchurch area.
4
  Birds also use vegetation adjacent to waterbodies for 

nesting and moulting (for example, at the Bromley Oxidation Ponds).  It is my 

understanding that airport stormwater retention or detention systems usually 

have minimal vegetation to reduce the attractiveness to birds, although short 

grasslands can then be attractive to another suite of species such as Canada 

geese.  I also note that two species on Ms Smetham’s plant list, matai and 

totara, grow well beyond Mr Shaw’s trigger of trees >10 m in height (see his 

Table 1).  It may be appropriate to re-visit this list to ensure it only contains 

species that are least likely to support birds.   

 

Dr John Dowding on behalf of ICWT (#2146) 

 

3.32 Dr Dowding largely agrees with my opinions (paragraph 16) except for my use 

of a single measure of >1,000 m
2
 for waterbodies, which he considers a “very 

blunt instrument”.  I tend to agree.  However, given the paucity of relevant 

 
 
2  Leshem Y., Ovadia O. and Dinevich L. 2005: A national network of bird and weather radars in Israel – from vision to 

reality. International Birdstrike Committee, Athens 2005. 
3  Uhlfelder E. 2013: Bloody skies: the fight to reduce deadly bird-plane collisions. National Geographic.  
4  Lucas Associates 2011: Christchurch Otautahi Indigenous Ecosystems (planting lists for different plains ecosystems). 
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data, I have not been prepared to make matters more complex by providing 

further measures which are just as difficult to justify.  Dr Dowding is also not 

aware of relevant data on small waterbodies in and around Christchurch, and 

makes no recommendations on alternatives or further measures. 

 

Ms Kim Seaton on behalf of ICWT (#2146) 

 

3.33 Ms Seaton supports the use of a 3 kilometre management area around the 

airport for land uses that Dr Dowding and myself consider have the potential to 

increase birdstrike risk (paragraph 13).  She notes twice that review of these 

rules may require review at a later date should local research indicate that they 

are excessive or inadequate.  I would like to see the initiation of such analysis 

or research (see my paragraph 3.15 above), and I think review of any rules 

established from this hearing process should be re-visited as soon as the 

results of such work are available.  

 

Mr David Lawrie (#2514) 

 

3.34 Mr Lawrie’s summary position on bird contours is that they should be entirely 

rejected (paragraph 6.17).  I had considered this as a possible 

recommendation of my own.  However, I believe on balance that there is 

obvious potential risk of increased birdstrike from some land uses, particularly 

in close proximity to the airport, and so I support a limited set of rules at this 

point in time.   

 

3.35 Mr Lawrie is strongly supportive of the use of radar as a research tool to better 

inform CIAL of birdstrike risk.  I agree that this would be a potentially powerful 

method to examine bird use of different land uses in Christchurch, foraging 

distances and directions of birds roosting or nesting in waterbodies including 

the Waimakariri River, possibly even migratory routes.  It is also a potential 

tool for the mitigation of birdstrike (see my paragraphs 3.29-3.30 above). 

 

 

 

Rachel Katherine McClellan 

25 February 2016 
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