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Executive Summary
Engagement
Southland District Council proposes to develop a wastewater irrigation facility on the northern boundary
of Te Anau Airport, Manapouri. The area will also be used to harvest silage. Both irrigation and silage
production can be attractive to birds; accordingly, Council engaged Avisure to conduct an initial bird
strike risk assessment of the proposed development.

Method of assessing risk
To assess the risk potential of the proposed facility, Avisure assessed the current strike risk by
completing wildlife surveys in February 2018 during the morning, middle of the day, afternoon and night
at the airport and at the proposed irrigation site. Off-airport surveys were also done at other waterbodies
and habitats with the potential to attract birds in order to approximate regional populations of various
bird species. The bird strike history was assessed, with consideration to how the facility could change
that risk. A similar wastewater irrigation facility was visited in Rolleston, Christchurch to evaluate the
land use’s potential bird attraction. Options to mitigate the risk were considered and a determination
made on whether the residual risk posed by the facility was acceptable.

Results from surveys
Spur-winged Plover were by far the most populous species on the airport, with 80 observed during the
afternoon survey. Australian Magpie and Paradise Shelduck were the only other significant
observations with peak counts in the morning of 11 and three birds respectively. Surveys at the
proposed irrigation site indicate a very high attraction to large flocking birds that could be a serious
hazard to aircraft. Maximum counts of the following species were recorded at the site: Paradise
Shelduck, 87; Black-backed Gulls, 48; Canada Goose, 14; Grey Duck, 6; Australian Magpie, 14; Spurwinged Plover, 6; Common Starling, 300; and Chaffinch, 150. Many of the other off-airport sites had
few or no birds present, and some sites were moderately attractive to waterbirds, although not to the
extent of the proposed irrigation site.

Interpretation and risk finding
Based on the low number of aircraft movements and the type of aircraft operating at Te Anau Airport;
the bird strike risk is relatively low. The
since the

1

3rd

quarter 2007; and, apart from Spur-winged Plover,

report only two bird strikes
surveys1

recorded low numbers of birds

It is acknowledged that surveys under different weather conditions and/or at other times of the year may have
revealed different results. Inferences derived from these surveys require confirmation from further surveys.

in February 2018. Irrespective of this and given the potential for the airport to develop over the next 20
to 30 years to include more aircraft movements with aircraft types that are more susceptible to bird
strike, any new development in the vicinity of the airport should not add to the risk. For the wastewater
irrigation facility to proceed and meet the requirements of good risk management practice, Southland
District Council would need to ensure that hazardous birds are not attracted to the site and there are
no increased bird movements across aircraft flight paths, causing a greater risk to air traffic.

Conclusion
The irrigation site is already highly attractive to birds under the current practice of allowing grass
regrowth and then grazing to very short grass along with shelter belts and water ponding around the
bog area. If mitigation is not applied, this attraction could be exacerbated by the introduction of nutrient
rich treated wastewater, which will flush invertebrates to the surface for food. Our assessment indicates
that the pivot irrigation system is likely to be slightly more attractive to birds than sub-surface irrigation
which would be less likely to saturate the soil. The production of silage would also be a potential bird
attraction, particularly during cutting, which exposes insects and other prey items to birds and
encourages fresh grass shoots that species such as Canada Geese can graze on. The removal of
shelter belts and the installation of denser shelter belts could inflate populations of birds such as
Chaffinches and Starling which already use these habitats for roosting. In attracting more birds to the
site, and because of its proximity to the airport, conflict with aircraft is likely during take-off, landing and
in circuits. Of particular concern are flocking birds and/or large birds. The consequences of a significant
strike resulting in a forced landing or crash are also increased due to the absence of Aircraft Rescue
and Firefighting services at the airport.

Recommendation
It is our recommendation that the proposal to irrigate wastewater and produce silage only proceeds in
this location if a comprehensive management plan is developed that details the mitigation required to
manage the risk and is backed by regular monitoring and evaluation. Mitigation at the site should include
adopting a long grass policy, eliminating standing water, infilling existing depressions and dispersing
roosting birds. If applied well, mitigation could significantly reduce the risk currently created by the site.
Such reduction in risk makes it feasible to adopt either a centre pivot irrigation system or a sub-surface
option. It is critical that risks are regularly monitored and reviewed and, if necessary, corrective actions
taken to ensure the risk is maintained to acceptable levels.

Table of Contents
Executive Summary ............................................................................................................................. i
Engagement .................................................................................................................................... i
Method of assessing risk ................................................................................................................. i
Results from surveys ....................................................................................................................... i
Interpretation and risk finding .......................................................................................................... i
Conclusion ...................................................................................................................................... ii
Recommendation ........................................................................................................................... ii
Table of Contents ...............................................................................................................................iii
Abbreviations ...................................................................................................................................... v
1. Introduction ................................................................................................................................... 1
Background ........................................................................................................................... 1
Te Anau Airport, Manapouri .................................................................................................. 1
The Proposed Irrigation Facility ............................................................................................ 3
The Bird Strike Issue ............................................................................................................. 5
Purpose of the Bird Strike Risk Assessment ........................................................................ 5
2. Bird Strike Risk Assessment Method ........................................................................................... 6
Site Assessment ................................................................................................................... 6
Comparative Site Assessment .............................................................................................. 7
Literature Review .................................................................................................................. 7
Risk Evaluation ..................................................................................................................... 8
3. Bird Populations at TEU and Surrounds ...................................................................................... 9
Birds at TEU .......................................................................................................................... 9
Birds at the Proposed Irrigation Site ................................................................................... 10
Birds at Other Off-airport Sites ............................................................................................ 12
Birds at Selwyn District Comparative Site ........................................................................... 16
4. Bird Species Overview ............................................................................................................... 18
Black-backed Gull ............................................................................................................... 18
Black-billed and Red-billed Gulls ........................................................................................ 18
Spur-Winged Plover ............................................................................................................ 19
Paradise Shelduck .............................................................................................................. 19
Australasian Harrier ............................................................................................................ 20
Canada Goose .................................................................................................................... 20
Australian Magpie ............................................................................................................... 21
Starling ................................................................................................................................ 21
Small Birds .......................................................................................................................... 22
Pied Oystercatcher .............................................................................................................. 22
Rock Pigeon ........................................................................................................................ 22
Black Swan.......................................................................................................................... 23
New Zealand Scaup ............................................................................................................ 23
Black Shag .......................................................................................................................... 23
Pukeko ................................................................................................................................ 23
5. Risk Evaluation ........................................................................................................................... 24
Principals of assessing Strike Risk from Off-airport Developments.................................... 24
Current Strike Risk at TEU .................................................................................................. 25

Current Risk Posed by The Proposed Irrigation Site .......................................................... 26
Risk Posed by The Proposed Irrigation System ................................................................. 26
5.4.1.
Installation Risk ........................................................................................................... 26
5.4.2.
Irrigation ...................................................................................................................... 26
5.4.3.
Silage Production ........................................................................................................ 27
5.4.4.
Shelter Belts ................................................................................................................ 27
5.4.5.
Peat Bog ..................................................................................................................... 27
5.4.6.
Water-filled Depression ............................................................................................... 27
Centre pivot versus sub-surface ......................................................................................... 27
Possible Mitigation .............................................................................................................. 27
6. Conclusion .................................................................................................................................. 29
7. Recommendations ..................................................................................................................... 30
References........................................................................................................................................ 31
Appendix A: Risk Assessment Methods and Results ....................................................................... 32
Airport Survey Risk Assessment (Shaw, 2004) ......................................................................... 32
Bird Surveys of the Proposed Irrigation Site .............................................................................. 34
Appendix B: Regulation and Guidance ............................................................................................. 36
National Regulations, Standards and Guidance .......................................................................... 36
International Regulations and Standards ..................................................................................... 37
International Civil Aviation Organization .................................................................................... 37
World Birdstrike Association ......................................................................................................... 39
Federal Aviation Administration .................................................................................................... 40
Appendix C: Te Anau Wildlife Program ............................................................................................ 41
Appendix D: UK CAA CAP 680 – long grass policy ......................................................................... 43
Revision History ......................................................................................................................... 45
Distribution List .......................................................................................................................... 45

Abbreviations
AC

Advisory Circular

ASRI

Airport Survey Risk Index

BMP

Bird Management Plan

DOC

Department of Conservation

FAA

Federal Aviation Administration

IBSC

International Bird Strike Committee

ICAO

International Civil Aviation Organization

LEPA

Low Energy Pressure Application

LESA

Low Elevation Spray Application

NZCAA

New Zealand Civil Aviation Authority

SDC

Southerland District Council

SRI

Species Risk Index

TEU

Te Anau Airport, Manapouri

WBA

World Birdstrike Association

1.

