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Appendix A Consistency with the Airports
Act 1996

Table 1: Section 89 triggers for Major Airport Development and how they apply to the Project

Major Airport Development triggers PolAir Project Comment

Major Airport Development triggers

(section 89 of the Airports Act 1996)

(a) constructing a new runway

PolAir Project Comment

Not applicable

(b) extending the length of a runway

Not applicable

(ba) altering a runway (other than in the course of maintenance works) in any
way that significantly changes:

(i) flight paths; or

(i) the patterns or levels of aircraft noise

Not applicable - no alteration of runways are
proposed

(section 89 of the Airports Act 1996)

(k) constructing a new railway or new rail handling facility, where:
(i) the construction significantly increases the capacity of the airport to
handle movements of passengers, freight or aircraft
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

Not applicable

(c) constructing a new building wholly or principally for use as a passenger
terminal, where the building's gross floor space is greater than 500 square
metres

Not applicable — the building will not be used as a
passenger terminal

(I) extending a railway or rail handling facility, where:
(i) the extension significantly increases the capacity of the airport to handle
movements of passengers, freight or aircraft; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

Not applicable

(d) extending a building that is wholly or principally for use as a passenger
terminal, where the extension increases the building's gross floor space by
more than 10%

Not applicable —the building willnot be used as a
passenger terminal

(m) a development of a kind that is likely to have significant environmental or
ecological impact

The Project will not likely have any significant
environmental or ecological impact

(e) constructing a new building, where:

(i) the building is not wholly or principally for use as a passenger terminal; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

Yes - Value of building will exceed $20 million

(n) a development which affects an area identified as environmentally
significant in the environment strategy

The Project will not affect an area which is identified
as environmentally significant

(f) constructing a new taxiway, where:
(i) the construction significantly increases the capacity of the airport to
handle movements of passengers, freight or aircraft; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

New taxiways are proposed, however, the cost of
construction is unlikely to exceed $20 million

(na) a development of a kind that is likely to have a significant impact on the
local or regional community

The Projectis likely to have a positive impact on
the local and regional community, improving the
capability of PolAir

(g) extending a taxiway, where:
(i) the extension significantly increases the capacity of the airport to handle
movements of passengers, freight or aircraft; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

New taxiways are proposed, however, the cost of
construction is unlikely to exceed $20 million

(nb) a development in relation to which the Minister has given an approval under

section 89A

Not applicable

(o) a development of a kind specified in the regulations

Not applicable

(h) constructing a new road or new vehicular access facility, where:
(i) the construction significantly increases the capacity of the airport to
handle movements of passengers, freight or aircraft; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

Project unlikely to result in significant changes to
road network

(j) extending a road or vehicular access facility, where:
(i) the extension significantly increases the capacity of the airport to handle
movements of passengers, freight or aircraft; and
(i) the cost of construction exceeds $20 million or such higher amount as is
prescribed

Project unlikely to result in significant changes to
road network




Appendix A Consistency with the Airports
Act 1996

Table 2: Section 91(1) Contents of jord | tpl . A .
able 2: Section 91(1) Contents of a major development plan Major Development Plan contents PolAir Project Comment

(section 91(1) of the Airports Act 1996)

Major Development Plan contents PolAir Project Comment

(section 91(1) of the Airports Act 1996)

(ga) the likely effect of the proposed developments that are set out in the
major development plan, or the draft of the major development plan, on:

(a) the airport lessee company'’s objectives for the development; and Refer to Chapter 4 Description of the Development (i) traffic flows at the airport and surrounding the airport; and Refer to Section 3.5 Socioeconomic and Chapter 8
(i) employment levels at the airport; and Ground Transport Plan
(b) the airport lessee company's assessment of the extent to which the future  Refer to Chapter 3 Need and Justification (iii) the local and regional economy and community, including an analysis of
needs of civil aviation users of the airport, and other users of the airport, will how the proposed developments fit within the local planning schemes for
be met by the development; and commercial and retail development in the adjacent area; and
(c) a detailed outline of the development; and Refer to Chapter 4 Description of the Development (h) the airport lessee company's assessment of the environmental impacts
that might reasonably be expected to be associated with the development; Refer to Chapter 9 Environmental Assessment
and
(ca) whether or not the development is consistent with the airport lease for Not applicable (j) the airport lessee company's plans for dealing with the environmental
the airport; and impacts mentioned in paragraph (h) (including plans for ameliorating or

preventing environmental impacts); and Refer to Chapter 9 Environmental Assessment

(d) if a final master plan for the airport is in force—whether or not the ) ) ) . )
development is consistent with the final master plan; and Refer to Chapter 7 Consistency with Master Plan (k) if the planrelates to a sensitive development—the exceptional

circumstances that the airport lessee company claims will justify the Not applicable
development of the sensitive development at the airport; and

(e) if the development could affect noise exposure levels at the airport—the ) )
effect that the development will be likely to have on those levels; and Refer to Chapter 6 Impact on Airport Operations

(ea) if the development could affect flight paths at the airport—the effect that
the development will be likely to have on those flight paths; and Refer to Chapter 6 Impact on Airport Operations

(f) the airport lessee company's plans, developed following consultations with

the airlines that use the airport, local government bodies in the vicinity of the

airport and—if the airportis ajoint user airport—the Defence Department, for ~ Refer to Chapter 6 Impact on Airport Operations
managing aircraft noise intrusion in areas forecast to be subject to exposure

above the significant ANEF levels; and

(g) an outline of the approvals that the airport lessee company, or any other
person, has sought, is seeking or proposes to seek under Division 5 or Part 12 Refer to Section 2.5 Major Development Plan
inrespect of elements of the development; and Approvals Process
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AREAS CALCULATION APPROX. APPROX. TOTALS

- HANGAR 7,013m2 7,013m2
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APRON (WEST) 1,434m2 9,405m2
CAR PARKING, 3,663m2 3,663m2
LOADING & HARDSTAND
NORTHERN 1,411m2 1,411m2
SCHEDULING AREA
ANCILLARY 2,335m2 2,335m2
6
D SITE AREA 26,049m2
LEASED AREA 26,808m2  26,898m2
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OPERATIONS
a.01 Operations room
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a.03 Maps and planning room
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a.06 Chief Pilot
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a.12 Crew area 01
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a.16 Opps quick response - stair
a.17 Tea Station
a18 Store
OPERATIONS SUPPORT
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b.09 Female WC
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b.12 Male WC
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REHBEIN WAN

Airport Consulting

17 May, 2017
Our File Ref: B17115AL001
Contact: Nick Borley

Bankstown Airport Limited

c/- Altis Property Partners

Level 14, 60 Castlereagh Street
SYDNEY, NSW 2000

Attention: Mark Crudden

RE: BANKSTOWN AIRPORT PROPOSED POLAIR FACILITY MDP
AVIATION ASSESSMENT
1. INTRODUCTION

REHBEIN Airport Consulting was engaged by Bankstown Airport Limited to assess the
potential impacts a proposed PolAir facility may have on airport operations. The
assessment outcomes will inform and support a Major Development Plan (MDP) for the
proposed development.

This letter sets out our preliminary findings with regard to the relevant safeguarding
considerations. These include:

. Operational airspace comprising existing and future Obstacle Limitation Surfaces
(OLS) and PANS-OPS protection surfaces;

. Existing and future Communication, Navigation and Surveillance (CNS) facilities
including;

Runway precision approach path indicator (PAPI) lighting;
Wind indicator;

Airservices Australia and Bureau of Meteorology anemometers;
Compass swing bays; and

Ground based navigation aids;

. Impacts on helicopter operations including flight frequency as a result of the
development;
o Impacts on helicopter flight paths as described in the current approved

Bankstown Airport Master Plan; and
) Other Aspects of the National Airports Safeguarding Framework (NASF)
guidelines and Public Safety Zones.

These matters are discussed in the following sections of this letter.
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2. OPERATIONAL AIRSPACE

The Airports (Protection of Airspace) Regulations 1996 prescribe airspace around
federal leased airports, to ensure the protection of existing and future operational
airspace from intrusion by obstacles. This prescribed airspace consists of the airspace
defined by the airport's Obstacle Limitation Surfaces (OLS) and the PANS-OPS
protection surfaces and includes those surfaces planned to accommodate future
expansion or new procedures at the airport.

21 Obstacle Limitation Surfaces (OLS)

The existing and future OLS for Bankstown Airport in relation to the proposed
development site are shown in Figure 1 and Figure 2 respectively.

Based on the proposed design information as supplied by Crawford Architects
Pty Ltd (attached) the development will not penetrate any existing or future OLS
surface.

2.2 PANS-OPS Surfaces

Airspace associated with aircraft instrument approach and departure procedures
is defined by the Procedures for Air Navigation Services — Aircraft Operations
(PANS-OPS) protection surfaces for an aerodrome. These surfaces are
ascertained in accordance with the criteria in the International Civil Aviation
Organisation (ICAO) Procedures for Air Navigation Services — Aircraft Operations
(Doc 8168, PANS-OPS).

The existing and future PANS-OPS surfaces for Bankstown Airport over the
proposed site are shown in Figure 3 and Figure 4 respectively.

The most critical existing PANS-OPS surface overlying the proposed
development site is that associated with the current published Runway 11C
Standard Instrument Departure (SID). The elevation of this surface is estimated
to be 67.2m AHD. With a proposed development maximum elevation of 22.1m
AHD the development will not penetrate any existing PANS-OPS surface.

However, formal verification will be provided by Airservices (or the relevant
instrument procedure designer) that the proposed development does not impact
on any existing procedure.

Assessment of the future PANS-OPS surfaces in relation to the proposed
development indicates that the most critical surface will be the Basic ILS Surface
associated with a future Instrument Landing System (ILS) approach to Runway
11C. This surface is estimated to be at an elevation of approximately 27.6m AHD
over the proposed development. With a proposed development elevation of
22.1m AHD this future PANS-OPS surface will not be penetrated.

CONSULT AUSTRALIA
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2.3 Sydney Radar Terrain Clearance Chart (RTCC)

Air traffic controllers rely on the use of radar to facilitate the separation and flow
of air traffic. Radar signals are susceptible to interference from obstacles such as
terrain and buildings as they operate on a line-of-sight principle. Airservices
publishes a Radar Terrain Clearance Chart (RTCC) which indicates the lowest
altitude that radar information can accurately be used for air traffic purposes.

The proposed development has been assessed against the currently published
Sydney RTCC" which forms part of the Sydney Airport prescribed airspace. The
assessment indicated that the building will not be of sufficient elevation to exceed
the RTCC protection surfaces and therefore should not interfere with the
performance of the radar.

