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26

Hazards and Risks to
Airport Operations

This section assesses the hazards and risks to aviation activities
as a result of aircraft operations on the new runway.
Detail is also provided on the following areas:
•• What hazards and risks are present that may affect aircraft operations on
the new runway?
•• What action is required to mitigate any identified hazards and/or risks that
may affect aircraft operations on the new runway?
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26.2 Key Findings

26.1 Introduction
The New Runway Project (NRP) will change the way
aircraft operate at Perth Airport while also enabling an
increase in aviation operations.
A review of the risks posed to aviation activity
associated with the operation of the new runway has
been completed. The key areas considered were:
•• airspace protection,
•• communication, navigation and surveillance systems,
•• aircraft crash,
•• bird and animal strike,
•• windshear and turbulence,
•• exhaust plumes (high velocity discharge),
•• glare,
•• hazardous land use surrounding the airport, and
•• air traffic management considerations.
Aircraft noise exposure levels and effects on flight
paths is covered in Section 22.
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Key findings from the assessment of hazards and risks
to aviation activities as a result of aircraft operations on
the new runway include:
•• No new obstacles have been identified within the
protected airspace of the new runway. A declaration
of airspace will be updated.
•• While the likelihood of an aircraft crash incident will
potentially rise with an increase in aircraft operations,
overall, the risk of an aircraft crash incident posed
by the development of the new runway is as low as
reasonably practicable.
•• Perth Airport has a comprehensive Wildlife Hazard
Management Plan that incorporates monitoring,
assessment, reporting, and control methods for bird
and animal hazards. Activities include maintaining
low grass heights around the airfield and airside
areas to deter birds and animals, netting of drainage
channels or basins where there is standing water, bird
harassment using vehicle lights and horns, cracker
shots or live shotgun rounds, and actively removing
vegetation around the estate.
•• Due to its height and proximity to the estate, the
Darling Scarp poses the greatest risk of terrain
induced wind shear and turbulence to aircraft
operations on the new runway. Modelling shows
there is negligible impact due to topography, and
turbulence potential on the new runway will be no
more severe than that currently encountered at Perth
on the existing main runway (03/21).
•• No significant building generated windshear impacts
have been identified for the NRP operations.
•• There are no existing sources of exhaust plumes
of significant vertical velocity (plume rise) that will
emanate from ground activities such as vents and
stacks, that would pose an unacceptable risk to NRP
aircraft operations.
•• There are no existing direct light sources that
are considered likely to obscure vision or cause
confusion and distraction for pilots and air traffic
control vision.
•• A risk assessment of the hazardous land uses in close
proximity to the NRP, found that the BP Fuel Depot
in Kewdale and CBH Metro Grain Centre (Grain Silos)
in Forrestfield, posed a low risk to the operation of
the NRP.
•• The reaction time for air traffic controllers to detect
movement on the new runway 03R threshold
exceeds the upper limit set by the Manual of
Standards Part 172. A safety case may be required.
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26.3 Policy Context and Legislative
Framework
The safety of aircraft and airspace operations is
controlled through a large suite of Commonwealth
legislation.
The regulatory controls affecting airports and aircraft
operations include:
•• Air Navigation Act 1920,
•• Air Navigation Regulations 1947,
•• Airports (Building Control) Regulations 1996,
•• Airports (Control of On-Airport Activities) Regulations
1997,
•• Airports (Environment Protection) Regulations 1997,
•• Airports (Protection of Airspace) Regulations 1996,
•• Airports Act 1996,
•• Airports Regulations 1997,
•• Airspace Act 2007,
•• Aviation Transport Security Act 2004,
•• Aviation Transport Security Regulations 2005,
•• Civil Aviation Act 1988,
•• Civil Aviation Regulations 1988,
•• Civil Aviation Safety Regulations 1998,
•• Manual of Standards Part 139 – Aerodromes, and
•• Manual of Standards Part 172 – Air Traffic Services.