Introduction
Background

Southland District Council (SDC) proposes to develop a wastewater irrigation facility on the northern
boundary of Te Anau Airport, Manapouri (TEU). The area will also be used to harvest silage. Both
irrigation and silage production can be attractive to birds; accordingly, Council engaged Avisure to
conduct an initial bird strike risk assessment of the proposed development.

Te Anau Airport, Manapouri
TEU is owned by SDC and leases the helicopter landing area, aircraft maintenance hangar and other
private hangars. TEU is not 139 Aerodrome Certificated by the New Zealand Civil Aviation Authority
(NZ CAA), although it once was and SDC maintains the relevant checks and documentation to satisfy
such requirements (pers comm. Airport Manager). It is a non-towered airport with a 1,594m long sealed
runway (08/26) and a 969m grass strip (14/32). A helicopter landing area is positioned in the south of
the airport property, separate from the fenced airside section (Figure 3).
Aircraft movements are very low with 384 recorded in 2017 (Figure 1). Small aircraft (including
helicopters) are the main users of the aerodrome. Rotary winged aircraft (helicopters) are the most
frequent traffic, primarily operating between September and April (Figure 2). Passenger aircraft
movements are infrequent, with an Alliance Air, Fokker 50 sporadically operating up to three flights per
week in peak season and no flights in winter. An Air Chathams Convair 580 occasionally operates
charter flights into TEU.
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There is potential for the airport to develop over the next 20 to 30 years to include more aircraft
movements with aircraft types that are larger, faster and more susceptible to bird strike.
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The Proposed Irrigation Facility2
The wastewater collected from Te Anau and surrounds is currently treated and discharged into the
Upukeroa River which then flows into Lake Te Anau. This is considered to be an outdated practice and
accordingly, SDC is looking to an alternative disposal system.
Their preferred option is to discharge the treated wastewater onto grassland at a site adjacent to TEU
(Figure 3). This site has been assessed as having suitable soil and groundwater characteristics. There
is an area (approximately 4.3ha) of peat bog that the irrigation will, for the most part, need to exclude.
Excluding the peat bog reduces the effective area under irrigation to be approximately 111ha. The
grassland would be prepared with minimal levelling to minimise soil disturbance and the area reseeded
with a perennial grass – a ryegrass or fescue. This could involve treatment with herbicides and then
drilling of seed. It is proposed to harvest silage at around 4500 - 5000 kg/ha and before seed head
development. It is estimated that at the time of harvest, the grass would be approximately 200 - 230mm
tall and the current proposal is to cut approximately 100mm above ground level. Each season, the first
harvest is anticipated to be in September and because of the lower quality of the winter growth, this cut
would be at around 75mm above ground level to remove thatch and encourage stronger growth. In the
best growing seasons, five cuts or more could be expected with the last being in autumn (probably in
March). There would be no grazing permitted on wastewater treated areas.
The consented method of distributing the wastewater is through centre pivot irrigation (Figure 4). The
latest technology would be adopted using Low Energy Pressure Application (LEPA, Figure 5). The
spray nozzles are approximately 300mm above ground level, much lower than conventional centre pivot
irrigation. The application rate will be regulated at lower than infiltration rate to minimise the potential
for ponding.

Example of a centre pivot irrigation system

2

This section was prepared with the assistance of Anthony Davoren (Hydro Services)

LEPA (or LESA, Low Elevation Spray Application) Photo: A Davoren.

An alternative to the centre pivot irrigation system is to adopt sub-surface irrigation. Pipes would be laid
beneath the soil and wastewater delivered to the soil in zones. This is likely to be more expensive option
but could utilise the site more effectively as it could be configured to any shape, rather than restricting
it to circles. Sub surface irrigation is less efficient as it only relies on transpiration through the leaf for
surface “losses” of water. Spray irrigating is a combination of both evaporation (free water evaporation
from the leaf and soil surface and transpiration). Spray irrigation also has the advantage of transforming
ice directly to a gaseous state (sublimation) during winter months.

One of the shelter belts on the proposed irrigation site. Photo: A Davoren

The proposed irrigation site currently has tree-lined shelter belts on the site edges and within the site
(Figure 6). Generally, they are one to two trees wide and comprise either pines and/or Eucalypts, with
pines being predominant. Some of these shelter belts and all the eucalypts will be removed and not
replaced; others will be removed, and new ones installed; and others will be added to, in order to thicken
the vegetative mass. The desired width of each shelter belt is around 3 metres, trunk to trunk and 3
trees deep. The shelter belts would assist with minimising spray drift, and subsequently odour. Shelter
belts could be side and top trimmed, with the top trim at around 8m. Radiata Pine (Pinus radiata) is
preferred for its rapid growth and density.
Another area adjoining the airport, but to the south, is owned by SDC and was originally considered for
the irrigation site. Investigations have identified that only a small area is suitable for irrigation with the
balance being on an iron pan which would not support irrigation.

The Bird Strike Issue
The consequence of bird strikes3 with aircraft can be very serious. Worldwide, in civil and military
aviation, there have been 123 recorded fatal bird strike incidents, resulting in 442 human fatalities and
470 aircraft losses since aviation commenced (Thorpe 2016), most of those within the last 30 years.
Bird strikes cost the commercial civil aviation industry an estimated US$1.2 billion per annum and
involve more than just the repair of damaged engines and airframes (Allan 2002). Even apparently
minor strikes which result in no obvious damage can reduce engine performance, cause concern
among aircrew and add to airline operating costs.
The main factors determining the consequences of a strike are the number and size of animal(s) struck,
the phase of flight when struck and the part of the aircraft hit. Generally, the larger the animal, the
greater the damage. Large animals can destroy engines and windshields and cause significant damage
to airframe components and leading-edge devices. Strikes involving more than one animal (multiple
strikes) can be serious, even with relatively small animals, potentially disabling engines and/or resulting
in major accidents.
Bird populations in the vicinity of an airport can contribute significantly to the strike risk at an airfield.
Their movements may intersect aircraft flight paths either over the airfield, in the approaches, or in
areas used for low-level circuit operations. In addition, regional and local wildlife populations may
fluctuate in response to seasonal, climatic or other environmental variables, resulting in a changing bird
strike hazard.
Historically, over 90% of reported strikes have occurred on or in close proximity to airports (ICAO,
1999). Consequently, airports are the focus of management programs with the responsibility resting on
airport owners and operators. It is, however, important that the whole airport community (including
aircraft operators) and surrounding land managers are aware of wildlife strike as an issue and that all
stakeholders become involved in the process of reducing the hazard. Effective management of wildlifeattracting land uses adjacent to airports is imperative.

Purpose of the Bird Strike Risk Assessment
This Initial Bird Strike Risk Assessment aimed to assess and review potential bird hazards posed to
aircraft operations at TEU as a result of the proposed wastewater discharge facility. SDC intends to use
the results of the assessment to inform the resource consent process of the likely risks to aircraft
operations at TEU.

3

Wildlife other than birds (mainly mammals) can be an aviation hazard, but the focus of this assessment is on birds as the risk
posed by mammals at the proposed irrigation site is easily managed by installing and maintaining suitable perimeter fences.

2.