COMMUNICATION, NAVIGATION AND SURVEILLANCE FACILITIES
3.1 Precision Approach Path Indicator

Bankstown Airport has a single sided Precision Approach Path Indicator (PAPI)
lighting system installed at each end of Runway 11C and 29C. The proposed
development site is outside the lateral extent of the PAPI Obstacle Assessment
Surface (OAS) as shown on Figure 5. The PAPI will therefore not be impacted
by the development.

3.2 Wind Indicator and Anemometers

The proposed PolAir facility has been assessed against the clearances required
in relation to wind indicators and wind speed and direction measuring equipment
(Anemometer) as provided by the Bureau of Metrology (BOM). Generally, the
clearance required around these facilities consists of a 100 metre radius which is
free of obstacles and structures.

Figure 5 illustrates the position of these facilities and clearances that will be
impacted by the development. These include:

- Primary Wind Indicator (WI) (and signal area);
- Airservices Australia Anemometer; and
- Bureau of Meteorology (BOM) Anemometer.

Since the identified facilities may require relocating should the POLAIR facility be
constructed as a result of these clearances being infringed, alternative sites have
been suggested for consideration in Figure 6. However, these alternative sites
would require further technical analysis and endorsement from the responsible
parties (i.e. Airservices and Bureau of Meteorology and CASA in relation to the
wind indicator) in order to confirm their suitability and compliance with all relevant
regulations.

1 . . . ) ) .
https://www.experiencesyd.com.au/corporate/planning-and-projects/airspace-protection-tile

4,

3.3 Compass Swing Bay

Aircraft magnetic compasses periodically require calibrating to a known azimuth
source in order to ensure their functionality for accurate navigation. Airports
generally provide a compass swing bay in which this calibration task may be
undertaken. CASA Advisory Circular (AC) AC139-15(0) recommends a radius of
at least 200 metres free from all sources of magnetic interference as such steel
hangers and high voltage powerlines.

Bankstown Airport's compass swing bay is located north of Taxiway A. The
proposed POLAIR development will be outside of the recommended 200 metre
radius and therefore should not interfere with the use of the swing bay.

34 Ground Based Navigation Aids

Ground based navigation aids generate radio signals which are interrogated by
airborne aircraft and used to assist with their navigation. As these aids are radio
based, protection of the signal is required to ensure signal integrity is maintained.
Bankstown Airport currently has one ground based navigation aid — the Non-
Directional Beacon (NDB) — which is located in a clear area of the airport south of
the runway infrastructure.

The proposed development site would be outside the published Building
Restricted Areas advised in relation to NDBs (per CASA MOS Part 139 and
NASF Guideline G) and would not be expected to impact the performance of the
NDB.

HELICOPTER OPERATIONS AND FLIGHT PATH IMPACTS

The proposed development is in close proximity to the main HLS (north of Taxiway A)
and the western HLS (northwest precinct of the Airport).

The Aviation Related Planning Principles in the 2014 Bankstown Airport Master Plan
(2014 MP) (Table 11) include for the management of rotary operations as follows:

The 2005 Master Plan principle of separating fixed and rotary wing operations
was amended in the 2008 Minor Variation. Given that rotary operations currently
account for 13.9% of all flight activity and that the MP forecasts that this level of
activity is expected to be maintained, in May 2013 BAL commissioned a safety
review of rotary operations on the Airport which extended to all aspects of rotary
operations. The review established that current operations meet the requirements
of the regulator.

Sections 5.4.7 and 5.4.8 of the 2014 MP address the helipad facilities and the helicopter
movement area respectively. In summary the 2014 MP:

Incorporates the retention of the designated Helicopter Landing Site (HLS) on the
northern side of the airfield as approved in the 2008 Minor Variation. The HLS will
continue to meet the needs of the existing helicopter operators based at the
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Airport and there will be no need for new operational arrangements and flight
paths to be defined in association with Airservices Australia. Larger helicopter
arrival and departure can also take place from the runways.

Recognises that an area in the northwest precinct of the Airport is currently used
for low altitude helicopter training and manoeuvres will be retained for aviation
use; and

Current helicopter facilities and infrastructure can manage demand for the
duration of the planning period.

4.1 Helicopter Operations

BAL has advised that the proposed POLAIR development is not expected to
increase traffic to the existing HLS, as the NSW police and emergency services
currently operate only from Bankstown so these movements are already
incorporated within the forecasts adopted for the endorsed ANEF.

Helicopters are expected to use the main HLS or the runways at night. Whilst
there will be helicopter parking stands adjacent the new facility, helicopters will
transit to the designated HLS to take off or land. There may be some ground
based noise in the vicinity of the facility as a result of helicopters. However, such
ground based noise already occurs as a result of general fixed and rotary wing
movements around the aerodrome movement area. Such ground based noise is
not incorporated within the ANEF so the development of the facility would not
alter the ANF contours.

4.2 Helicopter Flight Paths

Both Helicopter Landing Sites utilise flight paths that are orientated to be in
general alignment with the runways, so as not to create conflicts between fixed
wing and rotary wing operations. The airspace associated with helicopter landing
sites (HLS) on airport has not been prescribed in the Master Plan, however
CASA expects that helicopter operations will be conducted on airport in
accordance with the relevant standards and guidance.

4.2.1  Main HLS

The OLS associated with the western flight path for the main HLS applicable to
Performance Class 1 (PC1) Category A helicopter operations by typical
aeromedical transport helicopters (AW139) has been constructed based on the
information contained in CASA guidance material Civil Aviation Advisory
Publication CAAP 92-2(2) Guidelines for the establishment and operation of
onshore Helicopter Landing Sites (February 2014) and are illustrated in Figure 7.

Assessment of these surfaces indicated that the proposed development will have
no impact on helicopter operations operating PC1/Category A along these flight
paths. Although the current flight path will overfly the proposed development site

the elevation of the OLS is higher than the current concept design height of the
facility by approximately 16m.

42.2 Western HLS

The primary function the western HLS is to accommodate training operations
including hover and winch/rapelling activity. The airport operator has indicated
that in general, departures and arrivals from this western HLS are mainly to the
north and west. Therefore, it is considered unlikely that helicopters would require
to operate in PC1 / Category A over the proposed development site.

The OLS associated with the southern flight path for the western HLS applicable
to Performance Class 2 (PC2) Category B helicopter operations based on CASA
CAAP 92-2(2) guidance material is illustrated in Figure 8.

The proposed development at 22.1m will penetrate the OLS associated with
performance PC2 / Category B operations by up to 5.8m. (The impact on the
OLS associated with PC / Category A operations would be even greater).

If the impact on PC2 / Category B operations to the western HLS is
unacceptable, there may be potential to adjust the location of the FATO slightly.
Figure 9 illustrates a brief desktop analysis of the adjustment required
(approximately 50m north-north-east) whilst still maintaining the current flightpath
directions. The analysis is by no means exhaustive and relies purely on providing
adequate clearance between the proposed buildings and the OLS surface.

Other planning and regulatory requirements may impact on this location and
confirmation would be needed as to whether a minor adjustment would trigger the
need for any variation to the current approved Master Plan. This option would
therefore need to be subject to a more extensive assessment, if it is deemed to
be operationally necessary.

Other options which have been identified for consideration in addressing the
impact of the proposed development on the western HLS are:

) Limit the approach and departure flight paths to operations only to the
north-west. This would be a BAL management decision and subject to
consultation with stakeholders. All south easterly departure / approaches
would be conducted from the main HLS north of taxiway A or the runway.

o Alter the approach and departure paths of helicopters utilising the HLS in
the north-west precinct so that such helicopters would depart to the south,
before following the alignment of the runways to the south-east (and vice-
versa for arrivals). This option has potential to create significant conflicts
with fixed wing traffic.

o Rotate the south-easterly flight path to the north by a magnitude sufficient
to provide relief of the OLS surface and the proposed PolAir development.
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This would need to be verified against the other hangar development in
this area (existing and proposed).

. Decommission the western HLS and direct all helicopter operations to the
main central HLS or utilise the runways for approach and departure paths
for large helicopters. This would be a BAL management decision and
subject to consultation with stakeholders

5. NATIONAL AIRPORTS SAFEGUARDING FRAMEWORK

The National Airports Safeguarding Framework (NASF) is a national land use planning
framework that aims to:

o Improve community amenity by minimising aircraft noise-sensitive developments
near airports including through the use of additional noise metrics and improved
noise-disclosure mechanisms; and

o Improve safety outcomes by ensuring aviation safety requirements are
recognised in and use planning decisions through guidelines being adopted by
jurisdictions on various safety related issues.

All Guidelines can be found at www.infrastructure.gov.au .

NASF currently consists of a set of seven guidelines, as follows. Each has been
summarised for its relevance to the proposed development.

5.1 Guideline A — Measures for Managing Impacts of Aircraft Noise

NASF Guideline A can be used in the assessment of new development
applications for noise sensitive uses. While the ANEF system is recognised by a
number of jurisdictions in land use planning decisions the 20 and 25 ANEF zones
The proposed development straddles the currently published ANEF 30 contour,
and therefore aircraft noise impacts from will need to be considered. Australian
Standard AS2021-2015 provides building site acceptability based on ANEF
zones. As such, commercial buildings can be conditionally accepted within the 25
to 35 ANEF. For ‘conditionally acceptable’ land uses, consideration of aircraft
noise attenuation is required in accordance with AS2021-2015.

Given the location of the site in close proximity to two HLSs and runways, and it's
proposed use, the proponent will need to consider the acoustic treatment of the
proposed building to ensure it is fit for the use of the intended occupants.

5.2 Guideline B — Managing the Risk of Building Generated Windshear
and Turbulence at Airports

The purpose of this Guideline is to assist land use planners and airport operators
in their planning and development processes to reduce the risk of building
generated windshear and turbulence at airports near runways.
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Applicability of this guideline is initially determined by the location of the building
relative to defined assessment envelopes around the runway, which cover the
areas:

o 1200m or closer perpendicular to the runway centreline; or
. 900m or closer in front of runway threshold; or
o 500m or closer from the runway threshold along the runway.

The PolAir development site is approximately 300m to the north of the Runway
11C / 29 C centreline and within the building generated windshear assessment
envelope for Runways 11L/29R, 11C/29C and 11R/29L.

In line with the guidance provided in NASF Guideline B, Bankstown Airport
Limited referred the proposed PolAir facilities design to Synergetics
Environmental Engineering (Synergetics) for further modelling and assessment of
windshear impacts.

The findings of the assessment are provided in Synergetics Draft report: PolAir
building wind shear and turbulence impact assessment prepared for Bansktown
Airport Ltd 28 April 2017.

5.1 Guideline C - Managing the Risk of Wildlife Strikes in the Vicinity of
Airports

The purpose of Guideline C is to inform the land use planning decisions and the
way in which existing land use is managed in the vicinity of airports with respect
to the attraction of wildlife, particularly birds.