26.4 National Airports Safeguarding
Framework – Control of Development in
the Vicinity of Airports
The Commonwealth Government recognises that the
current and future viability of aviation operations at
Australian airports can be impacted by inappropriate
developments in areas beyond the airport boundary.
The National Airports Safeguarding Advisory Group
(NASAG), comprising high-level Commonwealth, State
and Territory transport and planning officials, prepared
and released the National Airports Safeguarding
Framework (NASF) in July 2012.
The NASF aims to safeguard airports and the
communities in their vicinity, and to develop, with State,
Territory and Local governments, a national land-use
planning regime.
Currently, the NASF is comprised of seven guidance
documents:
•• Guideline A: Measures for Managing Impacts of
Aircraft Noise,
•• Guideline B: Managing the Risk of Building Generated
Windshear and Turbulence at Airports,
•• Guideline C: Managing the Risk of Wildlife Strikes in the
Vicinity of Airports,
•• Guideline D: Managing the Risk of Wind Turbine Farms
as Physical Obstacles to Air Navigation,
•• Guideline E: Managing the Risk of Distractions to Pilots
from Lighting in the Vicinity of Airports,
•• Guideline F: Managing the Risk of Intrusions into the
Protected Airspace of Airports, and
•• Guideline G: Protecting Aviation Facilities —
Communications, Navigation and Surveillance (CNS).
The NASAG is also preparing a guideline that will
consider public safety zones (PSZ) and has recently
released draft guidelines covering strategically important
helicopter landing sites in addition to updating Guideline
B: Managing the Risk of Building Generated Windshear
and Turbulence at Airports.
Perth Airport believes that the NASF considers a
comprehensive range of important safety matters and
supports the framework.
As a critical future element of public infrastructure to
Western Australia, Perth Airport, including the new
runway must be safeguarded against inappropriate
land development. Where appropriate, the guidelines
mentioned above have been considered in this section.
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26.5 Airspace Protection
Protection of airspace required for
Perth Airport’s current and future
needs is essential to provide a safe,
predictable environment for the
arrivals and departures of aircraft
using Perth Airport in all weather
conditions.
The Airports (Protection of
Airspace) Regulations 1996
(APARs) prescribe airspace around
the airports for protection from
activities that could pose a hazard to
air navigation. These are referred to
as controlled activities, and include,
but are not limited to:
•• construction or erection of any
building or other structure that
may intrude into prescribed
airspace, including construction
cranes,
•• an activity that results in artificial
or reflected light that exceeds
acceptable light intensities or is
capable of blinding or confusing
pilots, and
•• an activity that results in air
turbulence, and an activity that
results in the emission of smoke,
dust, or other particulate matter.
Prescribed airspace comprises the
airspace above the lower of two
sets of defined invisible surfaces
above the ground known as the
Obstacle Limitation Surfaces (OLS)
and Procedures for Air Navigation
Services - Aircraft Operations
(PANS-OPS) surfaces.
OLS defines the airspace that should
ideally be kept free of obstacles.
These surfaces only relate to visual
operations or the visual stages of a
flight operating under instrument
flight navigation. The purpose of
the OLS is not to restrict or prohibit
all obstacles but to ensure that
existing or potential obstacles are
examined for their impact on aircraft
operations and that their presence is
properly taken into account.
PANS-OPS surfaces define
the airspace related to aircraft
operations that are reliant on
instrument navigation. PANS-OPS
surfaces are not to be permanently
infringed in any circumstance.
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The APARs require that details
of proposed controlled activities
are provided to Perth Airport to
be assessed against the OLS and
PANS-OPS.
For proposals on the estate,
controlled activities are identified
and addressed through Perth
Airport’s development approvals
and consent processes.
For proposals off the airport estate,
local governments should refer
applications for developments or
structures that may constitute a
controlled activity to Perth Airport
for assessment.
Buildings and structures comprise
the majority of potential controlled
activity, as well as erection and
operation of construction cranes,
that need assessment. Perth
Airport has prepared Structure
Height Control Contour plans that
indicate the height at which a
building or structure triggers the
need for a referral to Perth Airport
for assessment. There are areas
identified immediately adjacent
to the airport, and particularly in
the final approach and take-off
areas, where the airport requires all
development and structures to be
referred for assessment.
Any controlled activity that is found
to infringe the prescribed airspace is
referred to Airservices and the Civil
Aviation Safety Authority (CASA)
for review before being submitted
to the Department of Infrastructure,
Regional Development and Cities for
approval.
Conditions may be imposed on an
approval which will be monitored
by Perth Airport, with any breach
reported, and rectification required.
Developments and structures of
a short-term basis (up to three
months), typically cranes, may be
approved by Perth Airport following
consultation with Airservices and
CASA.
Perth Airport will not approve any
proposal where the activity will
affect the safety and efficiency of
aircraft operations at Perth Airport.
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Perth Airport will follow the
Processing Applications under the
Airports (Protection of Airspace)
Regulations 1996 Guidelines
for Operations of Federal
Airports published by the then
Commonwealth Department of
Infrastructure and Transport.
Perth Airport assesses proposed
short-term controlled activities
against the OLS and PANS-OPS to
ensure day to day operations are
not impacted by an infringement.
Perth Airport also uses the OLS and
PANS-OPS to safeguard the new
runway, and its associated airspace,
against any proposed long-term
or permanent development which
could also cause an infringement.
In 2001, Perth Airport declared
the prescribed airspace including
the new runway at 2,700 metres
long. Following the approval of the
Master Plan 2014 Minor Variation,
which altered the runway length
from 2,700 to 3,000 metres, Perth
Airport has commenced the process
of updating the prescribed airspace
and declaration in accordance with
Part 2 of the APARs. Perth Airport
will ensure notice is issued as per the
APARs and new prescribed airspace
charts are published.
The long-term OLS for Perth Airport
is shown in Figure 26-1. The longterm critical PANS-OPS surface for
Perth Airport is shown in Figure
26-2. Both Figures 26-1 and 26-2
consider the NRP, and have done so
for some time.
Perth Airport completed an
assessment to determine if there
are any new obstacles within the
new runway’s OLS and PANSOPS, considering the 3,000 metre
length. No infringements, other
than those already identified and
lit accordingly for current day
operations, were found.
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Figure 26‑1 Perth Airport’s long-term Obstacle Limitation Surfaces
Source: Perth Airport Masterplan 2014
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Figure 26‑2 Perth Airport’s long-term Procedures
for Air Navigation Services – Aircraft Operations
Source: Perth Airport Masterplan 2014
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26.6 Communications,
Navigation and
Surveillance Systems
There are a number of
communication, navigation and
surveillance systems required for
the NRP that are critical to the safe
and efficient operation of aircraft.
Airservices typically installs and
maintains these systems at Perth
Airport. Such systems required
for the NRP, or are currently in
operation at Perth Airport, include:
•• Instrument Landing System (ILS)
(localiser/ glideslope),
•• VHF Omnidirectional Range (VOR)
/ Distance Measuring Equipment
(DME),
•• microwave link path, and
•• terminal area radar.
Objects such as aircraft, buildings,
vehicles and other facilities emitting
electromagnetic energy can
interfere with these systems.
Development and construction
proposals on the airport estate,
or referred to Perth Airport by
surrounding Local governments,
are assessed in consultation
with Airservices to ensure the
performance of such facilities
remains acceptable and that
current and future anticipated
systems are suitably protected
in accordance with Civil Aviation
Safety Regulations 1988 (CASR)
Part 139 and CASR Part 171.
This involves the protection of
land for equipment installations
(including protection for required
services such as a fibre optic
communication systems) and any
potential airspace required for its
operation.
The NRP may include the installation
of new communication, navigation
and surveillance infrastructure such
as an ILS, for each runway end,
and additional Advanced Surface
Movement Guidance and Control
System surveillance equipment.
Perth Airport will continue to work
with Airservices to identify appropriate
sites for the new infrastructure and
ensure these are suitably protected
now and into the future.