Bird Strike Risk Assessment Method
Site Assessment

Avisure’s Principal Wildlife Biologist, Phil Shaw completed a site visit on the 25th, 26th and 27th of
February 2018. The site visit included:
• Meetings and/or phone conversations with Ian Marshall (General Manager – Services and
Assets, SDC), Anthony Davoren (Director – Hydro Services), Evan (Airport Manager) and Lee
McGillivray (Airport Operations).
• Standardised wildlife surveys at the airport, proposed development site and other key sites
within 13km of TEU. This distance is based on international standards (International Civil
Aviation Organization and World Birdstrike Association) that recommend identifying, and
where necessary managing, potential wildlife attractants within 13 km of runways (see
Appendix A for details of survey method).
• Incidental observations were made between or after surveys.
• The arrival of an Alliance Fokker50 was observed, including the pre-flight dispersal of birds
by the TEU wildlife staff.
A single set of bird surveys was completed during the morning, middle of the day, afternoon and night
at the airport and at the proposed irrigation site. A single survey was completed at other off-airport sites
and a brief aerial survey of key sites was done from a Cessna 172 on the morning of 27th of February
2018. Therefore, the prevailing seasonal conditions and current operations were representative only of
that survey period. Seasonal aspects such as rainfall, temperature, wind direction, pressure, water
availability, breeding season, etc, change over time and influence bird species abundance and
movements.
This one-off assessment cannot accurately quantify changes in local wildlife populations, rather it
identifies attributes that currently attract hazardous species and the likely hazards presented by those
species at the proposed irrigation facility.
Despite this limitation we believe that the assessment is robust as we were able to:
•

Conduct site assessments at key identified habitats within the vicinity of TEU to obtain baseline
data.

•

Analyse the data to identify species which may impact air safety for aircraft operating at TEU.

•

Evaluate the likely attraction of the proposed development and its impacts on the TEU strike
risk.

Comparative Site Assessment
The Selwyn District Council wastewater irrigation facility at Rolleston, west of Christchurch, was visited
on 23rd February to evaluate the attractiveness of such a land use to birds. Bird species observed at
two of the centre-pivot irrigation systems were recorded. This information was used to assist in
determining how such facilities might attract birds. For the reasons stated above, one visit provides only
a snapshot of condition on that day and at that time.

Literature Review
Avisure reviewed relevant literature and data for TEU and surrounds, including:
• Documents and data provided by SDC including:
Permit – authority to kill protected birds
Te Anau Airport Manapouri Wildlife Management Program
TEU aircraft movement and PAX database.
• NZ CAA Part 139 CAA Consolidation, Aerodromes – Certification, Operation and Use.
• NZ CAA Guidance material for land use at or near aerodromes.
• NZ CAA Advisory Circular AC139-16, Wildlife Management at Aerodromes.
• International Civil Aviation Organization (ICAO) Annex 14.
• ICAO Document 9137 Airport Services Manual: Wildlife Control and Reduction.
• ICAO Document 9184 Airport Planning Manual: Land Use and Environmental Control.
• International Bird Strike Committee (IBSC) Recommended Practices for Aerodrome
Bird/Wildlife Control.
• Federal Aviation Administration (FAA) Advisory Circular 150/5200-33B - Hazardous Wildlife
Attractants On or Near Airports.
The relevant sections of these regulation and guidance documents are listed at Appendix B.

Risk Evaluation
Species recorded at each site were assessed based on their abundance and on the probability and
consequence of a strike with an aircraft. This data was then reviewed against the wastewater irrigation
system to identify species’ habitat requirements that may be present at the site and how the
development may affect this.
Risk assessments were completed on these data to calculate a baseline risk present at each site. These
results guide the review and recommendations of the proposed wastewater treatment system to assess
the potential risks to aircraft operating at TEU.

3.

Bird Populations at TEU and Surrounds
Birds at TEU

Spur-winged Plover (Vanellus miles) were the most frequently observed species in each of the morning
(68), middle of day (10) and afternoon (80) surveys (Figure 7). The only other species observed in
significant numbers was Australian Magpie (Cracticus tibicen) with 11, 8, and 3 recorded in each of the
respective daytime surveys. These are both grassland species attracted to the short grass that remain
after harvesting for silage (Figure 8) and/or sealed areas. Other species observed included:
• a flock of three Paradise Shelduck (Tadorna variegate) that flew across the airfield at
approximately 150 feet; these did not land on the airport and were flying between off-airport
sites that could not be determined
• two Eurasian Skylarks (Alauda arvensis) during the middle of the day survey
• one Starling (Sturnus vulgaris) foraging on the grass
• one Black-backed Gull crossing the airfield at around 60 feet.
160

Total Birds

140

Morning

Midday

Afternoon

120
100
80
60
40
20
0

Number of each species observed during diurnal surveys, TEU. February 2018.

Two unidentified small birds and a rabbit were observed airside during the night-time survey.

Incidental observations outside of survey periods included:
• 11 Black Swan (Cygnus atratus) flying across the western edge of the airport
• 12 Black-backed Gull crossing the airfield in a westerly direction
• an Australasian Harrier (Circus approximans) flew across the airport while hunting for prey
• several House Sparrows (Passer domesticus) in the airport carpark.
The helicopter landing area was specifically surveyed after each airside survey and no birds were
observed.

Birds attracted to the shorter grass after harvest of grass for silage.

Birds at the Proposed Irrigation Site
A significant number of birds was observed at the irrigation site (Table 1), including large numbers of
species that are of a size and mass and/or fly in flocks such that they could pose a significant aviation
risk. The Australian Magpie, Black-billed Gull, Canada Goose (Branta canadensis), Grey Duck (Anas
superciliosa), Paradise Shelduck, and Spur-winged Plover were attracted to the pasture or the peat bog
and were associated water depressions (Figures 9-12). The Starling and Chaffinch were observed
roosting in the pine and Eucalypt shelter-belts respectively.

Birds observed at the proposed irrigation site.
Morning

Middle of day

Afternoon

Evening

Survey Date

27-Feb-18

26-Feb-18

26-Feb-18

26-Feb-18

Survey Time

08:15 - 09:00

14:45 - 15:30

20:15 - 21:00

23:00 - 23:30

Australian Magpie

7

11

14

8

Black-backed Gull

28

48

30

27

14

4

Species

Average
per
Survey

Number

Canada Goose
Chaffinch

150

Grey Duck

4

Paradise Shelduck

87

Spur-winged Plover

38
6

2

3

55

82

1

56

7

4

6

2

5

Starling

12

2

300

Total

145

270

452

79
5

Water filled depression leading into the peat bog attracts a number of birds.

Peat bog in foreground with several Paradise Shelduck (difficult to see) in background.

218

Tens of Paradise Shelduck on the pasture.

Tens of Black-backed Gulls resting on the pasture.

Birds at Other Off-airport Sites
A number of waterbodies and lakes were visited (Figure 13). Surveys did not records birds at
• Whitestone River
• Mararoa Rivers
• Mount York Wetland/Heath
• Pamu Farm Ponds 2 & 3
• Unnamed Ponds 2, 3 & 4
• Frasers Beach
• Lake Manapouri
• the Pond off Hillside Manapouri Road.

Other sites had no or limited access and were assessed during the aerial survey:
• Pamu Pond 4 had around 30 unidentified ducks.
• Unnamed Pond 1 had more than 100 unidentified ducks.
• Kepler Mire recorded nil birds, although 20 unidentified ducks were seen to the east of the
mire some, and from the air a number of waterbirds could be seen in Shallow Bay, Lake
Manapouri.
Shallow Bay was visited on foot in the afternoon of 27 th February and scanned from Motorau Hut on
the Kepler track – no birds were observed.
Other sites were found to be moderately attractive to birds, although not to the extent of the proposed
irrigation site (Table 2, Figures 14-17). The reason for the particular attraction to the proposed irrigation
site is likely to include the short grass habitat combined with ponded water adjacent to the bog and the
presence of shelter belts. Other sites visited did not have this combination of habitats and were
predominantly waterbodies and/or densely vegetated wetlands. Several waterbodies supported
waterbird species, whereas the densely vegetated wetlands were largely unattractive to birds.
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Birds observed at off-airport locations (only sites where birds were present are listed).