NASF Guideline C should be considered with any development on the site such
as landscaping and waste management.

5.2 Guideline D: Managing the Risk to Aviation Safety of Wind Turbine
Installations (Wind Farms)/Wind Monitoring Towers

NASF Guideline D provides general information and advice in relation to wind
farms and turbines and their hazards to aviation. Guideline D is not relevant to
the proposed development.

53 Guideline E — Managing the Risk of Distractions to Pilots from
Lighting in the Vicinity of Airports.

NASF Guideline E provides guidance on the risk of distractions to pilots of aircraft
from lighting and light fixtures near airports.

The CASA Manual of Standards Part 139 Aerodromes Section 9.21: Lighting in
the Vicinity of Aerodromes sets out the restrictions and degree of interference
ground lights can cause as a pilot approaches and provides advice to lighting
suppliers on the general requirements, fittings coloured lights and information
and correspondence. The proposed development is within the light control zone
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A as illustrated in Figure 10. Lighting associated with the development should
therefore meet the restrictions associated with Zone A, with a maximum intensity
of light sources above 3 degrees above the horizontal of 0 cd.

The design of lighting for the development should also take into consideration
NASF Guideline E to ensure there is no conflict from light fittings, coloured lights
or glare cause by reflective surfaces and/or mitigations measures to be put in
place. The lighting designer will need to ensure that the lights meet the
requirements prescribed in the CASA Manual of Standards Part 139
Aerodromes.

It should be noted that solar panel installation is a particular consideration in
relation to glare/reflectivity affecting aircraft in various stages of flight as well as
ATC operations. If any solar panels are proposed (such as a roof-mounted panel
array), whether as part of the initial construction or subsequently, the proponent
may need to complete a solar glare hazard analysis to satisfy CASA that the
safety of aircraft and ATC operations will not be affected.

5.4 Guideline F — Managing the Risk of Intrusions into the Protected
Airspace of Airports

NASF Guideline F is designed to address the issue of intrusions into the
operational airspace of airports by tall structures, such as buildings and cranes
as well as trees in the vicinity of airports. The Guideline also addresses activities
that could cause air turbulence that could affect the normal flight of aircraft
operating in the prescribed airspace and/or emissions of steam, other gas,
smoke, dust or other particulate matter that could affect the prescribed airspace
in accordance with Visual Flight Rules (VFR).

This Guideline has been considered in this assessment of the proposed
development throughout Section 2.

Any associated structures, such as roof-mounted antennae and light poles, will
need to be designed to ensure they remain below all existing and future
operational airspace.

With more detailed plans for the development NASF Guideline F and the
attendance prescribed airspace should be considered for activities that relate to
construction (such as cranes), or which could cause air turbulence and/or
emissions of dust or other particulate matter (including gaseous plumes). These
activities should be subject to a separate controlled activity application in
accordance with the Airports (Protection of Airspace) Regulations 1996.

5.5 Guideline G: Protecting Aviation Facilities — Communication,
Navigation and Surveillance (CNS)

NASF Guideline G provides land use planning guidance for the protection of CNS
facilities which support the systems and processes in place by Airservices, the
Department of Defence or other agencies under contract with the Australian

6.

Government, to safely manage the flow of aircraft into, out of and across
Australian airspace.

This Guideline has been considered in the assessment of the proposed
development throughout Section 3 and in particular with respect to the NDB as
discussed in Section 3.4.

CONCLUSION

This assessment makes the following conclusions;

The proposed POLAIR development will not penetrate the existing or future
Obstacle Limitation Surfaces associated with Bankstown Airport;

The proposed POLAIR development will not penetrate the existing or future
PANS-OPS surfaces associated with Bankstown Airport (however, formal
verification would be required by Airservices);

The development will not impact on PC1 or PC2 helicopter operations from the
main Helicopter Landing Site located north of taxiway alpha;

The development will have an impact on the south eastern flightpath for both
PC1 and PC2 helicopter operations to/from the north western HLS however, PC1
operations are unlikely to be conducted from this site. If the impact on PC2
operations is not acceptable, there appears to be scope for a minor adjustment of
the FATO location to address this. This (and other options for mitigating the
impact) would be subject to further analysis if required;

The primary Wind Indicator and signal area will be impacted by the proposed
development and will be required to be relocated to an alternative site;

Both the Airservices and the Bureau of Meteorology anemometers will require
relocating as a result of the proposed development;

No other CNS facility or prescribed airspace will be impacted as a result of the
proposed development;

The proponent should consider the use of suitable acoustic materials in design
and construction in order to protect personnel from potential noise exposure;
Modelling and assessment of windshear and turbulence impacts have been
undertaken by other parties; and

External lighting and building design aspects in relation to the attraction of wild
life should be considered in the design phase in accordance with NASF
guidelines C and E.

For further information in relation to this matter please contact the undersigned.
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Yours faithfully
For and on behalf of
LAMBERT & REHBEIN (SEQ) PTY LTD

N.J BORLEY
PRINCIPAL AVIATION CONSULTANT

Enc:  Figures 1 -10
Crawford Architects Pty Ltd Drgs
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Executive summary

17014 POLAIR windshear and turbulence assessment FO1

Bankstown Airport have proposed the construction of a new building, referred to as the PolAir
building, on a site approximately 250m north of the northern end of runway 11L/29R.

This building falls within the region that requires a wind shear and turbulence assessment as per
paragraph 10 in National Airports Safeguarding Framework, Guideline B (NASF Guideline B) -
Managing the risk of building generated windshear and turbulence at airports. Bankstown
Airport have requested that Synergetics assess the proposed building, in accordance with the:
e existing NASF Guideline B wind shear assessment criterion (DIRD, 2012); and
e proposed draft NASF Guideline B wind shear and turbulence assessment criteria (DIRD,
2016).

Computational Fluid Dynamics (CFD) simulations of building induced wind shear and turbulence
were conducted for the proposed PolAir building at Bankstown Airport. Results were assessed
against both the existing and proposed draft assessment criteria referenced above.

The existing guideline does not specify where the assessment should take place, while the draft
guideline guidance notes state that the assessment should be conducted along the runway
centreline. To resolve potential impacts or both typical and atypical aircraft trajectories, wind
shear and turbulence were assessed along the runway centrelines, and along an offset plane
located between the PolAir building and runway 11L/29R.

Wind impacts were found to be low, with very high crosswind speeds of 47 knots required to
exceed the existing criterion, and 42 knots for the proposed criteria, on the closest runway
centreline. Results on the offset plane demonstrated that crosswind speeds of 27 knots were
required to exceed the existing criterion and 23 knots for the proposed criteria.

An examination of historical Bureau of Meteorology (BoM) wind data from the site suggests that
these very high crosswind speeds are rare events, with >=23 knot crosswind gusts expected to
occur during approximately three hours per year, and >=27 knot crosswind gusts expected to
occur for less than one hour per year.

17014 POLAIR windshear and turbulence assessment FO1 Page 1
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1 Introduction

Bankstown Airport have proposed the construction of a new building, referred to as the PolAir
building, on a site approximately 250m north of the northern end of runway 11L/29R, as shown
in Figure 1 and Figure 2.

h . ' ~
Figure 1 - Plan view Bankstown Airport showing the location of existing buildings and the
proposed PolAir building. Reproduced from plans provided by Crawford Architects.

EYNE‘R EE T-IEE Bankstown Airport Ltd

CRAWFORD ARCHITECTS - POLAIR

Figure 2 - Rendered image of the proposed building. Reproduced from plans provided by
Crawford Architects.

Buildings that are proposed to be located within the regions defined by Paragraph 10in National
Airports Safeguarding Framework, Guideline B (NASF Guideline B) - Managing the risk of building
generated windshear and turbulence at airports (DIRD, 2012), as shown in Figure 2, require an
assessment in accordance with NASF B. This assessment is required to ensure that building
induced wind shear and turbulence in the wake of a proposed building do not cause unsafe
impacts on aircraft.

10, Buddmgs that could pose a safety risk are those bocated
3. 1200m or closers perpendicular 1o the runway centreline; or
b, 200m or closer in front of runway theeshold (1o, towards the landside of the asport); or

. S00m or closer from the runway threshold along the runway

i . - —_—
1200m 1200m
BOOM 900m
-« — ¥ X .‘-—-—‘
-—
S00m

Figure 3 - Extract from Paragraph 10 in NASF Guideline B (DIRD 2012).

NASF Guideline B is currently under review, and a draft update to NASF Guideline B was released
for comment in 2016 by the Department of Infrastructure and Regional Development (DIRD).
The draft update to NASF Guideline B includes proposed changes to both the wind shear and
turbulence assessment criteria. At the time of writing, DIRD are yet to determine whether the
proposed changes will be adopted in the next version of NASF Guideline B. Considering the
uncertain nature of the future NASF Guideline B assessment criteria, Bankstown Airport have
requested that Synergetics assess the proposed building against both the current NASF
Guideline B assessment criteria and the proposed draft assessment criteria.

17014 POLAIR windshear and turbulence assessment FO1 Page 2
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2 Site description

2.1 Building design and location

The proposed PolAir building consists of a hanger and associated offices, located near the north
western end of the runways at Bankstown Airport, as shown in Figure 4. The building will be
surrounded with a hardstand on three of its four sides, and fitted with large louvres in several
locations, including the south east corner, as shown in Figure 5

b il
Figure 4 - Location of the proposed PolAir building (yellow). North is orientated to the top of

the page, and the hardstand and runways are shown in grey. Nearby buildings are coloured
blue. Aerial image reproduced from Nearmap 2017.

17014 POLAIR windshear and turbulence assessment FO1 Page 4
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Figure 5 - A close up rendered image of the proposed PolAir geometry, as modelled, showing
the louvres and barrier wall on the northern side of the hardstand. The contours on the ground
show the slight elevation changes.

2.2 Meteorology

The Bankstown Airport site is subject to moderate winds, with winds parallel to the runway more
common than those normal to the runway, as shown in Appendix A. For this study, three wind
directions were considered that are expected to generate the most significant wind impacts for
aircraft landing or taking off. These directions are:

e Wind direction 1 (WD1), normal to the proposed building, approximately northerly;

e Winddirection 2 (WD2), normal to the runways, approximately north northeasterly; and

e Wind direction 3 (WD3), at a 45° angle to the proposed building, approximately

northeasterly.