26.7 Aircraft Crash
Perth Airport has never had a fatal
aircraft crash involving Regular
Public Transport (RPT), charter or
general aviation aircraft operating
passenger carrying services. There
has also never been a fatality
involving high capacity commercial
aircraft types, similar to those that
operate at Perth Airport, in Australia.
According to the aircraft
manufacturing company Boeing,
commercial aircraft accidents
involving fatalities are an infrequent
occurrence within Australia and
across the globe, with the rate
at which fatal accidents happen
steadily declining for the past
40 years. The Boeing Company
produces a statistical summary of
commercial jet airplane accidents
every year which shows a decline in
fatal aircraft accidents. Figure 26‑3
provides a summary of commercial
jet aircraft operations specific to the
United States, Canada and the rest
of the world combined between
1959 and 2016 and indicates that
over the 57 years of investigation,
the annual fatal accident rate has
reduced from 40 (1959) to 0.25
(2016) per million departures.
Figure 26‑4 shows the percentage
of fatal accidents by stage of flight.
Approximately 30 per cent of fatal
accidents occur at take-off or landing
with another 30 per cent occurring
during initial climb or final approach.
International Civil Aviation
Organization (ICAO) studies and
design manuals suggest that most
aircraft crashes occur within 1,000
metres of landing and 500 meters
of take-off. Safety areas, located
off the ends of the runways (on
and off airport), have been used
overseas for several years to
minimise the risk of damage by an
aircraft during landing or take-off.
Although the NASAG is drafting a
guideline relating to Public Safety
Zones (PSZs), there is currently no
legislation or guidelines that exist
at a State or Commonwealth level
governing permissible land use
with respect to aircraft crash risk.

Off-airport, land use zoning falls
within the jurisdiction of the State
Government. On-airport, issues
related to crash risk are considered
by Perth Airport in the approval
process when assessing a proposed
development.
Public Safety Zones are areas of
land at the ends of the runways,
identified by quantifiable risk
contours, within which development
is restricted in order to control the
number of people on the ground at
risk of death or injury in the event
of an aircraft accident on takeoff or landing. PSZ risk contours
are developed based on runway
use statistics correlated against
international crash data, and provide
an objective basis for precautionary
planning decisions in those areas of
highest risk.
Until relevant legislation or guidelines
exist, Perth Airport has adopted the
United Kingdom approach to PSZs
to assist with assessing appropriate
developments. While there are
other approaches to developing
PSZs, including guidelines from
the United States Federal Aviation
Administration and the Queensland
State Planning Policy, the UK
model was considered the most
conservative.
Under the UK methodology, the
PSZ is generally broken into two
areas representing the following
probabilities of being killed or
injured per year from an aircraft
accident: 1-in-10,000 and 1-in100,000. Although the boundary
of a PSZ generally corresponds
with the 1-in-100,000 contours,
the predicted level of risk within
this zone may be higher. The UK
considers the maximum tolerable
level of individual third-party risk of
being killed as a result of an aircraft
accident as 1-in-10,000 per year. Any
occupied residential properties or
commercial and industrial properties
occupied as normal all-day
workplaces, within the 1-in-10,000
are not recommended.
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In the remaining PSZ area
between the 1-in-10,000 and 1-in100,000 individual risk contours,
developments which involve a low
density of people living, working
or congregating is considered
acceptable. For example, this may
include car parking, open storage
or certain types of warehouse
development. According to the UK
PSZ planning policy, new residential
buildings should not be permitted
within this zone of the PSZ, however
existing developments may remain.

As Figure 26‑5 shows, the 1-in10,000 contours for the NRP are
retained within the airport boundary
and therefore developments within
this area can be controlled by
Perth Airport. The 1-in-100,000 risk
contours extend out of the airport
boundary to the north and south,
however current land uses within
these areas align with the UK PSZ
planning policy.
An assessment of the Air BP fuel
depot outside of the estate was
completed, including its proposed
future expansion plans. The current
fuel depot is outside of the 1-in10,000 contour but partially within
the 1-in-100,000 contour. The
assessment concluded, based on
the UK methodology, that as the
depot was an existing development,
the majority of which was light
industrial, it may be retained and
apportioned it a low level of risk.
The proposed extension, which adds

Annual fatal accident rate
(per million departures)

Perth Airport has developed PSZ
contours that reflect the ultimate
development and demand of the
airport at 475,000 movements per
year of which the 1-in-10,000 and
1-in-100,000 zones are shown in
Figure 26-5.

1.5

three new fuel tanks, is outside of
the 1-in-100,00 contour and as it is
not expected to require an increase
in the number of persons working
at the depot it was not considered
an incompatible use, although
Perth Airport did object to the
development as part of the Local
Government approval process.
Following the release of the
anticipated NASF Guideline
regarding PSZs, Perth Airport
will update the PSZ contours
and work with the State and
Local governments to ensure
it is considered in planning, if
protection areas extend beyond
the boundaries of the estate.
While the likelihood of an aircraft
crash incident will potentially
rise with an increase in aircraft
operations, overall, the risk of an
aircraft crash incident posed by the
development of the new runway is
as low as reasonably practicable.
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Figure 26‑3 Fatal accident rate between 1959 and 2016
Source: Boeing Company 2017
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26.8 Bird and Animal Strike
Wildlife around aerodromes can
present serious hazards to aircraft
operations. The most obvious of
these is the presence of birds, but
other animals can also present a
hazard. This section outlines Perth
Airport’s approach to identifying
and managing the risk birds and
animals pose to aircraft. This review
has concentrated on bird activity at
Perth Airport as, in terms of wildlife,
it represents the greatest risk to
aircraft using the new runway.
Although bird strikes have a very
low probability of causing aircraft
accidents, Perth Airport and the
aviation industry take this risk very
seriously. All strikes are reported
to the Australian Transport Safety
Bureau (ATSB).
Due to mitigation undertaken,
through removal of habitat and
management plans that are in place,
the most probable consequence of
an aircraft striking a bird or other
wildlife includes damage to aircraft
and inconvenience to the travelling
public.
The likelihood of aircraft damage
incidents resulting from bird strike is
affected by:
•• time of day and year,
•• bird species types, sizes and their
behaviours,
•• the phase of aircraft operation at
the airport,
•• presence of habitats and
attractants, and
•• monitoring and control measures.