Species
Australian Magpie

Proposed
Irrigation
Site*

Lake
Moturau

Ponds on 32
approach

Ramparts
Wetland

Unnamed
Pond 6

1
35

5

Chaffinch

50

Grey Duck

3

2

3

2

50
35

33

2

73

10

22

1

1

Northern Mallard
75

3

Pukeko

12

12

2

80

1
6

1

2

6

14

105

105

Unidentified Bird

2

Welcome Swallow

3

White-faced Heron
Grand Total

* Average of the three daytime surveys.

3

46

12

New Zealand Scaup

Grand Total

38

41

Grey Duck Mallard Hybrid

Starling

Waiau River

2

Canada Goose

Spur-winged Plover

Unnamed
Pond 5

11

Black-winged Stilt

Paradise Shelduck

Pamu Farm
Pond 1

11

Black Shag
Black-backed Gull

Home Creek Home Creek
Site 1
Site 2

6

15

17

10

19

1
42

6

17

47

1

3

60

1
27

2

205

Waterbirds on Unnamed Pond 6.

Islands on the Waiau River.

Kepler Mire.

Islands in the Whitestone River.

Birds at Selwyn District Comparative Site
Two centre pivot irrigator sites were inspected at Selwyn District Council’s Rolleston wastewater
irrigation system. One site recorded zero birds whilst the other was relatively attractive to birds. Six
Spur-winged Plover, four White-faced Heron (Ardea novaehollandiae), two Magpie and an Australasian
Harrier were observed, clearly attracted to the irrigation system. It appeared that the recently cut grass
(Figure 18 & 19), the waterlogged soils (Figure 20 & 21) and the associated food were primarily the
attraction, although birds were using the irrigator itself as a perch (Figure 22).
There were flocks of smaller birds such as Finches and Starlings in the vicinity of the site, but it was
unclear if they were present because of the irrigation system and silage production.

Harvest occurred 2 days before the site

Areas missed during grass cutting

visit. Cutting appeared to be at around

show seed heads had formed and

50mm above ground (sunglasses

grass allowed to grow to around

included for scale).

500mm prior to cut (sunglasses
included for scale).

Waterlogged soils were attractive to

Spur-winged Plovers, among other

birds.

species, were seen foraging under
the irrigators.

Birds including White-faced Heron
were observed perched on the
irrigation system.

4.

Bird Species Overview

This section aims to provide an outline of the various species which present a risk to air traffic at TEU
and consider how they might be affected by the installation of a wastewater irrigation system. Mass of
bird species was taken as the mean for the range of values listed in Heather and Robertson (2000).

Black-backed Gull
The Black-backed Gull is the largest New Zealand Gull at 850 to 1050 grams and forms flocks. It is the
only unprotected native bird species in New Zealand. As an opportunistic feeder, their food preference
is very broad and will forage at landfills, farms (including piggeries and ploughed fields), playing fields,
foreshores and beaches. They are also attracted to areas where people regularly feed birds or where
poor waste management practices result in supplemental feed.
At the site of the proposed development Black-backed Gulls are currently attracted to fields in numbers
that average around 35. This species is particularly attracted to farms during lambing where the
placentas and dead lambs provide food (Heather and Robertson, 2000). It was reported that when the
Manuka Beetle larvae have hatched in spring, the activity of Black-backed Gulls increases above the
vegetation along the Waiau River. Gulls are attracted to lakes to raft and preen. The flat roofs of
buildings can be used for roosting or nesting of some gull species. The Kepler Mire, the braided river
beds of the Mararoa and Whitestone Rives and the islands within the Waiau River provide suitable
habitat for nesting in the spring and summer.
The attraction of Black-backed Gulls at the irrigation site would be considerable and probably greater
than at present, if grass cutting was at a low level (below 100mm).
The Department of Conservation (DOC) completed a population reduction program at nesting sites in
the Kepler Mire between 2012 and 2016. This reportedly pushed the local population of this species
downward. A regional population control plan is the most effective means of managing gulls. Culling
and reducing food supplies is the key to limiting population growth.

Black-billed and Red-billed Gulls
Red-bill and Black-billed Gulls form flocks and weigh between 250 and 300 grams, with the Black-bill
being marginally smaller (Heather and Robertson, 2000). They are protected native species (Heather
and Robertson, 2000) with the Black-billed Gull suffering from recent population decline and is
considered threatened. The Red-billed Gull forage opportunistically at landfills, beaches and foreshore
areas.

TEU report Black-billed Gulls can be present in numbers >100, although none were observed during
the site visit. They can nest on rocky banks of lakes and on rocky river islands, making Kepler Mire a
potential nest site along with the braided river beds of the Mararoa and Whitestone Rives and the
islands within the Waiau River.
The attraction of Black-billed and Red-billed Gulls at the irrigation site would potentially be greater than
at present if grass cutting was at a low level (below 100mm). This is because the increased nutrient
levels are likely to increase invertebrate productivity and access to invertebrates will be easier as
additional water from irrigation will flush them towards the surface.

Spur-Winged Plover
Spur-winged Plovers weigh approximately 370 grams and are capable of causing damage to aircraft.
They congregate in large flocks prior to the breeding season and then form territory in pairs, which they
will aggressively defend. This increases their strike hazard, as they will tend to stay very close to
frequently disturbed areas such as runways if this is adjacent to their territory. They prefer to feed and
nest on sparse or short cut grasslands and they usually do not move more than 5 kilometres from their
territory. They feed on invertebrates in the soil.
Spur-winged Plovers were assessed as the highest strike risk during surveys at TEU, with a Species
Risk Index (SRI) of 705 (See Appendix A for further information). Although present at the proposed
irrigation site during surveys, their peak number was relatively low at 7.
As was observed in the comparative site, Spur-winged Plovers could be attracted to the irrigation
system, particularly if the grass is regularly cut short. Allowing the grass to grow long and then be cut
short could also encourage this species to move between the irrigation site and the airport.
Management techniques on and immediately adjacent to airports are of greatest importance to
managing the risk to aircraft from this species. On-going culling, egg and nest destruction and grass
management are important to control numbers.

Paradise Shelduck
Paradise Shelduck fly in flocks and are a large bird at 1,550 grams, accordingly they represent a high
threat to aircraft. They are attracted to water bodies (particularly shallow ones), ponded water and short
grasslands. A flock of three birds were observed flying over the runways during surveys resulting in an
SRI of 172 which is high risk.
Although not the most numerous at the proposed irrigation site, when multiplying their peak number
(87) recorded during the morning, by their mass (1.55kg), they represented the greatest biomass at the
site (135kg). Biomass is an important factor when considering the risk, a particular species presents to
aircraft – the greater the mass, the greater the impact force and generally the higher the probability of

a strike. During the night survey only one Shelduck was observed at the proposed irrigation site,
indicating that they probably move off-site for the evening, potentially across aircraft flight paths.
Paradise Shelduck will continue to be attracted to the site and potentially in greater numbers under an
irrigated system, particularly if the water depressions near the bog are retained and if the grass is cut
short (i.e. cut such that the residual grass is left at 100mm or shorter).

Australasian Harrier
Raptors (birds of prey) are a significant bird group that caused damage to aircraft worldwide. Despite
their high intelligence, they have a poor avoidance instinct due to their presence at the top of the food
chain, lack of predators and their aerial hunting and foraging techniques. They tend not to form flocks,
although groups can be occasionally observed. The Australasian Harrier is sizable at 850 grams and is
New Zealand’s most common raptor. They usually nest on the ground preferring low vegetated areas
of tussock, wetlands and farms. Feeding on small mammals and large insects supplemented by carrion,
frogs, fish and lizards (Heather and Robertson, 2000), they travel up to 12 km to their evening roosts
from their hunting grounds (Harper, 2000).
The proposed irrigation system will probably have little impact on the risk presented by this species,
although if a long grass policy is adopted, Harriers could be attracted to rats, mice and large insects
that could develop in the grass sward. Such food resource would be particularly attractive during
mowing when prey items are more easily available.
The management of raptor populations is usually difficult. Landscapes with a dense canopy tend to
restrict harrier access to the ground. Pyrotechnics are of some value in dispersing individual birds
situated in a critical location.