The existing anemometer at Bankstown Airport is in close proximity to the PolAir building.
Synergetics were advised that the anemometer will be relocated to the southern side of the
runways as part of the PolAir building development. As such, wind speeds reported in this study
are based on a likely relocated anemometer location outside the building wakes, shown in Figure
4,

17014 POLAIR windshear and turbulence assessment FO1 Page 5
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Figure 6 - Aerial image of the PolAir site, with the three assessed wind directions marked in
red.
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3 Assessment criteria

This report includes an assessment against both the currently active version of NASF Guideline
B (DIRD, 2012) and the proposed version (DIRD, 2016) currently undergoing review. The 2016
draft is a major overhaul, with new and different assessment criteria, and therefore requires a
different assessment methodology.

3.1 Existing NASF Guideline B (2012) assessment criterion

Guidelines for assessment of the effects of a building generated windshear and turbulence at
airports is addressed by “National Airports Safeguarding Framework, Guideline B, Managing the
risk of building generated windshear and turbulence at airports, 2012” (DIRD 2012), commonly
referred to as NASF Guideline B. The assessment criterion included in this guideline is as follows:

34. The variation in mean wind speed due to wind disturbing structures must remain
below 7 knots along the aircraft trajectory at heights below 200ft. The speed deficit
change of 7 knots must take place over a distance of at least 100m

35.  This criterion will apply in Australia.

The guidelines provide a range of assessment methodologies described as Cases A, B1 and B2,
as shown in Table 1. For the proposed PolAir building, the relevant methodology is described by
Case C.

In accordance with the methodology associated with Case C, the approval of a building design
requires that the 7-knot deficit guideline is either:
e never exceeded; or
e is only exceeded several times per year and a Building Wake Management Plan is
implemented to prevent planes being affected by these exceedances.
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Table 1 - NASF Guideline B (2012) assessment methodologies (DIRD, 2012).

Bankstown Airport Ltd

SYNERGETICS

3.2 Proposed NASF Guideline B (2016) assessment criteria

The draft update to NASF Guideline B includes changes to the wind shear criteria, as well as an
additional turbulence criterion, as follows:

45, The variation in mean wind speed due to wind disturbing structures must remain below:
e 7 knots along the aircraft trajectory at heights below 200ft. The speed deficit change of
7 knots must take place over a distance of at least 100m.
e 6 knots across the aircraft trajectory at heights below 200ft. The speed deficit change of
6 knots must take place over a distance of at least 100m.

46. The standard deviation of wind speed must remain below 4 knots at heights below 200ft.

Case A Building Shapen I this instance, the budding s deemed
Ay Shape aCceprable and no TUITher 2sseSEMEnT is
The buiding height sstisfies the 1:35 | T2Tuined,
rule, Le. the honzontal distance of the
building’s chosest point from the edge
of tha runway is mors than 35 timas
e height off the buillding
Case Bl Building Shape: In this instance, all available technigues,
Single, Ragular Shapa, including a Quaktative [Desktop] Study,
eg. Revlanpula Buildings crsld bee uesl bo ackidiess the auceplalality
Prevailing Wind Building Angler o the propassl,
Ferpendiwular Lo Building Fevades The mean velocily delicil data provided in
Table 1 could be used in conjunction with
the huilding height and lncal wind rose
information to identify the potential |if
ay| for adverse oross wind cond fions.
Case B2 Building Shape: In this instance, a safety margin would
Single, Regular Shape, need to be added to the mean velocity
€.g. Recrangular Bulldings defidr data prowided in Tabde 1 in
Prevailing Wind-Dullding Angle: conjunction with the buikding hekght and
Obli 1o Bullding Facades local wind rose information to identify the
I T potential (if any) for adwerse croas wind
condiions.
The salety imargin might be i the Torom of
an morease in percefved distance
downstream of the order of at least 25%.
Caze © Building Shape: lnn thins imslarme, wless o very comer valine
Complex Building Shape safety margin is added to the mean
ANDJ DR velocity deficit data provided in Table 1,
Klultiple Buildings one of the following quantitatiee
modelling vechnigues shoukd be used:
1. 'Wind Tunnel using Hot-Wire
SENSOrs,
2 'Wind Tunnel using Merticle Image
Velocimetry (PIV], or
3.  Computaticnal Fiuid Cynamics
[CFD).

17014 POLAIR windshear and turbulence assessment FO1

The standard deviation criteria is based on the 4 knot RMS turbulence recommendation by the
Netherlands Aerospace Centre (NLR, 2010). However, the NLR (2010) recommendation explicitly
applies to the horizontal component of turbulent velocity fluctuations. As such, the turbulent
velocity results reported in this report are computed based on the horizontal component of
velocity fluctuations.

The supporting guidance notes for (DIRD, 2016) are in an early draft format, however they
recommend that the wind speed fluctuations should be resolved to include all fluctuations with
a period of at least one or two seconds.

Page 8
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4 Methodology

Computational fluid dynamics (CFD) is listed as an approved assessment methodology in NASF
Guideline B (2012 & 2016) and was employed for this assessment.

To resolve the turbulent velocity fluctuations assessed under (DIRD, 2016) an unsteady solver is
required. For this study, the Spalart-Allmaras formulation of the detached eddy simulation (DES)
was selected. This formulation is widely used for flow around buildings, and is well validated for
such flows (Dadioti & Rees, 2016).

For the wind conditions addressed in this report, the airport is more than 3 km downstream
from the ocean and the associated coastal meteorology, with the upwind land covered with
stand-alone residential buildings typical of urban suburbs. For these reasons an urban wind
profile was considered the most appropriate selection for the vertical wind speed profile. The
vertical wind speed profile was set using a logarithmic law profile, given by:

u(z) = Cin(2,

where u(z) is the velocity at height z above the ground, u* is the friction velocity, k is the von
Karman constant, and z; is the surface roughness. This log-law is widely used in atmospheric
fluid dynamics as it provides good agreement with measured velocity profiles. The land for
several kilometres to the north and east of the airport is predominantly residential with some
1-2 storey mixed landuse. A representative surface roughness of 1.0 m was adopted to represent
this upwind fetch. The combination of an appropriate inlet profile, together with the modelling
of the surrounding features and roughness, provides a representative wind exposure for the
target buildings, and ensures appropriate boundary layer propagation, as shown in Appendix B.

Inlet turbulence was specified using turbulent viscosity, ., given by:
kZ
e = 0.09 "T

where p is fluid density and turbulence kinetic energy, k, and turbulence dissipation rate, € were
set based on equations from (Richards & Hoxey, 1993):

*2

u
k(z) = 1/0.09’

u*3
e(z) = K(z+2zg)

Surface roughness was set to a “sand grain” value of 10 mm, for the ground on the runways, and
surrounding grassy areas, which is a mathematical representation of surface roughness
appropriate for well-kept grassy areas such as the land surrounding the runway.

To minimise any potential blockage issues, a large domain was used, with a width of 1500 m, an
upstream fetch of 1000 m and extending 1400 m downstream. The domain height was set to
approximately 1250 m to mitigate blockage errors due to the topography.

Unstructured polyhedral cells were used to create an efficient mesh with high resolution near
the building, throughout the upstream fetch and in the building wake. Mesh coarsening was
applied in the far field for computational efficiency without compromising modelling accuracy.
Prism layers were added over the building and ground surfaces around the runways, with the

17014 POLAIR windshear and turbulence assessment FO1 Page 10
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prism layer height set such that the non-dimensionalised wall normal distance, y+, was less than
300. The final mesh density was selected following a mesh independence study, outlined in
Appendix C. The surface mesh around the PolAir building is shown in Figure 7.

Figure 7 - Surface mesh on the surface of the PolAir building, and surrounding surfaces.

Unsteady simulations were run until transient fluctuations had reached a periodic state, and
then were run for a period of 300 s of simulated time, with the results sampled every 0.2
seconds. More rapid sampling times were investigated, but had no significant impact on the
results. The 300 s sampling period allows sufficient time for the oscillations in the flow field to
be smoothed out and to resolve any transient flow structures that are small enough to present
themselves as turbulent fluctuations during landing. The data was processed to remove any high
frequency noise with a period of less than one second using a 6" order Butterworth filter with a
cut-off frequency of 1 Hz.

For each wind direction, simulations were run for:
e the baseline case, i.e., without the new development and nearby buildings; and
e the completed PolAir development.

Mean wind speed deficits were calculated by subtracting the mean wind speeds for the PolAir
building simulations from the baseline results in accordance with the assessment criteria
outlined in Section 3:

wind speed deficit = baseline wind speed — POLAIR wind speed.

Turbulence was measured by computing the standard deviation of the turbulent velocity
fluctuations over the 300 s sampling window.

Results were extracted along a series of vertical measurement planes aligned with the runway
centreline, as shown in Figure 8 and Figure 9. The planes extend along the centreline of each
runway and extending beyond the threshold with a glide slope of 3°, as recommended in the
guidance notes for (DIRD, 2016). An additional offset measurement plane was included to assure
conservative results by resolving impacts for aircraft deviating away from runway 11L/29R
toward the PolAir building. This plane was based on the obstacle limitation surface (OLS) for the
nearest runway (11L/29R) and extends vertically from the inner edge of the transitional surface
up to the start of the take-off climb surface (TOCS). From the take-off climb surface the plane
turns to follow the northern most edge of the TOCS, climbing with a glide slope of 3°. The
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measurement planes for wind direction 1 are shown in Figure 9, and the measurement planes
for the other wind directions are included in Appendix D.

o -+ J hailding width i _/J'HJ

Building .-"'

wirdd derection

Figure 8 - Plan view schematic showing location of runway centreline measurement planes
relative to the building. The length of the measurement plane is 3x the building width (with a
minimum length of 500 m).

height above ground (m)
o 36

Figure 9 - Measurement planes for wind direction 1. The worst case offset measurement plane
is located between runway 11L/29R and the PolAir building and follows the inner edge of the
transitional surface and the northern edge of the TOCS.
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5 Results

5.1 NASF Guideline B (2012) assessment

Wind speed deficits based on the criteria of (DIRD, 2012) for the three assessed wind directions

are shown in Figure 10, Figure 11 and Figure 12, with the results tabulated in Table 2 and Table
3.

i
Figure 10 - Velocity deficit magnitude on the measurement planes for winds blowing from
wind direction 1 with a 20 knot crosswind component.
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Table 2 — Peak wind shear deficit (knots) with a 20 knot crosswind.

Measurement plane
Wind direction Runway Runway Runway Offset
11L/29R 11C/29C 11R/29L
Wind direction 1 1.6 2.2 3.0 5.0
Wind direction 2 1.4 2.3 2.7 5.2
Wind direction 3 1.4 1.7 1.9 3.8

Table 3 - Wind speed (knots) required to reach (DIRD, 2012) wind shear criteria. Value in
brackets is the crosswind component of the wind speed.