ATSB reporting shows the majority
of strikes in Australia occur between
7.30 am and 10.30 am, with a
smaller peak between 6.00 pm and
8.00 pm. For Perth Airport, data
indicates there is a higher likelihood
of a bird strike in the morning
between 6.00 am and 8.00 am and a
smaller peak between 6.00 pm and
9.00 pm as shown in Figure 26‑6.
This is generally in line with ATSB
nationwide reporting and reflects
two distinct peaks over a day.
The periods of increased bird strike
activity at Perth Airport coincide
with the morning departure peak
and evening arrivals peak.
In addition to daily variation, data
shows that the likelihood of a bird
strike can vary over the year. Analysis
of bird strike incident data compiled
by the ATSB indicates that there
are higher bird strike rates at Perth
Airport in January, September, and
December, as shown in Figure 26‑7.
The ATSB statistics indicate that
bird strikes have a higher likelihood
of occurring within, or in close
proximity to an airport, with the
majority of strikes occurring during
approach, landing, take-off and initial
climb (when the aircraft is at lower
heights). ATSB data for the period
2006 to 2015 shows bird strikes
reported during landing were most
common for all fixed-wing aircraft
(39 per cent), followed by take-off
(33 per cent), approach (19 per cent)
and initial climb (six per cent).

Species

In the six-year period May 2011 to
August 2017, there were 536 wildlife
incidents recorded by Perth Airport.
Of these, 205 were confirmed bird
strikes which means that evidence
was found of the strike, other
reported incidents may be near
misses where a pilot has seen a
bird fly towards an aircraft but on
inspection no evidence was found
of an actual strike. The birds which
cause the most bird strike incidents
at Perth Airport are kestrels
(16.1 per cent) and duck species
(17.1 per cent). For approximately
15 per cent of confirmed bird strike
incidents, the species of bird could
not be identified. This is likely to
occur when a bird strike has been
witnessed, however, evidence has
been removed (either in-flight or
during cleaning), minor damage
to an aircraft is observed but no
evidence of wildlife is found, DNA
testing is inconclusive, or if only
part of a bird carcass has been
found. There has been a rise in
black cockatoo strikes in recent
years (5.4 per cent). Perth Airport
recorded its first strike of a black
cockatoo in 2014 and then another
10 strikes have occurred. This
number may also be higher than
indicated, as it can be difficult to
identify the number of birds involved
in a strike.

Incidents

Percentage of Total

Nankeen Kestrel

33

16.1

Unknown

31

15.1

Australian Wood duck

24

11.7

Galah

15

7.3

Welcome Swallow

14

6.8

Pacific Black Duck

11

5.4

Black Cockatoo

11

5.4

Owl

10

4.9

Other (various species)

56

27.3

205

100

Total

Table 26‑1 Bird strike incidents by significant species – May 2011 to August 2017
Source: Perth Airport
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26.8.1 Habitat and
Attractants
Birds are attracted to airports for
numerous reasons. The large, open
grassed areas found on an airport
provide perfect feeding, resting and
nesting areas. Short grass provides
protection against predators such
as snakes, cats and foxes. However,
short grass also attracts predatory
birds like raptors (kestrels are a
common species at Perth Airport)
in search of rodents and other food
sources. Water, lying in wetlands or
drainage channels and basins on the
airport, attracts waterfowl such as
ibis and ducks. Large open hangars
and other flat roofed buildings
typically associated with airports
can also provide excellent nesting
areas.
A number of habitat areas and
attractants for birds and other fauna
have been identified in the airport
vicinity which are listed in Table
26‑3. Some are within the estate,
while others are up to 16 kilometres
from the airport.
The key bird and fauna habitats
or attractants that are also likely
to affect operations from the new
runway include:
•• Munday Swamp, and
•• CBH Metro Grain Centre.
Munday Swamp is located
approximately 775 metres to the
north of the new runway and aircraft
will overfly the swamp on departure
from runway 03R or arriving on
runway 21L. Munday Swamp is an
identified habitat for wetland birds
such as ducks (a species with a high
likelihood of a bird strike incident).
Additionally, ibis are known to
use Munday Swamp as a nesting
ground, with active management
of the population undertaken since
2014. Although Ibis are known to
nest in Munday Swamp they do not
currently account for significant
incidents of bird strikes at Perth
Airport.
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CBH Metro Grain Centre is located
on Abernethy Road, in Forrestfield;
approximately 400 metres from the
estate boundary and 700 metres
from the new runway. Grains that
have fallen loose during loading,
unloading, and transport at CBH are
an attractant for ducks that visit the
site primarily during night hours.
Surveys have shown that some
ducks fly to CBH from the northwest, overflying across the estate.
Additionally, development of the
NRP will require the construction of
new drainage channels and basins
in the areas adjacent to the runway.
The short grass in the airside areas
and standing water in the drainage
system will act as an attractant for
birds and potentially other fauna
similar to existing areas of the airfield.

26.8.2 Bird and Animal
Hazard Management
Under Manual of Standards (MOS)
Part 139, Perth Airport is required
to control the risk of wildlife striking
operating aircraft. Perth Airport has
a comprehensive Wildlife Hazard
Management Plan that incorporates
monitoring, assessment, reporting,
and control methods for bird and
animal hazards. CASA regulates and
conducts surveillance and ensures
that the risk of wildlife striking
aircraft at Perth Airport is being
adequately managed.
To minimise the likelihood of a bird
strike, Perth Airport implements
an number bird control techniques
such as:
•• monitoring of bird activity by
Airport Operations Officers,
particularly during the three hours
after sunrise which has been
identified as the time with the
highest bird activity,
•• reducing the amount of water
lying on the airport grounds to
avoid attracting ducks etc.,
•• maintaining the grass at a length
which deters birds,
•• actively removing vegetation
around the estate,
•• minimising available food, and
•• bird harassment using vehicle
lights, horns and cracker shots.
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Perth Airport also manages
vegetation and open waterways
across the estate to minimise the
attraction of bird species that may
pose a risk to aircraft safety. This
includes maintaining low grass
heights around the airfield and
airside areas for deterrence, and the
netting of somedrainage channels or
basins where there is standing water.
Regular checks are carried out by
the Airport Operations Officers
to ensure that any carrion or litter
airside is removed. Landscaping
around the airport is continually
under review to ensure that there
is no unnecessary congregation of
birds or other fauna. Actions include:
•• monitoring the activity of birds
and other fauna in the existing
landscaped areas and if necessary
making modifications to reduce the
attractiveness of these areas, and
•• designing landscaping and
selecting species to avoid
attraction of birds and other fauna.
Perth Airport maintains contact
with the State and Local planning
authorities about the possibility of
conflicting land uses or changing
waste disposal strategies such as
landfills (for ibis & pelican feeding
potential). Perth Airport also
monitors any movements from offsite sources of attraction such as
landfills that may cause birds to pass
or roost in the vicinity of the airport
(e.g. ibis).