Canada Goose
Canada Geese are around 5000g and fly in flocks. They are a very significant strike threat in certain
parts of the world, being responsible for the “Miracle on the Hudson”, when flight 1549 crash landed on
the Hudson River after colliding with a flock at around 3000 feet AGL.
They feed on grain, grasses (particularly new shoots) and succulent green vegetation, ideally positioned
near a water body. They have adapted well to urban areas where they feed in parklands and on grassed
areas with nearby water. They are an opportunistic species and populations can grow rapidly in
response to a consistent food supply and few predators. In Canada their population doubled between
1955 and 1974 and it continues to grow.
Fourteen Canada Geese were observed in the afternoon survey at the proposed irrigation site. Fortyone were also observed on Lake Moturau and several others were heard but not seen around the Waiau

River (near where photograph in Figure 13 was taken). It is suspected that the local population of
Canada Geese is currently relatively small, but with potential to grow.
The proposed irrigation site could produce new grass shoots more often than at present with the
addition of nutrient rich treated wastewater and the regular cutting. Canada Geese are equally happy
on either long or short grass.
The successful management of this species requires a regional approach. At particular sites removing
attractive features such as lawns, gently sloping edges of water bodies and islands, is required. Culling
birds as they arrive at a new site is important to avoid habituation to the site.

Australian Magpie
Australian Magpie is a 350g grassland species attracted to short or sparse vegetation where access to
invertebrates is available. They are territorial during breeding seasons when they will nest in tall
evergreen trees, which they will aggressively defend. Due to their intelligence they are relatively good
at avoiding aircraft, although inexperienced juveniles and sub-adults tend to be the most frequently
struck at airports.
Australian Magpie were the second most populous species recorded at the airport but with an SRI of
31 in the morning survey, they are only considered a moderate risk. They were in greater number at
the proposed irrigation site, peaking at 14.
Reducing the amount of open grassland by planting dense canopy forests restrict Australian Magpie
numbers. Dispersal with pyrotechnics and strategic culls of sub-adults around airports reduces the risk
to aircraft. Grass management is also important and will determine how their risk changes if the
proposed irrigation facility is to proceed: managing for short grass could potentially increase their
population around the airport.

Starling
Starlings are an abundant species and can flocks in their thousands. They are responsible for the worst
civil aviation disaster caused by bird strike when a very large flock struck a Lockheed Electra in 1960
in Boston USA, causing it to crash into the harbour, killing 62 occupants. Because of their dense bone
structure and tight flocking patterns, they are referred to as “feathered bullets” and despite their small
size of 85 grams, they frequently damage aircraft engines at airports around the world. They are
attracted to soil born invertebrates and will readily avail themselves of ripe berries and fruit at orchids.
They prefer to roost in isolated clusters of tall trees, and they usually nest in tree hollows or in buildings
(Heather and Robertson 2000).

The shelter belts at the proposed irrigation site currently supports a significant Starling roost (around
300 birds) and some were observed feeding on insects in the fields. This population is likely to grow if
irrigation proceeds as more insect activity can be expected. This will be attractive regardless of the
grass treatment. In addition, the expansion of shelter belts could increase roosting potential.
Management of this species requires reducing food supplies, avoiding landscape designs which include
tall isolated groups or strips of trees: a dense canopy forest will deter Starling. On airport, grass
management and culling/dispersal programs are important for reducing risk to aircraft.

Small Birds
Small birds (under 50g) such as Chaffinch, Finch, Skylark and Sparrow tend not to be high strike threats
due to their small size. They can however, form very large flocks and will usually roost in trees. They
feed on the seeds of grasses and weeds and will eat fruit.
A flock of around 150 Chaffinches was observed in one of the shelter belts at the proposed irrigation
site. Like Starling, populations of these species could grow with an operating irrigation site and this will
be difficult to counter. Management of these species requires an approach similar to managing Starling
(see above).

Pied Oystercatcher
Pied Oystercatchers (Haematopus ostralegus) are attracted to open paddocks and poorer rocky
ground. They use their probing bill to feed in paddocks and grasslands. Oystercatchers weigh about
550 grams and have been reported to use the airport environs although none were observed at any
location surveyed during the site visit. This species would be more attracted to shorter cut grass, but
are unlikely develop into large populations and become a significant strike risk following the installation
of the irrigation system.

Rock Pigeon
Rock Pigeons form large flocks and weight around 400g. Due to their flocking nature it is possible for
multi-engine ingestions to occur with this species. They are attracted to ploughed fields, harvested
grains and pig farms. They often roost and nest in buildings, particularly where flat roofs or ledges can
be found. Reducing access to these areas is important in managing this species.
No Rock Pigeons were observed during surveys at any of the sites. It appears that the Te Anau area
does not have an abundant population of this species and it is unlikely that they would significantly
increase risk if the irrigation project was to proceed.

Black Swan
At a weight of up to 6000 grams, the Black Swan is a very severe hazard to aircraft should their flight
lines intersect. Their preference is for water bodies which are shallow at least at the margins, so they
can up-end to reach the bottom to feed on aquatic vegetation. They will also graze on lakeside pasture
grasses and clover (Heather and Robertson, 2000).
Eleven Black Swan were observed flying across the western edge of the airport, but none were recorded
at any site surveyed. It is unlikely that the proposed irrigation site, either in its current condition or with
irrigation in place would present an attractive habitat for this species.

New Zealand Scaup
New Zealand Scaup are a diving duck that weigh around 650g and are attracted to deep water lakes
and waterbodies. They were observed at some of the off-airport ponds. It is unlikely that the proposed
irrigation site, either in its current condition or with irrigation in place would present an attractive habitat
for this species.

Black Shag
Shags are attracted to water bodies with fish. They prefer to nest, roost and perch on trees over water.
They fly between roosts and foraging sites at around first light and back again at last light. Removing
fish and suitable perches near water reduces Shag populations. It is unlikely that the proposed irrigation
site, either in its current condition or with irrigation in place would present an attractive habitat for this
species.

Pukeko
Pukeko are approximately 950g and one was observed at Ramparts Wetland. It is unlikely that the
proposed irrigation site, either in its current condition or with irrigation in place would present an
attractive habitat for this species.

5.

Risk Evaluation
Principals of assessing Strike Risk from Off-airport Developments

When assessing proposals for changing a land use within the vicinity of an airport, there is a
requirement to understand the current and projected risk to air traffic at the airport from wildlife assuming
there is no change in land use. This needs to account for the air traffic movement patterns and aircraft
types, their utilisation of the airspace and how that varies over time. An assessment of bird populations
and how they may change seasonally, and over long periods of time also needs to be considered. For
instance, some bird populations that are currently small could erupt, or large populations could decline.
It is important to also consider how birds move between habitats and how that may conflict with aircraft
movements.
A separate appraisal is then required to determine how a proposed land use change will affect the
above. If the risk is likely to increase as a result of the change, then for the development to proceed,
the proponent needs to validate how they could mitigate the factors causing the increase and show that
the residual risk is no more than is likely under a status quo scenario.
When assessing habitats that have the potential to attract hazardous wildlife it is important to analyse
the impacts of potentially conflicting airspace between birds and aircraft. A highly attractive habitat that
does not have a complementary habitat on the other side of the aerodrome, may have little or no impact
on the strike risk because birds are less likely to transit though critical airspace; just as a relatively low
attraction habitat may pose a significant risk due to its close proximity and position, causing birds to
transit through critical airspace (Figure 23).

Example of introduction of a new waterbody in relation to a runway, UK, CAA CAP 680.