Measurement plane
Wind direction | Runway Runway Runway Offset
11L/29R 11¢/29C 11R/29L
velocity defiat magnitede (knots)
t . ~ Wind direction 1 94(89) 68(64) 50(47) 29(28)
Wind direction 2 99(99) 60(60) 52(52) 27(27)
Figure 11 - Velocity deficit magnitude on the measurement for winds blowing from wind Wind direction 3 >100(98) 94(84) 82(74) 41 (37)

direction 2 with a 20 knot crosswind component.

5.2 Draft NASF Guideline B (2016) assessment

Wind speed deficits based on the across track and along track criteria of (DIRD, 2016) for the
three assessed wind directions are shown in Figure 13 to Figure 18, with the results tabulated
in Table 4, Table 5 and Table 6.

The standard deviation of wind speed deficits based on the criteria of (DIRD, 2016) for the three
assessed wind directions are shown in Figure 19, Figure 20 and Figure 21, with the results
tabulated in Table 7 and Table 8.

Figure 12 - Velocity deficit magnitude on the measurement for winds blowing from wind
direction 3 with a 20 knot crosswind component.
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xross-tu{’ velocty deficit ( mm)s
1 2 i

i
Figure 13 — Across track wind speed deficit on the measurement planes for winds blowing
from wind direction 1 with a 20 knot crosswind component.

&4
Figure 14 - Across track wind speed deficit on the measurement planes for winds blowing from
wind direction 2 with a 20 knot crosswind component.
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Figure 15 — Across track wind speed deficit on the measurement planes for winds blowing
from wind direction 3 with a 20 knot crosswind component.

wind direction 1 with a 20 knot crosswind component.
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Figure 17 - Along track wind speed deficit on the measurement planes for winds blowing from
wind direction 2 with a 20 knot crosswind component.

Figure 18 — Along track wind speed deficit on the measurement planes for winds blowing from
wind direction 3 with a 20 knot crosswind component.
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Table 4 - Peak across track wind shear deficit (knots) with a 20 knot crosswind.

Measurement plane
Wind direction Runway Runway Runway Offset
11L/29R 11C/29C 11R/29L
Wind direction 1 1.5 2.1 2.8 4.7
Wind direction 2 1.4 2.3 2.7 5.3
Wind direction 3 1.3 1.5 1.7 3.4

Table 5 - Peak along track wind shear deficit (knots) with a 20 knot crosswind.
Measurement plane

Wind direction Runway Runway Runway Offset

11L/29R 11C/29C 11R/29L
Wind direction 1 0.51 0.75 1.00 1.7
Wind direction 2 0.13 0.27 0.26 0.66
Wind direction 3 0.40 0.57 0.85 1.8

Table 6 - Wind speed (knots) required to reach (DIRD, 2016) wind shear criteria. Value in
brackets is the crosswind component of the wind speed.

Measurement plane
Wind direction Runway Runway Runway Offset
11L/29R 11C/29C 11R/29L
Wind direction 1 84(79) 61(58) 45(42) 27(25)
Wind direction 2 85(85) 52(52) 45(45) 23(23)
Wind direction 3 >100(95) 88(78) 78(70) 40(36)

Figure 19 - Standard deviation of wind speed on the measurement planes for winds blowing
from wind direction 1 with a 20 knot crosswind component.
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ard deviation (knols)
>4 >

3.2

Figure 20 - Standard deviation of wind speed on the measurement planes for winds blowing
from wind direction 2 with a 20 knot crosswind component.

Figure 21 - Standard deviation of wind speed on the measurement planes for winds blowing
from wind direction 3 with a 20 knot crosswind component.
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Table 7 - Maximum standard deviation of wind speed with a 20 knot crosswind component.

Measurement plane
Criteria Runway Runway Runway Offset
11L/29R 11C/29C 11R/29L
Wind direction 1 0.08 0.17 0.19 0.44
Wind direction 2 0.10 0.27 0.34 0.91
Wind direction 3 0.06 0.14 0.16 0.65

Table 8 - Wind speed (knots) required to reach (DIRD, 2016) standard deviation of wind speed
criteria. Value in brackets is the crosswind component of the wind speed.

Measurement plane
Criteria Runway Runway Runway Offset
11L/29R 11C/29C 11R/29L
Wind direction 1 >100(>100) >100(>100) >100(>100) >100(>100)
Wind direction 2 >100(>100) >100(>100) >100(>100) 88(88)
Wind direction 3 >100(>100) >100(>100) >100(>100) >100(>100)

5.3 Frequency of exceeding NASF Guideline B criteria

To assess the likelihood of occurrence of the wind speeds presented in Table 3, Table 6 and Table
8, historical meteorological records for the Bankstown Airport Bureau of Meteorology station
were examined.

Wind gust speed records from a ten year period from 1 January 2005 to 31 December 2014 were
assessed. From this analysis the average number of hours per year during which gusts will result
in the NASF Guideline B wind criteria exceedance was estimated. These results are presented in
Table 9, and indicate that exceedances will occur infrequently, particularly above the runway
centrelines, where exceptionally strong winds will be required.

Table 9 - Predicted average number of hours per year during which gusts will result in criteria
being exceeded, based off historical wind records.

Measurement plane
Runway Runway Runway 11R/29L | Offset
Criteria 11L/29R 11C/29C
NASF Guideline B
(2012) wind shear <1 <1 <1 <1
NASF Guideline B
(2016) wind shear <1 <1 <1 3
NASF Guideline B
(2016)  standard <1 <1 <1 <1
deviation
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6 Conclusions

CFD simulations of building induced wind shear and turbulence were conducted for the
proposed PolAir building at Bankstown Airport. Results were assessed against both the existing
NASF Guideline B (DIRD, 2012) assessment criterion and the proposed assessment criteria (DIRD,
2016).

Wind shear and turbulence were assessed along an offset plane located between the PolAir
building and runway 11L/29R, in addition to the runway centrelines, to assure that the
assessment is conservative.

Wind impacts were found to be low, with very high crosswind speeds of 47 knots required to
exceed the existing criterion, and 42 knots for the proposed criteria, on the closest runway
centreline. Results on the offset plane demonstrated that crosswind speeds of 27 knots were
required to exceed the existing criterion and 23 knots for the proposed criteria.

An examination of historical Bureau of Meteorology (BoM) wind data from the site suggests that
these very high crosswind speeds are rare events with >=23 knot crosswind gusts expected to
occur during approximately three hours per year, and >=27 knot crosswind gusts expected to
occur for less than one hour per year.

EYN‘E‘R GE T-IEE Bankstown Airport Ltd
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Appendix A. Wind roses

Rese of Wind direction versus Wind speed in kmih (04 Jul 1968 to 30 Sop 2010)
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Fose of Wind direction versus Wind spood n kmih (04 Jul 15964 to 30 Sep 2014)
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Appendix B. Boundary layer propagation

The propagation of the atmospheric boundary layer throughout the domain is shown in Figure
22.
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Figure 22 - Velocity profiles for 4 different locations throughout the domain.
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Appendix C. Mesh independence

The mesh for a CFD simulation needs to be adequately fine so that it can resolve both the
features of the geometry and the flow structures. Under-resolving flow features can lead to
increased numerical dissipation and inaccurate results. Increasing mesh refinement will resolve
flow features more accurately, but requires additional computation time and resources.
Therefore, a mesh independence study has been conducted to optimally select a level of mesh
refinement that accurately resolves flow features while minimising computational
requirements.

Three different meshes were considered, each with different levels of refinement. Each mesh
was controlled with regions of refinement and coarsening applied to maximise the resolution in
areas of interest and coarsen it in the far field. The thick atmospheric boundary layer resulted in
acceptable boundary layer resolution, however prism layers over the ground and buildings were
also implemented as a means to improve the result quality. Outside these prism layers the
remaining cells were polyhedral elements. A summary of each mesh is provided in Table 10.

Results were assessed using two methods. Firstly, contours of average velocity magnitude were
examined visually to confirm that flow structures matched expectations without significant
dispersion. Secondly, the cross-sections the standard deviation of wind speed, on the offset
measurement plane, were assessed. The mesh independence results presented here are
focused on the standard deviation, as the mean wind speed has a significantly lower
dependence on mesh refinement and averaging period. The results are shown in Table 10, and
plotted in Figure 23, Figure 24 and Figure 25. The wind speed was assessed over an averaging
window of 300 seconds. Based on this assessment it was determined that the medium mesh
was sufficient to resolve the flow field at this site, provided that a sufficiently long averaging
period of 300 seconds was adopted.

Table 10 — Mesh independence results.

Mesh Number of cells Pea!( s.tandard
deviation (knots)

Coarse 4,470,000 | 0.51

Medium 7,240,000 | 0.44

Fine 12,900,000 | 0.47

The mesh independence study was conducted for the northerly wind direction, for the other
wind directions mesh sizes are similar.
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Appendix D.Measurement planes

Figure 26 - Measurement planes for wind direction 1.

Figure 27 - Measurement planes for wind direction 2.
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21 September 2017

Mark Crudden

Bankstown Alrport Limited
3 Avro Slreel

Bankstowr Alrport

NSW

RE: Poldir building wind shear and turbulence impact assessment - Response to follow up
guestions from DIRD

Introduction

This letter provides responses to the following questions raised by DIRD in relation Lo our report
FolAlr building wind shear and turbulence impact assessment FOI, dated 12 May 2017
[Synergetics 2017).
1. Synergetics to confirm that the propasal is unlikely to generate bullding induced wind
effects that would affect the salety of aircraft operations
7. Synmergetics ta provide comments to gulde BAL in preparning the following:
a. BAL's wind shear mitigation measures
b. BAL'S management plan to mitigate the risk to aviation users during crosswind
gust exceadance pericds
3. Synergetics to provide wind data for Alrservices review,

Response to question 1

As detalled in our report (Synergetics 2017), windshear and turbulence impacts due to the PolAir
bullding, ower the thres runways at Bankstown airpart are expected to be below both the 2012
and 2016 NASF Guideline B criteria under most wind conditions,

The predicted crosswind speed companents required to exceed the eriteria are summarised In
Table 1. The crosswind speed component is the wind speed in the direction perpendicular to
the runways, as illustrated in Figure 1. Along the runway centréllnes very high crosswind

comporents are required Lo exceed each of the NASF Guideline B criteria,

Cogrgright 0 Syprmr gotes Ply Lid KRN AT 091 T35 01 Al righls s
Molpourna: Boithve Enegy Maces, 490 Spencer Sroat balbounne VIC 3003 Sustralia Tl =21 39328 4800 Fax: =61 3 2338 4822
W e e hice e aw and W PR ITRE NI AL TOm 3
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Table 1 - Crosswind speed component [in knots) required to exceed criteria.

Measurement plane :
Criterion Runway Runway Runway Offset’
11L/29R 11C/29C 11R/29L
centreline centreline centreline |
MASF Guideline B '
(2012) wind shear = et i = ,
MASF Guideline B
™ 5 a7 e |
{2016) wind shear |
MASF Guidefine B
(2016) standard »100 »100 »100 8&
deviation

Crosswind
companent

direction

Figure 1 - Schematic showing the crosswind speed companent relative the actual wind
direction.