26 Hazards and Risks to Airport Operations

Location

Habitat or Attractant

Comments

Attractant – water

Bird species, particularly ducks, moving between water
bodies, nesting locations or other food sources may
fly through arrival and departure flight paths. Ducks
and other wetland species have a tendency to flock,
particularly if startled.

Within the estate
Open water ways within the
estate (various locations)

Munday Swamp (northern end Habitat for wetland birds
of the new runway)
(e.g. ducks) and Quenda
Remnant native vegetation

Habitat for a range of bird
species and Quenda.

Grassed areas around runways Hunting grounds for raptors
(e.g. Nankeen Kestrel)

Fauna moving between these areas will cross the new
runway and arrival and departure flight paths.
Grassed areas represent good hunting grounds for raptor
species. While in the air above these areas, raptors may be
directly within the arrival and departure paths of aircraft.

Within 16 kilometres of the Airport
Drainage basins along
Abernathy Road (various
locations)

Attractant – water source

Bird species, particularly ducks, moving between water
bodies may fly through arrival and departure flight paths.
Ducks and other wetland species using drainage basins
below or adjacent to flight paths have a tendency to flock,
particularly if startled.

Co-Operative Bulk Handling
Food source (spilled grain)
(CBH) Metro Grain Centre
and Quaker Oats Distribution
Centre (less than one kilometre
south east of the new runway)

Facilities operators currently implement strategies to
deter bird activity as part of grain contamination and
disease control requirements.

Swan Canning Riverpark (8.5
kilometres to the south),

Movement of bird species between the Riverpark and
habitats within and around Perth Airport (such as
wetlands and drainage basins) may result in birds flying
though aircraft arrival and departure flight paths.

Habitat for numerous bird
species

Tomato Lake Reserve
Habitat for numerous bird
(Kewdale) and various
species
drainage basin (3.3 kilometres
to the south west)

Movement of bird species between the Tomato Lake
Reserve/drainage basins, and habitats within/around
Perth Airport may result in birds flying though aircraft
arrival/departure flight paths.

Known black cockatoo night
Black Cockatoo habitat
roosts at Lathlain Park, Raphael
Park and Curtin University (4.5
and six kilometres to the south
west)

Black cockatoos travelling between night roosts and
foraging habitat may fly across the new runway and
arrivals and departure flight paths.

Remnant native vegetation
along Darling Range (five
kilometres to the east)

Habitat for raptors, black
cockatoos and other
terrestrial bird species

Movement of bird species between the Darling Range and
remnant native vegetation within/around Perth Airport
may result in birds flying though aircraft arrival/departure
flight paths.

Red Hill Waste Management
Facility (16 kilometres to the
northeast)

Food source for pelicans
and ibis

Recently has been identified by Perth Airport as a source
of pelican activity at the airport.

Table 26‑3 Fauna habitats and attractants within 16 kilometres of Perth Airport
Source: Jacobs
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Safe airfield operations are
paramount to ensure the travelling
public are not put at risk and Perth
Airport recognises that allowing
bird habitats adjacent to airfield
infrastructure is undesirable.
To minimise this risk and in
accordance with our environmental
commitments, Perth Airport will
seek to identify suitable offsite
offsets for habitats which need to be
removed for safety reasons.
Aviation safety regulations do not
address the risk of bird strikes that
occur outside the estate in the same
way as they address on-airport
risks. The NASF includes guidelines
for managing the risk of wildlife
strikes in the vicinity of airports,
produced to inform State and Local
governments. Perth Airport works
with these planning authorities to
monitor off airport activities that
may have an impact on the risk of
birds striking an aircraft.
The NRP will result in an increased
grass area and drainage channels
with similar bird hazards to the
existing area. This will not necessarily
increase the bird strike rate, which is
defined as the number of strikes per
10,000 movements, because control
techniques similar to those currently
in place will also be applied.

Building Name

As part of the wider Wildlife Hazard
Management Plan, Perth Airport
has developed an Ibis Management
Strategy with active management
measures employed in Munday
Swamp annually since 2014. Active
management of Ibis in Munday
Swamp has included:
•• surveying,
•• removal of nests and eggs (when
no chicks are present),
•• adult harassment, and
•• adult ethical cull, to sustainable
numbers, permitted by the State
Department of Biodiversity,
Conservation and Attractions
(considered a last resort and used
only when required).

Overall, provided the ongoing
application of the management of
bird hazards on and around Perth
Airport continues, the risk of aircraft
crash incidents as a result of bird
strikes with the NRP operation
should be considered as low as
reasonably practicable and thus
broadly acceptable.

Perth Airport will continue
active management of birds,
including Ibis, within Munday
Swamp to reduce risk.
Perth Airport has been conducting
audits of CBH Metro Grain Centre
for the past ten years, and has been
working with the facility to ensure
they minimise the attraction of
birds, especially ducks, to mitigate
potential strike risk. Perth Airport
will continue to work with CBH to
minimise the site’s attractiveness
to birds and develop a Duck
Management Strategy.

Height of 1:35 surface at
On/Off the
Height nearest edge to runway
Airport Estate (metres)
centreline (metres) Action

Woolworths Regional
Distribution Centre

On-estate

17.4

10

Further assessment currently underway,
detailed below.

Patricks Autocare
Processing Facility

On-estate

10.25

4

Within the NRP area, to be removed for new
runway.

CBH Forrestfield

Off-estate

20-30*

22

Preliminary detailed assessment underway
to determine what further action is required.
Physical modelling in wind tunnel is being
considered and will be conducted if
recommended.

Warehouse 995-1021
Abernethy Rd

Off-estate

9-12

8.5-11

All three buildings have been surveyed for
precise height and location data so models
can be prepared for physical modelling in wind
tunnel.

Table 26-4 Buildings within the 1:35 surface for the new runway
Source: Jacobs; Perth Airport
*CBH Forrestfield is a grain silo facility that consists of large cylindrical silos with overhanging feeder belts. Its shape is more complex than a
standard polygonal warehouse.
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26.9 Windshear and
Turbulence
The risk of windshear (a change
of wind speed or direction over
a relative short distance) created
from a large building or terrain in
the vicinity of a runway is a critical
consideration for safe airport
operations. Windshear poses the
greatest risk on approach, landing
and take-off when an aircraft’s
speed is low and the pilot’s ability to
respond is more limited.