Current Strike Risk at TEU
Airport management is only aware of one bird strike reported at TEU in the last five years (pers comm,
Airport Manager). The details of that strike, such as aircraft type, time of day, time of year, species
involved, number of birds involved, damage caused (if any) were not available. NZ CAA records going
back to quarter 3, 2007 indicate two strikes; one in quarter 1, 2015 and another in quarter 3, 2016 4.
This is a low strike frequency and is reflective of the low number of aircraft movements and the types
of operations (i.e. predominantly rotary wing and general aviation). It is generally acknowledged that
general aviation pilots are far less likely to report strikes than commercial airline pilots, so there is
probably an under-reporting of strikes at TEU.
The Airport Survey Risk Index (ASRI) (see Appendix A) was high during the morning (1140) and
afternoon (1417) surveys and moderate during the middle of day survey (219) (Figure 24). The Spurwinged Plover and one observation of Paradise Shelduck in the morning dominate the observations
and if they were not present, the ASRI would have been low.
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Irrespective of the low strike rate and given the potential for the airport to develop over the next 20 to
30 years to include more aircraft movements with aircraft types that are more susceptible to bird strike,
any new development in the vicinity of the airport should not add to the risk.
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Current Risk Posed by The Proposed Irrigation Site
Of all the off-airport sites visited, the proposed irrigation site presented by far the greatest risk to air
traffic. This was because of the number and size of birds (i.e. the biomass) present and because of the
likely movements of birds to and from this site, potentially across aircraft flight paths. Whilst no actual
bird movements to and from the site were observed, birds (primarily Black-backed Gulls and Paradise
Shelduck) were scattered into the air from the site during a dispersal operation at the airport prior to the
arrival of a Focker 50. This presented a significant and obvious aviation risk and arose as a result of
the presence of birds at the site, but also the technique adopted by wildlife team at the airport.
The site appeared to be primarily attractive because of its short grass and consequent availability of
invertebrate food resources and long viewing distance to observe predators and human activity.
Additionally, the presence of shelter belts provided protection from winds and in the case of Chaffinches
and Starling, roost sites. Another key attractant appeared to be the peat bog and water-filled depression.
In lambing season, the area could also be particularly attractive to gulls who feed on placenta.
Changing the land use therefore presents a risk and an opportunity. There is a risk that if the site is
made even more attractive to birds, an already hazardous site could be made much worse.
Alternatively, if mitigation measures are able to be implemented that overcome the attraction of the
irrigation and silage production process, and further measures are adopted to limit the aspect that
currently make the site attractive, then the site could be rendered a lower risk to air traffic at TEU.

Risk Posed by The Proposed Irrigation System
5.4.1.

Installation Risk

The project will potentially increase the strike risk during installation. Levelling, vegetation treatment,
soil disturbance and seed drilling could present food resources for birds.

5.4.2.

Irrigation

The irrigation process could attract birds through saturation of the soils and flushing of bird prey items
to the surface. The application of nutrient rich treated wastewater would provide an ideal environment
for insects and other invertebrates to proliferate. The irrigators themselves could become perches for
birds.

5.4.3.

Silage Production

The highly productive grass sward would frequently create new grass shoots, potentially attractive to
species such a Canada Geese. It would also require regular cutting which, when cut at heights lower
than 100mm. will expose insects and other bird prey items. Cutting would be most frequent in spring
summer and autumn when aircraft movements are at their greatest. Short grass is preferred by most of
the species of concern (Black-backed Gulls, Paradise Shelduck, Spur-winged Plover) and the grass
will be thicker and taller under the irrigated grassland than what is already present.

5.4.4.

Shelter Belts

The removal of some shelter belts, the enhancement of others and the creation of new ones is likely to
result in a net increase in available roosting habitat for Starlings and various small bird species.

5.4.5.

Peat Bog

The peat bog will be enhanced, and the vegetation is likely to grow thicker with the introduction of a
more consistent high nutrient water source. Although the intention is not to irrigate over the bog area,
additional nutrients and water will enter the bog from runoff from the surrounding landscape. In general,
this will be less attractive to the birds likely to be an aviation hazard, as they tend to avoid thick
vegetation.

5.4.6.

Water-filled Depression

The retention of the water channel flowing into the peat bog will continue to be attractive to birds. It is
possible with the generally taller grass that fewer birds will be attracted to this area.

Centre pivot versus sub-surface
A centre pivot irrigation system is likely to be more attractive to birds than a sub-surface system. This
is because the centre pivot system is likely to leave more ponded water and flush more invertebrates
to the surface than a sub-surface system. In addition, the centre-pivot system would provide perching
opportunities for bird.

Possible Mitigation
The following mitigation could be implemented:
1. Ensure that soil disturbance is minimised during preparation of the site
2. Avoid saturation of the soil and ponding of water under the irrigation system
3. Place perch inhibitors on the irrigators

4. Adopt a modified long-grass policy (Appendix D5). This would involve cutting silage when the
sward reaches around 300 to 400mm and leaving a residual stubble of no less than 150mm in
height above ground level. Minimising seed production will also be important, but less important
than ensuring grass length is always greater than 150mm apart from perhaps once a year when
a bottom cut in spring may be required to remove thatch.
5. Levelling of the site by filling depressions, particularly those that are currently water-filled
6. Minimising the use of shelter belts where possible
7. Monitoring and responding to elevated bird numbers with bird dispersal activities that are
coordinated with the airport wildlife team. This must be done by appropriately trained and
equipped staff.
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This document is very comprehensive, but it was prepared by the UK CAA, accordingly aspects of the
document do not apply to New Zealand.

6.

Conclusion

Based on the low number of aircraft movements and the type of aircraft operating at TEU; only two bird
strikes reported by NZCAA since the 3rd quarter 2007; and, apart from Spur-winged Plover, low
numbers of birds recorded in the on-airport surveys completed in February 2018, TEU appears to have
a relatively low bird strike risk. Irrespective of this and given the potential for the airport to develop over
the next 20 to 30 years to include more aircraft movements with aircraft types that are more susceptible
to bird strike, any new development in the vicinity of the airport should not add to the risk. For the
wastewater irrigation facility to proceed and meet the requirements of good risk management practice,
SDC would need to ensure that hazardous birds are not attracted to the site and increase bird
movements across aircraft flight paths, causing a greater risk to air traffic.
The irrigation site is already highly attractive to birds and if mitigation is not applied, this could be
exacerbated by the introduction of nutrient rich treated wastewater, which will flush invertebrates to the
surface for food and provide water for drinking and bathing. Our assessment indicates that the pivot
irrigation system is likely to be slightly more attractive to birds than sub-surface irrigation which would
be less likely to saturate the soil. The production of silage would also be a potential bird attraction,
particularly during cutting, which exposes insects and other prey items to birds and encourages fresh
grass shoots that species such as Canada Geese can graze on. The removal of shelter belts and the
installation of denser shelter belts could inflate populations of birds such as Chaffinches and Starling
which already use these habitats for roosting. In attracting more birds to the site, and because of its
proximity to the airport, it would very likely to bring birds and bird flocks into conflict with aircraft during
take-off, landing and in circuits. The consequences of a significant strike resulting in a forced landing
or crash are also increased due to the absence of Aircraft Rescue and Firefighting services at the
airport.
The proposal to irrigate wastewater and produce silage should not proceed in this location unless a
comprehensive Bird Management Plan (BMP) is developed that details the mitigation required to
manage the risk and is backed by regular monitoring and evaluation. This should be based on the
mitigation outlined in Section 5.6. If applied well, mitigation could significantly reduce the risk currently
created by the site. Such reduction in risk makes it feasible to adopt either a centre pivot irrigation
system or a sub-surface option. It is critical that risks are regularly monitored and reviewed and, if
necessary, corrective actions taken to ensure the risk is maintained to acceptable levels.
It is important to note that applying these mitigating actions will come at a significant cost. Altering grass
cutting heights in particular may affect silage yields and a recurrent budget should be provided for
monitoring, training, bird dispersal equipment and annual risk assessment.

7.

Recommendations

If SDC proceed with developing the wastewater irrigation system at this site, the following
recommendations should be followed:
1. Develop a comprehensive BMP that details:
a. objectives
b. roles and responsibilities
c.

frequency of plan review

d. monitoring and evaluation (including Risk Review)
e. detecting and reporting hazards
f.

thresholds for unacceptable bird numbers

g. consequences of exceeding threshold
h. liaison with TEU
i.

passive and active management in response to hazards. This will include the mitigation
measures outlined in Section 5.6.