As detalled inour full report [Synergetics 2017), the predicted number of hours per year in which
wind speeds will excead the threshold crosswind components has been calculated based on
historical metcorological data collected by the Burcau of Meteorology (Bom). This calculation is
described In more detall below under Wind daota. The predicted number ot howrs per year of
cxceedances s summarised in Table 2.

" MASF Guideline B {2012] doe: nat define the alrcraft trajectories that should be ascecced, The MASE
Guideline B (2016] draft advises that only centreline trajectories should be asiewsed, Synergertics
wnderstands that DIRD has received submissions regarding MASE Guideline B [2016) recommending that
off centreline trajectories should also be considered. As such, Synergetics have also assessed wind shear
and turbulence along an “offset measurement plane” o assure conservative results by resalving impacts
fior aircraft deviating away from runway 11L729H taward the Polair building. This measurement plane is
wertical and i aligned with the inner edge of the transitional surtace and up tao the take-olt climb surface
(TOES) tar the runway nearest to the PolAir bullding [110L/73R). Fram the TOCS the plane turns to follow
the northern most edge of the TOCS, dimbing with a glide slope aof 4%
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Table 2 - Predicted average number of hours per year during which gusts will result in criteria
being exceeded, based off historical wind records.

Measurement plane :
Runway Runway Runway 11R/29L  Offset
Criteria 11129/ 11C/79C centraling
centreline centreline
MASF Guidcline B
1 1 1 <1
{2012) wind shear ™ * i
NASF Guideline B
1 <1 <1 3
(2016) wind shear :
NASF Guideline B
{2016)  standard o | <] ] =1
dewlation

The wind shear and turbulence impacts generated by the Polair building will ooour within the
wake af the building, e, immediately downwind of the bullding. Aireraft operating fram the
eastern end of the runways, Le. oulside of the bullding wake, will not be significantly impacted
by windshear and turbulence penerated by the Polair building.

Response to guestion 2 - Guidance for wind shear mitigation and management plan

Bankstown airports aperatianal guidance for pilots and management plan can be updated to
accommodate potential wind shear and turbulence impacts generated by the Polair building.
&n updated management plan could eonsider:
= The crosswind speed components thal are predicted to cause exceedances of the MASF
Guideline B assessment criteria [outlined in Table 2).
= The likelibod of exceeding the crosswind speeds outlined in Table 2.
& The treguency and magnitude at which alrcratt trajectories deviate from the rumaay
cenbreline,
s  Directing pilots to avold Hylng along trajectories that pass through the wake of the PolAlr
bullding.
= Resbricting operations on affected runways under high crosswinds,
o Advising pilots of the potential tor high wind shear, and providing advice based on pllot
cxperience level.

Response to question 3 - Wind data

The wind data used for Synmergetics’ caloulation of excoedancoe hours per year (outlined in Table
7) has been summarised in Figure 2. The raw data was sourced fram the Boh Bankstown Alrport

site for the period from 1 January 2005 to 31 Decernber 2014, The processing procedure s as
follows:
1. Identify the wind gust data. This data provides the highest wind gust speed measured in
the last ten minutes of each half hour period (48 measurements per day).
2. Comvert the wind pusts Trom krndh to knots,
3. Caleulate the crasswind companent of the wind, based on the wind direction recorded
for each hall howr, and the grientation of the rummays,
4. Count the number of half hour periods oser ten years where gusts with a crasswind
companent exceeding a given wind speed were recarded.
5, Divide by 20 (10 years x 2 hall hours per hour) to arrive at bours per year,

17014 Response o DIRD comments FO3.docx Page 3
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Cross wind component

Figure 2 - Distribution of wind gusts components in the crosswind direction, recorded by BoM over the 10 year data set. The peak gust during the last 10
minutes within each half hour was recorded. Events on the left hand side (shaded green) correspond to the winds which do not place the runway
centrelines downwind of the PolAir building.
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9 Octobaer 2017

Lee de Winton

Chief Exccutive Officer
Bankstown Alrport Limited
3 Avro Street

Bankstown Alrpart

MEW

RE: Polair building wind shear and turbulence impact assessment - Response to follow up
guestions from CASA

Intraductian

This letter provides responses to the following requests raised by CASA [CASA, 28 Seplember
2017) in relation to our repart Poldir building wind shear and turbilence impact assessment FOT
(Synergetics, 12 May 2017);
1. “Provide the actual wind directions modelled.”
2. "The test resulls showld indlude testing fo the 60 m altitude band ocross points
commencing 900 m before the threshold and up to 500 m along the runway from the
threshold . pou should exploln why full testing acrass this altitude band is not required.”

These are addressed In attachments & and B respectivaly.

Picase phone me on (03) 93284800 or cmall me at [gmeshb@E@synerpetics.com,au If you would
like to discuss this matter turther.

Yours sinceraly,

L.j;.-r'?fj ﬁ-ujfﬁ'(—

James Bratt
BE{Hons) B5c MEngSc PhiD
Lead Modelling Enginecr

Refercnces

CASA (2B September 2017). Bonkstown Airport - Preliminary Droft Major Development Plan,
NEW Police Alr Wing Development - Wind Shear and Turbulence Assessment. Canberra:
CASA

Synergetics. (12 May 2017). Poldir bullding wind shear and turbulence impact assessment FOL.
hMelbourne: Synergetics,

SYNERGETICS

Attachment A - Response to request 1

The three modelled wind directions are summarised in Table 1 and are marked on Figure 1
Tabde 1 - Summary of modelled wind directions.

Mame Description Direction (degrees from
true Morth)
Wil Narmal to the propased bullding, appraoximately | 014
northerly
wWD2 MNormial to the rumeays, approxdmately north 034
nartheasterly
W03 At a 45" angle to the proposed building, 059
approdmately northeasterly

g GTE ;H.F«Ii?fﬂ't 15077 all-l'él.ﬂ'l rorir v
Mefbourne: "ositree Erergy Maces, 855 Yperoer Streed Mlelbourne VK 0K Fusiralea Tl =&] £ 940E QHID Fam: +h0 4 9328 SE2S
e, et ned gy and wowy posibrreenen Trpdaces Lom g

Xi_ - -
Figure 1 - Sschematic shawing maodelled wind directions relative to the propased building and
FUMAWOYS
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Attachment B - Response to request 2

wind shear and turbulence were assessed on a series of B0 m high vertical measurement planes
In accordance with the gquality assurance materials that are referenced by the dratt MASF
Guideline B. The measurcment planes were located to capture the full bullding wake width, with
the horizontal extent of the measurement plane varying with wind direction, as shown in Figure
2. Wind shear and turbulence were not assessed below the obstacle limitation surface [OLS) as
alreraft are not expected to aperate below the 015

weirsd dlwrwciion

Figure 2 - Plon view schematic showing the locotion and length of meosurement plones used
in our assessment. The length of the measurement plane is three times the building width
{with @ minimum length of 500 m)

CA54 have requested that wind shear and turbulence be assessed on a 60 m high wertical plane
from 900 m before the thresheld and up to 300 m along the runway from the thresheld. ™ This
mieasurement plane covers a longer horizontal distance than the measurement planes used in
our assessment, This reguest s consistent with requirerments stipulated in the most recent draft
NASF Guideline B85, The mast recent deaft MASF Guideline B also states that "It should be nated
that the modelling envelope is opplied lexibly. Il o proponent dermonsirates thot wind effects are
attenuated beyand a certain paint, there s na requivement for additional madeliing beyand that

point.”

The measurement planes used In our assessment cover the entire bullding wake width for sach
of the assessed wind directions, This is shewn for WE2 for wind speed deficit and turbulence in
Figqure 3 and Figure 4 respectively. For bath wind speed deficit and turbulence, the impacts
induced by the Polair bullding ooour directly downwind from the building at the middle of the
micasurement planes and the bullding wake width is narrower than the measurement plane.
This Is also the cate for WD1 and WD3, as outlined In our report. Qutside of the bullding wake,
wind shear and turbulence Induced by the PolAir building are negligible. As such, the
measurament planes used In our assessment capture the wind shear and turbulence Induced by
the Polair bultding and It 15 not necessary to extend the length of the measurement planes to
200 m before the threshold and up to 500 m along the runway from the threshaold, ™

in summary, the measurement planes used In our assessment capture the wind shear and
turbulence induced by the PalAlr bullding for all of the modelled wind directlons. Theretare, the

methed employed in our assessment is appropriate for assessing against the Pelalr bullding

! Dwr assessment predabes the most recent dralt version of HASF Guideline B, There wat no requinrement to assess
wind shear and turbubence “fram S00 m before the threshold and up to 500 m alang the rurway from the thre sheld™

at |.'IE |.iI1E'|.1'II-I1.'I'fELUI'IIjI.l'.!Ed our assersment

17014 Response to CASA comments FO2.docx Page 3
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against the NASF Guideline B wind shear and turbulence criteria and it is not necessary to extend
the measurement planes “200 m befare the threshold and up to 5K m alang the runway fram
the threshold. ™

Figure 1 - wm&fmmmjﬂnnm”mmﬁrﬁms {eolaured in biue)
Jor winds blowing from wind direction 2 with o 20 knot crosswind component.

Flgure 4 - Sstendard deviation of wind speed mfmwrﬁcnfmmémﬁtphm (coloured in
blue) for winds blowing fram wind direction 2 with a 20 knot crosswingd component.

17014 Response to CASA comments FO2.docx Page 4
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23 0ctober 2017

Lee de Winton

Chief Executive Offlcer
Bankstown Airport Limited
3 forro Stresl

Hankstown Alrport

NIW

Dear Lea,

RE: Further comments on PelAir building induced windshear and turbulence assessment

Further to our repart Poldir building wind shear and turbulence impanet assessment FO
(Synergetics, 12 May 2017}, we can also confirm that:

& The results presented In Table 3, Table & and Table 8 of our repart are the minkmum
wind speeds reguired to exceed the NASF Guideling B (2012 and 20168) assessment
criteria at any paint on the assessed measurement planes, Le.: the results presented for
each measurerment plane are worsl-case,

& We will provide the results of the windshear and turbulence assessment for rumway
11L/29R* in the format shown on Paragraph 45 of Attachment A to NASF Guideline B
(2017). This will be provided in letber format by the & of November.

Please phone me on [03) 9328 4800 or emall me al jamesb@synmerpelics.com.au il you would
like te discuss this matter further.