26.9.1 Buildings
Building generated windshear
becomes critical to safety when
a significant obstacle, such as a
building, is located in the path of a
cross-wind to an operational runway.
In such circumstances, wind flow
will be diverted around and over
the building, causing the cross-wind
speed to vary along the runway. In
accordance with NASF guidelines,
Perth Airport considers the risk of
building generated windshear, and
turbulence for buildings located:
•• 1,200 metres or closer
perpendicular to the runway
centreline,
•• 900 metres or closer in front of
runway threshold, or
•• 500 metres or closer from the
runway threshold along the runway.
Guidelines for considering the risk
from building induced turbulence
or wind shear is provided in NASF
Guideline B - Managing the Risk
of Building Generated Windshear
and Turbulence. Guideline B was
reviewed in 2016 and updated
to provide greater clarification
and reflect the latest research
and methodology for assessing
buildings. A draft of the revised
Guideline B has only recently been
published, therefore Perth Airport
has assessed the potential impact
that existing buildings could have
on aircraft operations from the new
runway using the current Guideline
B methodology. Perth Airport
is currently undertaking further
assessments in line with the revised
guidelines.

Guideline B does not attempt to
regulate the assessment process
or mitigation of risks but rather
provide a framework for preliminary
assessment of individual risks so
that they can be either discounted
or made the subject of more
detailed analysis.
Guideline B outlines a staged
process for the assessment of
buildings and obstacles near airports
with regards to building generated
windshear and turbulence. Firstly,
Guideline B defines an area based
on distances from the extended
runway centreline and runway ends
within which buildings and other
obstacles are considered to pose a
safety risk in terms of windshear and
turbulence. This area is referred to as
the ‘zone of influence’.
The second stage of assessment is
to test the 1:35 rule against single
buildings or obstacles within the
‘zone of influence’. The 1:35 rule
proposes that buildings with a
perpendicular distance to a runway
centreline that is less than 35
times the height of the building
should be further assessed and
that aerodynamic modelling may
be required. The rule is noted as
being very conservative and any
building that passes the 1:35 rule test
is considered not to create unsafe
wind effects.

impact on aircraft operations from
the new runway (03R/21L). This
is as a result of the WRDC being
located within the ‘zone of influence’
for aircraft that would be arriving
on runway 03R only. To produce
turbulence or wind shear affects
for aircraft landing on runway 03R,
winds would need to be strong and
from the south west quadrant. This
scenario would result in a strong tail
wind for aircraft landing on runway
03R. Aircraft are generally required
to take-off and land into the wind
and therefore when winds are from
the south west quadrant aircraft
would be landing on the new runway
from the opposite end of the WRDC
(runway 21L).
Nevertheless, Perth Airport has
commissioned a wind engineer to
conduct quantitative modelling
of the WRDC and other identified
infringements and investigate
mitigation options, if necessary.
While there are currently no
significant building generated
windshear impacts identified,
it is important to safeguard
the new runway from any
future developments. Perth
Airport will continue to assess
developments in the vicinity of
the new runway in accordance
with the NASF Guideline B.

The potential risk of building induced
wind shear and/or turbulence posed
by existing buildings to aircraft
operations on the new runway
03R/21L has been assessed.
The assessment, detailed in
Table 26‑4, found that only the
Woolworths Regional Distribution
Centre (WRDC), adjacent to Horrie
Miller Drive, and a handful of
buildings external to the estate were
within the defined zone of influence.
Buildings in High Wycombe and
Kewdale which fall within the ‘zone
of influence’ are shielded from the
runway centrelines by surrounding
topography. Further assessment
found that it is not expected that
the WRDC would have any material
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Figure 26‑8 Aerial view showing the new runway and topography along an east-west section
Source: Google Earth, 2016

9.00 am Observations

No wind 4%
of the time
3.00 pm Observations
>= 40

No wind 4%
of the time

20

%

No wind 13%
of the time

>= 30 and < 40

%

>= 40

>= 20 and < 30

20

%

20

%

10

%

30

%

30

%
10

>= 30 and < 40

10
%

%
10

>= 20 and < 30
>=

10 and < 20

km/h

>= 10 and < 20

km/h

20

%

30

0

9.00 am Observations

%

%

13%
me

3.00 pm Observations

>= 0 and < 10

CALM

CALM

NW
NW
W

Figure 26‑9 Wind rose for Perth Airport
Source: Bureau of Meteorology

256

New Runway Project | Preliminary Draft Major Development Plan May 2018

N

NE

W

S

N

NE
E

CALM
E

CALM
SW

>= 0 and < 10

SE

SW

S

SE

26 Hazards and Risks to Airport Operations

26.9.2 Terrain

model wind speeds and turbulence
properties.

Perth Airport is located on the
Swan Coastal Plain approximately
eight kilometres west of the Darling
Ranges. In the vicinity of Perth
Airport, the range rises to heights of
approximately 950 feet, as shown
in Figure 26‑8. Due to its height and
proximity to the estate, the Darling
Scarp would pose the greatest risk
of terrain induced wind shear and
turbulence to aircraft operations on
the new runway.

The effect of the topography was
assessed by comparing the profiles
of wind speed and turbulence
intensity for Perth Airport, including
surrounding buildings and surface
roughness, for two scenarios.
The first being with an assumed
flat terrain and the second with
an upstream hill. A single ridge
representative of the western part
of Kalamunda National Park was
considered the most conservative
representation for the upstream hill
at the airport for a desktop study.

To be affected, winds would need
to be coming from the east over
the Darling Range, before reaching
Perth Airport. Winds from the
east quadrant are the prevailing
winds for the majority of morning
observations at Perth Airport, refer
to Figure 26‑9.

The wind speed profiles and
turbulence intensity resulting
from the assessment of standard
atmospheric boundary layer flows
show no significant difference in
the wind characteristics resulting
from the presence of the hills
five kilometres east of the estate,
refer to Figure 26‑10. This indicates
that the local topography appears to
have a negligible impact on the wind
conditions for arriving aircraft.