2. Commence a seasonal bird monitoring program to better understand bird populations in and
around the TEU airspace and provide guidance on the expected attraction of an irrigation
system. This should be across a number of seasons prior to installation and allow more refined
mitigation to be incorporated in the BMP. Seasonal monitoring should occur at:
a. the airport
b. the proposed irrigation site
c.

the Selwyn comparative site.
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Appendix A: Risk Assessment Methods and
Results
Airport Survey Risk Assessment (Shaw, 2004)
Avisure has developed a model for determining risk categories using professional bird survey data. The
survey area included all airside areas. This area was divided into sectors eight sectors and an
observation point was designated to each sector that overlooked as much of the sector as possible.
Observation points were visited in sequence by vehicle. All birds within the sector were recorded whilst
enroute to and from the observation point and for a further five minutes at the observation point.
Airborne birds were recorded if seen either within or outside the current survey sector. As birds in the
air are deemed to be a greater risk to aircraft it was necessary to obtain as much data as possible on
this aspect of bird behaviour. Observations were made with the aid of 10x binoculars and species
observed, number, location (within one-hectare grids), habitat and behaviour were recorded. In addition,
birds found within or crossing the runways were deemed to have entered the “critical zone”. This is the
zone where birds were at greatest risk of collision with aircraft (Figure A1).
The survey data was used to derive probability factors (population size, position on airport, time spent
in air and the species ability to avoid) and consequence factors (bird mass and flock size) for all species
recorded. The combination of these probability and consequence factors give a numerical risk index,
the Species Risk Index (SRI). The SRI of all species is added together to determine an Airport Survey
Risk Index (ASRI). This provides a real-time method of risk assessment as it responds to observed
changes in airside bird assemblages and movement patterns.
The following tables outline the risk rating for wildlife species according to calculated SRI, and the risk
ranking of an airport.
Table A1. Species Risk Index and Airport Survey Risk Index for determining risk categories based on
survey data.
SRI ranges used to rate risk for each species

ASRI ranges used to rate risk of an airport

SRI

Risk rating

ASRI

Risk rating

>1000

Very high

>10000

Very high

100 to 999.9

High

1000 to 9999.9

High

10 to 99.9

Moderate

100 to 999.9

Moderate

1 to 9.9

Low

10 to 99.9

Low

<1

Very low

< 10

Very low

The process intends to provide a transparent, logical and systematic approach to the identification and
treatment of wildlife related risks at airports. The risk assessment identifies high risk species, which
allows suitable management practices to be targeted in areas where the maximum reduction in risk
may be achieved.
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Bird Surveys of the Proposed Irrigation Site
Bird surveys were completed at the proposed irrigation site. These reflected the timing (morning, middle
of day, afternoon and night) and the general approach adopted in the airport surveys. The site was
traversed by vehicle with all birds observed included species, number, behaviour and habitat recorded.
A set path was followed for each survey to ensure consistency (Figure A2).
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Appendix B: Regulation and Guidance
There are a number of national and international requirements and guidance documents that indicate
land use in the vicinity of an airport can contribute significantly to the wildlife hazard levels and safety
of aircraft operations. Relevant documents were reviewed and outlined below.

National Regulations, Standards and Guidance
The following NZCAA documents provide guidance and/or advice primarily for aerodromes that hold a
139-aerodrome operating certificate. As TEU does not hold a 139-aerodrome operating certificate,
these do not strictly apply, although the principles are relevant for good risk management. Accordingly,
they have been considered in this assessment (Table 3).

Sections of NZ CAA Part 139 and AC relevant to the proposed wastewater irrigation facility.

Document

Requirement

NZ CAA Part 139,

Subpart B, Section 139.71 states:

CAA Consolidation,

“An applicant for the grant of an aerodrome operator certificate must, if any

Aerodromes –

wildlife presents a hazard to aircraft operations at the aerodrome, establish

Certification, Operation

an environmental management programme for minimising or eliminating the

and Use, March 2017

wildlife hazard.”
TEU has a documented Wildlife Management Program (Appendix C).

NZ CAA Guidance

The document states:

material for land use at

“It is important that land use changes are monitored and reviewed by the

or near aerodromes,

aerodrome operator in areas outside their immediate control to ensure that

June 2008

these land use changes do not increase wildlife hazards for the aerodrome.
Garbage disposal dumps and other sources that may attract wildlife activity
on, or in the vicinity of, an aerodrome, need to be assessed as a potential
source of wildlife hazard. It is an International Civil Aviation Organisation
requirement that such activities are closely managed by the controlling
authority. If necessary, an aeronautical study may need to be undertaken to
assess the potential wildlife activity hazard. Examples of wildlife attractants
include: ………. Agricultural - cultivation of land….”

NZ CAA Advisory

This advisory circular (AC) is applicable for certificated and non-certificated

Circular AC139-16,

aerodromes. It lists Agriculture, including crops such as grass to be

Wildlife Management

harvested, as a potentially hazardous land use practice. The AC discusses

at Aerodromes,

the advantages of short and long grass management techniques. Grass

Revision 0, October

length and its effect on birds is discussed in latter sections of this report.

2011.

International Regulations and Standards
International Civil Aviation Organization
The ICAO defines aerodrome standards for wildlife hazard management at civilian airports. Tables 4
and 5 summarise the standards relevant to the proposed wastewater treatment facility.

Sections of ICAO Annex 14 Vol 1. 6th Ed. 2013 relevant to the proposed wastewater irrigation facility.

Section
9.4.3

Requirement
Action shall be taken to decrease the risk to aircraft operations by adopting measures to
minimize the likelihood of collisions between wildlife and aircraft.

9.4.4

The appropriate authority shall take action to eliminate or to prevent the establishment of
garbage disposal dumps or any other source which may attract wildlife to the aerodrome,
or its vicinity, unless an appropriate wildlife assessment indicates that they are unlikely to
create conditions conducive to a wildlife hazard problem. Where the elimination of existing
sites is not possible, the appropriate authority shall ensure that any risk to aircraft posed
by these sites is assessed and reduced to as low as reasonably practicable.

9.4.5

States should give due consideration to aviation safety concerns related to land
developments in the vicinity of the aerodrome that may attract wildlife.

Sections of ICAO Airport Services Manual Doc 9137 4th Ed. 2012 relevant to the wastewater irrigation
facility.

Section
4.5.1

Requirement
Airports should systematically review features on, and in the vicinity of, the airport that
attract birds/wildlife. A management plan should be developed to reduce the
attractiveness of these features and to decrease the number of hazardous birds/wildlife
present or to deny them physical access to these areas.

4.5.2

Airport development should be designed such that it will not be attractive to hazardous
birds/wildlife and no attraction will be created during construction. This may include
denying resting, roosting and feeding opportunities for hazardous birds/wildlife.

4.5.5

Agricultural crops, where possible, should be discouraged from the airfield environment
since agricultural crops and related activities (ploughing, mowing) will provide food for
hazardous birds/wildlife.

Section
4.7.3

Requirement
For any new off-airfield developments being proposed that may attract birds or flight lines
across the airport, it is important that the airport operator be consulted and involved in the
planning process to ensure that its interests are represented.

7.2.2

Wildlife may enter airport lands in order to feed on seeds, vegetation, invertebrates or
rodents and other small mammals in grasslands or agricultural crops; on fruits in trees and
shrubs; or on exposed food waste from catering services or restaurants. These sources
of food are especially attractive to a variety of birds. Agricultural measures like mowing,
harvesting and ploughing will attract birds because of the disturbance and exposure of
seeds, invertebrates and rodents. Although it is impossible to remove all food sources on
airports, the following are suggested measures that can be taken to mitigate the problem:
a) Agriculture. Cultivation of airport lands will, no matter what the crop type, attract birds
at some part of the life cycle of the crop. Therefore, it is recommended that airport lands
not be used for agriculture.

7.3

Surface water is often highly attractive to birds. Exposed water should be eliminated or
minimized to the greatest extent possible on airport property as follows:
a) Depressions and water bodies. Pits or depressions that fill with water after rains should
be levelled and drained. Larger water bodies, such as storm-water retention lagoons, can
be covered with wires or netting to inhibit birds from landing. Larger water bodies that
cannot be eliminated should have a perimeter road so that bird/wildlife-control personnel
can quickly access all parts of the water body to disperse birds. Water bodies and ditches
should have steep slopes to discourage wading birds from feeding in shallow water.