Yours sincerely,

J;,-:-q; ﬁ‘!’ ?.-L-“
James Brett

BE[Hons) BSC MENgSc PhD
Lead Modelling Englnsar

References

Synergetics. (12 May 2017). Poldir building wind shear ond turbwlence impact assessment FOL.
Melbourne: Synergetics,

' Rumaay 110298 is the neareit rumway Lo Lhe proposed Poliis building, Qur assessment [Synergetics, 12
Bay 2017) showed that building indweced windshesr and purbulence impacts are lower 8l runecays
11C29C and 11RS290 as theie rumverays are further from the propesed Polii building,
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Executive Summary

51 intreduction

Cumberand Eoology has been commissoned by Alls Propety Patners on behall of
B nicstowm Arpor Limiled {BAL)Y 1o prépare & detailed threalersd species mansgemsnt plan
{iree Flam) for 1he management of e newly deoovened populaton of Hiblarls fumana hat
& Hrowe |0 ecoir i Ciode proaimily 1o e propesed Poliln devebapimend site (The Progect], on
fher Bariatown Alrpoet

Hibbertia fmana 5 & small shrublet endemic o PSS, and was thought o be extincd when
angnally described in 2012, from several coliections made pros to 1824 in 2016 the speces
Wil pidicoverad it Maahabark, and iHmmmaﬂﬂ.ﬂliEl‘ﬂfﬂdﬂH Lirsthis
the BC Aok was mbder on Thiy 162h of Dcemier 201 T (NGN Soentile Commadles 2017)

H i noted that ihs Plan foms par of BAL's Emironmenial Managemant Syslem (ELIS],
specficaly mpaeding the maragement of flra ard fnuna aspects on the ainport The
purpose of the P & 10 provide & Tramewarl fof the management of [he newly iertfied H
Tumniang populaBion 10 MirimEe mpacis curing he constiuchon of the Froject and the peneral
day o day opeatons of the Arpor post compldion of tha Project

52  Existing Population

Tra exsing population of H Limans has bean surveved by RPFS (Novermber, 207 and
Cumteriand Ecology [Decambr, 2017) Specimens wara collacted by Mark Atkans of RPS,
vehich wens poainely denifed as M fumana by Andiew Crme af B Mational Herbanum of
MEW (304T). The survey milhods inchuded sandom mesncer seanches &nd grid based
S raked, wiklern adenides] pabores of hakant b B Bpacks

From these surveys, @ ictl of approcmalely 1950 Hibbwie Lmang ingviehk weg
reconded, spread cver 3 main palches, located in aneas of low grass density and ange areas
of bare ground. The sub-populations wene of mulb-gensrabional ape, with a large rumber of
eitablinbed malune plarts recorded The condtion was modedale, wilh few indviduals
BRpeaning o have ko8 or damaged leaves

Al i bor oF 1 gurvey, @ tolal of 024 ra of habdal win a hgh densly of H fumans, and
002 ha of habitat wih a4 moderate densdy of M. fumans was neoosded on the Projedt sile
Criral Thend was [en low dentilty petches of wdendudd reconds of M. Remand n e shody
area wiach Fave nol been calouiated based on adea

T 1)
7 bl A 1L
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53 Risk Assessmant

The ovemarching managemesd chyedive of this Plan &8 o comenve the nstu populaton of
Hibborhia fumang ol Bamaiown Aot

T Fnpact of the populalion of Hibbels Rnang @ crsisned bo b minar, ancd il inclugs
tha rgmoeal of apprcoormacely theee (3} Ingviduale, ool of e popuabon ol 1580 (based on
field Euresry woek), for the corsiruction of a new Code-0 Taxsay The Bvee () indwicuals
ate siready Bolated From ihe main populstion group and avoidance of these three (3)
iredevidiual plares & nol postsble dus to Svalion nequiermists SSeociuled wilh he desgn and
et of T Dhsraly,

Tha lolicwing potenial reks 1o H, fumang have boen denblied duning th conginuction of the
Progect and general opermbon of the aea posd congtrchon:

*  Reemoevalof sddtons edmiduals (o than e (3] Pree witbin e foopnnl of the
sy Rcmwanyl,

* Incressed dust, which could amolMae the plants and lmi Their abiity 1o

s ingreased un-off from the developmeny increasng owedand-fosy resulling in
Fundalian of the habaal o the plants

- Increaded muriend leved andion poliviants resulting from incheased overand Tiow,

¥ Incieagex] eiohion ardd sedmentason resullng) from unconiralisd run-off fom
dipHopTent agas, of machnery opemting in close prosimity to e populabon of
The specees, crewlng inCrodsed dusl, and emoving fop sol, oS minod axdent,

* Cecreased air gualty & a result of desel plant and equipment cpetaling in cicae
prosimity 8o the populabion of the epecies, resulling N resacue seliing on plart
Bl e feCRISnG T ablay ko pholalyTelEe, b0 B el Esleng,

#  Soil compaciion and plan demage from macheneny,

b Mowing frequency and tesght thal coud polentially be delnmental for the
populabian i persisl or maintan growin snd

* Use of hefbicoe in adeiring aeas endering (M haldal aress angd resulrg in
death

However, it shoud be noled thal the Froec sie and sumounds are curmently, and will
sontinue to be, uifised as an oparational ainport, and Must be managed in sccordance with
the avialon sahety recuinements mansgid by Ranksbown Arpoit Limnibed and regulsted by
the Cavil Avrabon Safely Sulboety (CAEA)

e ey : e
2 o el R
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531 Risk Mitigation

A suste of mitigabon measunes have been prescribed, and redase o the ongoing minimisation
of pobenbial risks during the corstruchon of the Project and dunng the genenal cperation of
e Arpor posl completion of (he Projecl The mewly identfed populaton of Mibhanis
fumana oocurs winin an actsss pant of the arpor, close i (he eosting Morth Westarm
Hefipad and Code-C Tasmay Daly hatcopier actiaty adaoant to the Propct sde inchuces
franing fights from sdioining businesses. and aicra®l fying wery low dunng thesr tax o
nearby hangars  This penersies wind and dusi in the habiat areas of fre M fumana habasi
anpa & dentfied in Figure 4.9, Mowing of the grassiands of the sirpor is onooing, &nd the
frisguency depends on the Qrass helghl and rale of growth, bul is penerally marntained dwice
& monih Befesdn 10-152m N hisghl

54 Ongolng Management

A mardagemerd stralegy his bien deveioped with the pupdie of martameng Fe pooulslon
ol H fumans withn the anea, 8 imoroving the robusinsse And Mofeing e afes of
acoupancy of the populalion

T giralegry cutbrnet mediures (0 protect 1Pe SpEcies and Mirimreee mDacis Guring and pos]
canstncton of the Prajct The management measunes nchs

= Creatng management Zones for the popiation of H fumana;

#  irskaling bemporary bencing ta restnct acoess 1o the manapement Zones during the
corafruction of B Frosect

= irsbsiing physical maskers to mark the evierd of fhe maregement 2one boundanes
to alest pereornel io he presence of M fumana;

- Wﬂammmmn&mmﬂm:am
b The piopsgation of A fumans by ke Royal Botanc Cardens, ML Arvan
S5 Monitering

Sl pasedsumects wil be conduchsd o monior (he health and condibon of e W famans
popuaton duning and post cormbruction of the Proecl Wonforing effiona will fecus on e
maadh of the popolalan amd 1he area of ootupandy. Mororing will B sonduched awary thies
rranlng if e fred yead ARd every Sx mafthe ih the second year Momsnng ta acor Tram
1he T year onsards wil b debermingd by & revrs of thir NSWW Office of Envieonmennt andg
Hetitage (DEH) Sedversty Licence monbaing condilions The HSW OFEH Smdsersiy
Licence will be vaned accordingly o caplure: the angoing monitoring recuerements

The monfionng stralegy includes. dentiying the area of cocupancy. sasessng ihe general
condlion of H. fwnans dumps, recotding images of clumps, sssessing ihe condion of
Boundary marken

[T e E—— &3 L
7 Amcw Jrin
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56  Reporting and Review

Feportng 1o the NSW OEH wil ocowr afier mondonng evenis and after a sgnificant
emaronmental incioent o aftér non-compiiancs wsdih Management and MANEoNng mMeasUnes,

This Plan wil be revigwed annually by Banksiown Alrpofl and updaled as megured and
proviced o NEW OEH The revew will fake inbd Bocound ke mondoring records, new
irdormaicn, cormective actcns ard thur eyl of At

LR ARPLAE BT Rkl s AP Fisii DT Crekl FEROIT AT
e L L ]
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Chapter 1

Introduction

1.1 Background

Cumbedand Ecology hat been committoned by Allis Propeity Pamnecs on behal of
Bl ki aiear Arpon Lirsled (BAL) 16 prepade 5 debaded thieslersd soecies mansgemsen plan
{thes Flan} for the management of Hibbarks fumana that B rown 0 ooour within cicse
prcwimity 1o the proposed Poliir dewriopment sie | He Project)

The MSW Polos Fome have boen operaling s Awiabon Suppord Stanch (Polfin) from
Eankitgar Arpod sirce e ke 1980s. The proposed developrment commwsls of ke
conebnastion of @ new “Pobai” tackly, the coraciidabon of 2l exikiing aperabione of Polf,
wil inclugie @ two-sioney office bulding helcopber hangars, sgprors, parong angas and
micckfications &0 i %S

The Projed wil be comsbrucied in close proomity o & recently discovered popuation of
Hibbarhia fumana, & apacies bsled sa Cracally Endangersd under e N5W Biodhverady
Congarvaban A 2008 (B0 Acl) The specas wak il deleclad on the Progt Sk by RES
in Bavermbar 2017

Hibbaris famana & 8 smal shiublet endemic B NS, and was (hought 1o be exting] whon
oniginalty described in 2012, from several ooleclions made prar to 1824, In 2016 the speces
Wil redmcivensd n Moanebank, and fes gince Deen provsiorally lisied, on an emengancy
basas, &8 Crlcally Encangensd under The BC A (and T [ormmed NSV Thoaslansd Somceas
Conservabon Acl 1593 - repealed). A fral determiration as Ciilically Endangened urder the
B Aol was mace on the 16 of December 2017 (NSW Scertific Commies X017)

Hibberha puboruda subsp. plabvoscend & & Is%ed speces 1had has been dertfied within
Barkatar Arpan land, e g2 Ades 5, howaar I B ol founad within (e Progect aile The
pboied B ind a8 Crifically Endangensd under e EFBC Act, and as Encangensd under
i 55 Act A Hibborha glabvescors Mamagament Flan [SWA-EH-8A,-PLMN-D007 04) for the
speces bas been prepaned for Barkstown Arpot, and has besn reviewed i the preparabon
H'I"I"I-Hﬂ'lwplﬂ‘l WHtmmﬂmﬂimW
Plan [SMA-ER-BAL -PLN-000TDE) i drslt ard requires linalsing anos ey stakeolders have
[PrCrCa COETHTIR
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1.2  Site Description
127 Locaton