An assessment of the potential risk,
with regards to turbulence and wind
shear, that terrain in the vicinity of
Perth Airport could pose to aircraft
operations from the new runway
(03R/21L) was undertaken using
the Engineering Sciences Data
Unit 01008 computer program to

Height above ground (metres)

250

250

Flat topography

250

Flat topography

Hill, 8 kilometres east

While the modelling shows there is
negligible impact due to topography,
it is generally acknowledged that
there is turbulence experienced
below 3,000 feet at Perth Airport
during the summer months when
there is a strong easterly wind
gradient. This is notified to pilots
via an entry in the aeronautical
information publication En-Route
Supplement Australia (ERSA)
which contains information for
pilots operating at the airport. By
showing negligible impact, the
study confirms that the turbulence
experienced on the new runway
will be no more severe than that
currently encountered at Perth
Airport on the existing runways.
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26.10 Exhaust Plumes

26.11 Glare

Exhaust plumes of significant vertical velocity (plume
rise) can emanate from ground activities such as vents
and stacks, and can interfere with aircraft operations in
various stages of flight.

Glare from ground lights or large reflective surfaces
near the runway have the potential to obscure vision
or cause confusion and distraction for pilots and air
traffic controllers. MOS Part 139 specifies ground
lighting intensities (measured at three degrees above
the horizontal) within four light zones shown in Table
26‑4. The light control zones applied to Perth Airport are
shown in Figure 26‑11. The zone closest to the runway
has the most onerous requirements.

MOS Part 139 provides that CASA may determine that an
exhaust plume, having a velocity in excess of 4.3 metres
per second, is or will be a hazard to aircraft operations
because of the velocity or location of the efflux.
Information regarding the velocity, temperature,
composition of the effluence and any particulate matter
must be provided in any application for development
on the estate where an exhaust plume is present.
After internal review the exhaust plume information
is provided to CASA for assessment if required. An
example of this process, applicable to Perth Airport, was
the construction of the BGC Brickworks on the estate
which includes a chimney stack. This development, to
the north-east of the airport, was assessed by CASA
which determined the specified plume was within
acceptable limits and did not pose a risk to airport
operations. As part of the approval, conditions were
placed on the development to ensure monitoring was
regularly undertaken confirming compliance with the
specification.
Perth Airport works with local planning authorities
to ensure they are informed of the risk from exhaust
plumes and encourages the submission to Perth Airport
for assessment of information concerning off-airport
developments that include exhaust plume(s).

While there are light sources (street and building lights)
present to the east of the new runway and within 300
metres from the centreline (Zone A), there are no direct
light sources that protrude above the horizontal. The
light sources are therefore not considered to be a hazard
to aircraft operations. The light sources present within
Zone A are also on the estate and come under the
control of Perth Airport, should a hazard be identified
during flight testing for the new runway, Perth Airport
has the ability to remediate the source prior to aircraft
operations commencing.
Other light sources contained within Zones B – D, which
include various types of lighting, are similar to those
encountered on the current runways. While there are
potential sources of glare, the risk to aircraft operations,
on the new runway is considered low.

There are no other existing sources of plumes that would
pose an unacceptable risk to aircraft operations from the
new runway (03R/21L).

Maximum light source intensity
measured at three degrees above
the horizontal (candela)

Distance from
Runway Centreline
(metres)

Distance from
Runway Threshold
(meters)

A

0

300

1,000

B

50

450

2,000

C

150

600

3,000

D

450

750

4,500

Zone

Table 26‑4 Manual of Standards Part 139 Ground Lighting Levels
Source: Civil Aviation Safety Authority
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26.12 Hazardous Land Use Surrounding the Airport
Hazardous land uses are provided for in industrial zones and allow
the presence of facilities related to hazardous industry. State
Planning Policy 4.1 State Industrial Buffer (SPP 4.1) defines hazardous
industry as ’an industry which, when in operation and when all
measures proposed to minimise its impact on the locality have been
employed (including measures to isolate the industry from existing
or likely future development on other land in the locality), would
pose a significant risk in relation to the locality, to human health, life
or property, or to the biophysical environment. Examples of such
industry include oil refineries and chemical plants’. Hazards present
include those related to individual and societal health, air quality,
noise and odour.
In the event of an incident at a hazardous facility, there is the
potential for surrounding areas to be affected. Consequently,
hazardous land uses should include buffer zones which prescribe
allowable occupancies and activities to minimize risk to site
occupants, adjoining premises and public areas. The SPP 4.1 states
that the extent of the buffer zones should be determined in the
context of an assessment of the type of existing or likely industry to
be located in the zone. Additionally, controls should be included in
the town planning scheme.
Hazardous facilities

Two hazardous facilities were identified in close proximity to the new
runway, they are:
•• BP Fuel Depot, Abernethy Road, Kewdale, and
•• CBH Metro Grain Centre (Grain Silos), Abernethy Road, Forrestfield.

Terminal 1
Terminal 2
Terminal 3

The location of the facilities in relation to the new runway is shown in
Figure 26‑12.

Terminal 4
Airport Boundary

A risk assessment of these facilities found that they posed a low
risk to the operations of Perth Airport and aircraft using the new
runway. The risk assessment specific to the BP Fuel Depot, which
is south of the new runway and slightly west of the extended
centreline, also found there to be a low risk from aircraft operations
to the Depot itself.

Buildings
Munday Swamp
Current Runways
Current Apron & Taxiways
Proposed New Runway
Proposed New Runway Apron & Taxiways
Future Apron & Taxiways (Proposed
Next Stage Terminal Expansion)
Future Terminal (Proposed
Next Stage Terminal Expansion)
Current Airside Fence
Future Airside Fence
High Intensity Approach Lighting
Air Traffic Control Tower
Current Aviation Fire Station
Proposed Aviation Fire Station Option
Public Viewing Area
0

500
METRES
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Figure 26‑12 Hazardous facilities in
close proximity to the new runway
Source: Perth Airport
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26.13 Air Traffic
Management Considerations
Air traffic management is
undertaken at Perth Airport by two
control units, the Air Traffic Control
(ATC) tower and the Terminal
Control Unit (TCU). The ATC tower is
responsible for the control of aircraft
on the ground and on approach to
the airport. The TCU is responsible
for aircraft operating in airspace
around Perth up to 36 nautical miles
from Perth Airport.
The NRP and the procedures adopted
for operating a parallel runway will
change the way operations are
conducted in both the ATC tower
and TCU.