7.4.1

Much care must be taken when selecting and spacing plants for airport landscaping. Avoid
plants that produce fruits and seeds desired by wildlife. (Plant selection is also an
important consideration for off-airport location in terms of wildlife attraction).

World Birdstrike Association
Published under the World Birdstrike Association’s (WBA) previous name, the International Bird Strike
Committee (IBSC), the Best Practice Standards for Airport Bird/Wildlife Control states, “Controlling the
attractiveness of an airport to birds and other wildlife is fundamental to good bird control. Indeed, it is
probably more important than bird dispersal in terms of controlling the overall risk.” (Table 6).

Section of the IBSC Best Practice Standards relevant to the proposed wastewater irrigation facility.

Section

Requirement

Standard 9

Airports should conduct an inventory of bird attracting sites within the ICAO defined
13km bird circle, paying particular attention to sites close to the airfield and the
approach and departure corridors. A basic risk assessment should be carried out to
determine whether the movement patterns of birds/wildlife attracted to these sites
means that they cause, or may cause, a risk to air traffic. If this is the case, options for
bird management at the site(s) concerned should be developed and a more detailed
risk assessment performed to determine if it is possible and/or cost effective to
implement management processes at the site(s) concerned. This process should be
repeated annually to identify new sites or changes in the risk levels produced by
existing sites.
Where national laws permit, airports, or airport authorities, should seek to have an
input into planning decisions and land use practices within the 13km bird circle for any
development that may attract significant numbers of hazardous birds/wildlife. Such
developments should be subjected to a similar risk assessment process as described
above and changes sought, or the proposal opposed, if a significant increase in
birdstrike risk is likely to result.

Federal Aviation Administration
The United States Federal Aviation Administration (FAA) has no jurisdiction over New Zealand;
however, they provide critical guidance on land use in the vicinity of aerodromes in Advisory Circular
AC 150/5200-33B (Table 7).

Section of the FAA AC 150/5200-33B relevant to the proposed wastewater irrigation facility.

Section

Advice

2.3

WATER MANAGEMENT FACILITIES
f. Wastewater discharge and sludge disposal. The FAA recommends against the discharge of
wastewater or sludge on airport property because it may improve soil moisture and quality on
unpaved areas and lead to improved turf growth that can be an attractive food source for many
species of animals. Also, the turf requires more frequent mowing, which in turn may mutilate or
flush insects or small animals and produce straw, both of which can attract hazardous wildlife. In
addition, the improved turf may attract grazing wildlife, such as deer and geese. Problems may
also occur when discharges saturate unpaved airport areas. The resultant soft, muddy conditions
can severely restrict or prevent emergency vehicles from reaching accident sites in a timely manner.

2.4

WETLANDS
a. Existing wetlands on or near airport property. If wetlands are located on or near airport
property, airport operators should be alert to any wildlife use or habitat changes in these areas that
could affect safe aircraft operations. At public-use airports, the FAA recommends immediately
correcting, in cooperation with local, state, and Federal regulatory agencies, any wildlife hazards
arising from existing wetlands located on or near airports. Where required, a Wildlife Hazard
Management Plan will outline appropriate wildlife hazard mitigation techniques. Accordingly, airport
operators should develop measures to minimize hazardous wildlife attraction in consultation with a
wildlife damage management biologist.

2.6

AGRICULTURAL ACTIVITIES.
Because most, if not all, agricultural crops can attract hazardous wildlife during some phase of
production, the FAA recommends against the used of airport property for agricultural production,
including hay crops, within the separations identified in Sections 1-2 through 1-4. If the airport has
no financial alternative to agricultural crops to produce income necessary to maintain the viability
of the airport, then the airport shall follow the crop distance guidelines listed in the table titled
"Minimum Distances between Certain Airport Features and Any On-Airport Agricultural Crops"
found in AC 150/5300-13, Airport Design, Appendix 17. The cost of wildlife control and potential
accidents should be weighed against the income produced by the on-airport crops when deciding
whether to allow crops on the airport.

Appendix C: Te Anau Wildlife Program
Te Anau Airport Manapouri Wildlife Management Program document.

Te Anau Airport Manapouri Wildlife Management Program
Purpose: To provide a program that will enable the airport to achieve
compliance with Part 139.71 Wildlife Hazard Management.

Geographic Situation: Te Anau Airport Manapouri is situated on Southland
District Council owned property in a rural setting between the two settlements of
Manapouri and Te Aanu. Manapouri being situated approximatey 7 km to the
south of the aerodrome and Te Anau approximately 20km to the north
geographically. Landcorp leases and ownes a number of farms that surround the
aerodrome and crop and graze the land on a seasonal farming rotation.
Approximately 3km to the west of the aerodrome is Lake Manapouri and to the 1
km from the runway 26 threshold is the western edge of the the Kepler Mire
Wetland.

Bird Species Common to the Airport: the following bird types have been
observed either within the surrounding property of the airport or within the
approach and take-off fans at both ends of the main runway 08/26. Observation
method has been via simple naked eye method. Sparrows and Finches are not
regarded as a significant threat.
•
•
•
•
•
•
•

Black Backed Gull
Red Billed Seagull
Black Billed Seagull
Magpie
Oyster Catcher
Spurwinged Plover
Canadian Geese

Bird Strike Threats: Through obsevation and reference to a number of articles
we have categorised these birds into two basic areas of threat.
• Soaring – Approach and Departure
o Black Backed Gull
o Red Billed Gull
o Black Billed Gull
o Canadian Geese
The most common bird strike threat from these birds is during the approach and
take-off airbourne phase of flight where the bird is hit in the air at altitude.
• Ground – Landing and Take-Off
o Magpie
o Oyster Catcher
o Spurwinged Plover
The most common type of bird strike threat is during the landing touchdown,
take-off roll and rotation phase when the bird lifts off in fright and flies into the
aircfraft.
As a result we have been able to provide various methods of control to reduce
the risk of brid strike potential at Te Anau Airport Manapouri.

Control Methods: The airport has employed two methods of control to help
reduce the likelyhood of birdstrike potentail.
•
•

Passive
Invassive

Passive Control
Environmental where possible where enviromental conditions can be reduced to
attract birds habitating on the airport these have been elimiated by
• Removing nesting material
• Reducing water pooling
• Reducing food sources
Environmental tends to reduce the following bird types
•
•
•
•
•

Red Billed Seagull
Black Billed Seagull
Magpie
Oyster Catcher
Spurwinged Plover

Percussion Noise Bird Scarer Canon has been employed on a random basis
prior to every large aircraft movement and tends to scare birds from the
aerodrome on a temporary basis.
Percussion Noise tends to reduce the following bird types
•
•
•
•
•

Black Backed Gull
Red Billed Seagull
Black Billed Seagull
Oyster Catcher
Spurwinged Plover

Invassive Control
Trapping during specific period of the season Magpie traps are placed around
the aerodrome to attract Magpies. These are then destroyed.
Trapping tends to reduce the following bird types
•

Magpie

Poisioning Program a Poisioninig Program has been developed between the
Department of Conservation, Keplar Farms and the Te Anau Airport Manapouri
to eliminate the nesting colinies of Black Back Gulls in the Kepler Mire. This
program which began in September 2012 will extend for 5 years and will set up a
poisioning exercise about the same time each year using bread pasted with
Alpha Choralose at the nesting point of these birds.
Poisioning tends to reduce the following bird types
•

Black Backed Gull

Shooting Program we have identified a flock of Canadian Geese situated in the
Keplar Mire abeam the Threashold of Runway 26. It will potentially be a one off
cull using a helicoipter to airial shoot these birds. The best time to contro these
birds is January.
Shooting tends to reduce the following bird types
•

Canadian Geese

Bird Species

Appendix D: UK CAA CAP 680 – long grass
policy
CAP 680 – Aerodrome Bird Control document.
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