New airport infrastructure, such
as a new runway, are assessed by
Airservices for any impacts on the
provision of Air Traffic Control,
Aviation Rescue and Fire Fighting
(ARFF), communication and
navigations services. These services
are subject to strict regulations.

A technical study commissioned
by Perth Airport determined that a
controller detecting movement from
the new Runway 03 right threshold
would have a reaction time of
5.1 seconds, exceeding the upper
limit of five seconds currently set by
the MOS Part 172.

26.13.1 Tower Line of Sight

Therefore, a safety case with
proposed mitigators may be
required .Any safety case would
need to be submitted to CASA.
As the regulator, CASA will review
the level of risk, along with any
mitigators to reduce the risk, and
will decide whether an exemption
can be granted.

MOS Part 172 requires air traffic
controllers within a control tower
to have the ability to visually detect
movement of a departing aircraft
within a certain timeframe, as
outlined in Figure 26‑13. Although
this relates to a new control tower,
Perth Airport has considered the
requirements with regard to the
construction of the NRP.

3.1.2 Control Towers
	3.1.2.1 Visibility. A control tower first commissioned after 1 July 2000, must enable the
controller to have:
(a) adequate visibility to all the manoeuvring area and airspace which are under the
controllers’ area of responsibility;
(b) a view of all runway ends and taxiways, with suitable depth perception, (refer Advisory
Circular);
(c) maximum visibility of airborne traffic patterns with primary consideration given to the view
from the aerodrome control position(s);
(d) unobstructed lines of sight from the control tower eye level (refer Advisory Circular) to:
		

(i) the manoeuvring area of the aerodrome;

		

(ii) the runway approach lights and/or graded areas at ground level for distance Of
300 M from the threshold along the extended centreline, then upward and outward
within the take-off climb area normally at an angle not less than 2.5 degrees;

		

(iii) the first 150 M of any fire routes service roads adjacent to the areas mentioned in
(a) and (b) above;

		

(iv) sections of aprons used as a taxiway to a line, at ground level, 15 M from the apron
edge, towards the building line;

(e) sufficient visual resolution of all aerodrome movement areas for which he/she has a
responsibility;
(f) ability to detect movement of a departing aircraft as soon as possible after it has
commenced its take-off run; response times must be kept below 4 seconds, although an
upper limit of 5 seconds may be approved in exceptional circumstances.
3.1.2.2 In addition, procedures or facilities are required to ensure:
(a) protection from glare, reflection and noise;
(b) unobstructed view from an existing control tower cab.

Figure 26‑13 Extract from Manual of Standards Part 172 relating to air traffic control line of sight
Source: Civil Aviation Safety Authority

262

New Runway Project | Preliminary Draft Major Development Plan May 2018

26 Hazards and Risks to Airport Operations

The Perth ATC tower was opened in
1987. The MOS Part 172 states that
the five second requirement applies
to a control tower commissioned
after 1 July 2000. There is
uncertainty if the standards apply
to a runway built after 1 July 2000.
Airservices, CASA and Perth Airport
will continue to assess Perth ATC
tower response time requirements
which will dictate if a safety case is
required.

26.13.2 Air Traffic Control
Staffing
Increased air traffic control staffing
levels will be required to facilitate
parallel runway operations. Currently
with a main runway and a cross
runway, aircraft to both runways
need to be sequenced and are
treated as dependent operations.
This means the current runway
infrastructure requires one approach
controller to process arriving aircraft
and one departure controller to
process departing aircraft in the
radar unit.

26.14 Conclusion

26.13.3 Impact of
Construction
All developments, works or buildings
in the vicinity of the airport
generally require an assessment
by Perth Airport prior to approval.
Perth Airport will assess proposed
developments to ensure that no
infrastructure, such as underground
cables, will be damaged and, as
detailed earlier in this section, any
buildings or machinery will not
infringe the protected airspace
limits required to ensure aircraft
flight paths remain unobstructed.
Airservices may be required to
complete an assessment should
Perth Airport determine there is
an infringement to the protected
airspace or if their operations may
be impacted. Airservices will assess
whether any building or equipment
used will infringe the separation
tolerances for any approach or
departure procedure or interfere
with crucial infrastructure such as
infringing the path of a microwave
link that transmits radar data.

Parallel runway operations result
in the aircraft being reasonably
close together laterally when they
are on final leg before landing
and close monitoring by air traffic
control is required to ensure there
is no accidental breach of the
procedures resulting in one aircraft
not remaining on the runway
centreline. As a result of this, a
parallel runway system requires
additional consoles and controllers
to man positions for parallel
runway operations in the TCU.

Additionally, an assessment will
include any impact to Airservices
infrastructure such as navigation
aids and other impacts such as
activities that may cause afternoon
glare in the tower.

In the ATC tower an aerodrome
controller is responsible for
separating traffic on the duty
runway or runways. The current
runway infrastructure has one
aerodrome controller in the ATC
tower. A parallel runway system
would require two aerodrome
controllers, with one responsible
for each runway. The number of
additional staff in both the TCU
and ATC would be subject to
determination by Airservices and
will be dependent on peak periods
for both arrivals and departures and
the mode of operation during off
peak times.

The risk posed to aircraft operations
as a result of constructing the new
runway is as low as reasonably
practicable when taking into
account the assessment processes
undertaken.

Although a number of potential
hazards and risks were identified,
the majority are common to aircraft
operations around the world, and
therefore mitigated, to the highest
level possible, through regulatory
requirements and standards, airport
and aircraft operator’s processes
and procedures.
While the risk of an aircraft crash
incident will always be present
around an airport, the mitigation
measures currently in place, or to be
established when the new runway is
constructed, will ensure the risks are
as low as reasonably possible.
While it is difficult to define a
general risk level for the NRP, based
on the hazards identified and their
individual risk ratings, the overall risk
is considered low and the NRP will
be safe for aircraft operations and
the public.

This rigid approval process will
be required for all phases of
construction of the new runway
infrastructure and will ensure there
is no negative or unexpected impact
to air traffic control procedures and
therefore airline operations.
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