Thit Propect site & ocaled &1 Banaiown Ao & 313 ha propedy, ocated roughly 20 km
frer the Sydney CBDL wilfen (he Cantesbory-Danks o Local Gowverrmand Area (LGA)Y, arnd
5 oongd o3 infrastnuchare (5. Sawrrouncing land uSes inciioe wanshouses and incusirgl
UEEE, COMMErcsal operatons. and kow dersly residental cuwedings The NSW Polce Foce
e B opetating Polhir from Banksiown Arpo snce the ate 1800

Thit Project will bir iocated & thiv &nd of Drovid Boad, south of e Red Bamon Faclty
Iecaled pamaly of B folkreing loos:

¥ Lot 30TIDEMOTT 40,

¥ Lot 0ATMO0TTLD

r Lot A0BTH1 152148,

= Lot 10D DPRS2861, and

F Lot 571DPI014A 22,
122 Proposed Development
The Project imvaives consaldabing Lhe eusting cperabons of Poltur indo & singie foodty. The
Project will ooour on he nodfewestem pofion of Banikstoen Ao and will consis? of the
coratiustion of:

T sloney offios Duilding,

¥ Two rangars and mertenance facifes;

s Corcrete aproems to efher side of the apron;

¥  Paiking areas;

¥ Moihications 40 1he exsling tdwigs,

= Fead Lpgraces: andg

= Anclary faciifes [amontss, pump roem, Faied sioape, slormeaier cebanbon,
Endccapig ard spfinkier )

Thit Project comstructon phate is expecied 1o e 14 monthe. The devilopment Eyoul &
sheram i Appendic B of the MDF (Craverg ADO7 lssue 5 (Craafiord Archilects. 14 February
SE]R
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1.23  Ewisting Vegetation

The esiplrg vegelabon of Banksbown Arpofl & bmvded o open grasslands and Bolated
pockets of shngbs and inpg plantngs. Those plantngs conoisl pnmandy of oolics and
panded natres near buldrgs and slong roads. The mugonity of the pressiand & dominaied
oy exclc grass and fort species There S also @ matve sand of Gooks River! Casticraogh
Ioribark Forest, fisted as Cribcally Endargered under the EPBC Act al the easten and of
his ginsan

The Project & proposed b0 Do consinched wilhin grasiiand aeds, ond evsling cperatonal
arga of te aipoet The Project infrastnuchure will be focated in close proxmity o a newly
discoversd populstion of M fmsns The pomulstion present i B boalion @ wel
esfabinbed, wilh molli-penerational indmidual wilthin esch sub-population  Fcheding
MUFErcUs lange (aRhough prosae) matue piants. The exEting condiions eapevienced by
theg pogedaton inchucle repula mowang, enogion, dusd Nooding and adndshear Trom landing
mekcopbers. The local cecourmences are conoentraled on opon anas, wih ke grass densdy
&nd on Exposed eroded wod

For ihe purposes of The Fan, the area of pobartial haBARE for M fumands nas bl denified
e e Shudy Anea’, ared neqredenis The ared sunaered By Cumbeeland Ecoiogy, BE shown i
Fhgure 4,1

1.3  Legislative Framewark

Sansiran Aport i a federally leased aipod, and as such s ecempt inom appeoval urder
She EFERC Aot i a Major Dervelopment Fian {MOF) has been approsed for the Project. A dmalt
WMOF has besn prepared for the Project and wes submifed o the Depertment of
Inraiudure, Regional Development and Cibes (DIRDC) n Qcsober A7,  Srde 1he
sulrEaion of the drall MDP, Fikberita femans wal deconeerad i close peocimdy B e
Froject sile in field sunveys conducted on 1T November AT by RPS and positvely
hentified by Andiew Crme of The hatonal Herbanium of MSW [(2017). DIRDC wene rotfied
of 1hs findng, who passed doen B commernts on the dealt MOP The dalicieed woiding
ek 1§ Copsed verDabem fromm e oer eceded from DIFDC (Ealed 20 Noverrbss J017)
and i ol relevanos o P Flan

Hibbafia fumana is ksted by NSW Office of Erviionmant and Herhiga a5 & crticaly
andanpeied spaces. facing an atiramad hiph nsk of aifnchon in dustrala in the
immachale e, THis piand Ras only Do found in one aiher localion. &l Me site of
Mea Mocrehand (nlemodsl Temead The popolelion decovensd of Bankeloan

Arpeor i5 hgphigtiod i the SWDF a5 the localcon of 8 feeaway' roecoriigurmation and' o
Fawdistand anpansion aras o Fas proposes’ densiopmaent

The Capariment of ife Envicnment and Enaegy (DoEE] advised the Dapacimand
o, Foicwiarsy ffas find, Ui Pioldr dévalapment will Row riiuang & Sonsocsalion i
Ior he Hbboma nans popciaion, 83 wal an oefadieg inbenalean  outinng
changes no the dMDE
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.ﬂm:-ﬁw.tmnhmm Aelirirdeer oy chivcin wisdinir fo Soonoue e 00
AL io prowide b the Depavtment evidence of DoEE's salsfaction wilh the requed
conservaion plan BAL shoukl aiso provide fhe Deparfment with 3 submission
detading any chanpes to the JMOP mads i respect ko e conservation plan and
previding evidence of Corsunahon wilh afiscled partes, inchudng the NEW (Mise of
Ersvizerimant and Henilage and iocal anvronmantal groups

BB forsang & HSd ad Crically Emdamoired Ufeer the BC ASL B0 8 raf e Urlar
the Cammarweath EFBC A However, (he Seyedopment of Commormeaith based land
does not reguine approval under the BC Al or SPBC At tehere a MOF 5 pcospled)

The N&A CEH adminsioens the BC Acl, whech provides for e probecion of Heeabened
apedied, populstons and ecolagcal commurilies amnd e habds wilfin NS As pad of the
coriinual operabion of e aupodi, A Thiealensd spedies Beence, 8 class of Dodiversly
congahvalion oerce urder Fat 2 of the BC A will be sequned far any acion thal s Gkely
o resUlt

H harm to an animal thet s 8 frestened species of pard of an ecological comimunidy,
of

o pcking s planl trat & e Beestened speces o pact of an ecolagical commurdy, or
#  damEgto s habiat of 8 theenlened Bpecies O Beolagcal communty; of

F dsrrage 1o 8 dedered ansa of outstanding biockwersity corsenvation value

14  Purpose

Tha pupose of s Flan s o provide detads on the management of the population of H
fumans al Backosboen Afpoil. Tha Flan ssms % emuce hal the esistng populahon @
ProReRd ard rarsged (o recucs mpacis 10 e popaalon

The abypcines of This Fian ane &8 1oloes

¥ Summanse eastng informabon on e hslory of H fumang, and is coourienoe on
the simport as detailed in Figuns 4.4

= Cescnbe e melfoos and resuls of duneys conducted o dale o defenming he
carend exlent ard condiion of H Asmana on the anpon, as delaiked in Figuie 4.1

= Estabish giacaiings 10 maraDd I failing poputabon of H. fumand on the aipot
g detailed in Flguse 4.1, and

¥ Estabimh marieranss, monfonng and repotng meddires B phowide ohgong

rianmation on e cordiion of The B s populabon of e 3fpor &8 diteied
i Figuare 4.1 and 6.1

TommmeLand Lo B B e S Frae  Garw o camy R W e
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1.5 Roles and Responsibilities

The relevant parties imodmed with ersuring the management achons n the Plan ane camed
ol Are summansed in Table 1.1 and nciuce both consirucion phase and posl-coONSIrucHon

phase actvities
Takie 1.4 Roles and responsibiities
Fhasgy Btsan Rasponsable Pyrmponns
hal al partes comply veih the management Al CED
in #i6 Plan
an Rtk manbanng role B seriune That the AT B renment and
nitage Manager
——
the wirtks snd ansre &l parsonnel adhers B L’rm:hl:nm
TP T ] (Pl Sulfanivd] i Remranig el
T
S hann Frisure Fhirl e Sile Superyriors and perscrnslon the  [Prncgie Cordoacior
adharecs bo e rraeagennesnt irasd et outliresd in
Tl T managemin]l mpsired o this Plan s Prediple Cordiadior
ied i As Consiecson Ervircnmantal
regpdalony cwitiEght of the wod ks, and maindain  [DoEE OEH
active moninring roke bo efvsune Tl the requirsments
Thir Plan ang arglanmenied,
el ol s crrply wllh the rTacageTen] AL CED
ouliened i s Plan

an adie monionng soke o ensure that tho

al Sle varis and masTienants whd emiure al

LR
% hinderake monilofing 0 acoidance wiEh this Pan

Lincartaion Maiianincs works (8 g, Wesdieg, Mo
|paintng eic.], as reguired, in accordance with this Plan.

Fonmantsl Contraior
b Facibbes Manager

LA BEOL T T . Rkl Al AT

il BT el PSR | ST
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Chapter 2

Conditions of Approval

21 Commonwealth Conditions of Approval

B discursied abvees Blanksioan A Epon S-ﬂ”ﬂﬂﬁ"ﬂl‘r wamwhmﬂ has &
Wajar Develocpment Fian (draft) 1o be apgroved by the Departrrent of Infrastructure and
Regicral Development [Banksiown Arpot Limaed 2014), DIRDC

Under Sechon 160 of {he EPBC Ad, the Minsier for Infrastructure mosd consider advice from
the Emdromnment Minister belone authonsing ihe mglementalion of an KMOE i (he action will
have & sgrificand impact on the emdimament The Emircnment Minsier can neoommend
condiions o e attached o the authorsation (o prebect the evionment. &5 H fumana 5
nof Isbed under the EPBC Act, a Part 13 Pedmil is nol neguired.

2.2  State Conditions of Approval

Hibberiia fumana & isted under the BC Act & Onbically Encanpered. The assessment ang
apgpioval process for the Project i adminstered by DIRDCC under the Arparts Act, and
theralore o Stabe approwal s reguined

As parl of the cnpong maragement of the ste, includng underlaking actons such a5
mwing, a Threatened speces loence, a class of biodeersity corservalion lioence under
Fart 2 of the BG Act, wil b required

(ST E o] Bt R ST R S TR ) Fdi L T el SO T
L] |

Chapter 3

Species Profile

31  Physical description

HibshaTi fmans i B Ceoumbant shiutist of tha Temily Diliereacaas that grows 1o 20 cm high
& P characlenahc yellow fiowens (Photograph 21 (Boane Gagern Trust 3007T) The
Erarehas AN WAy Bre! Bhodtly ineseied mubpsand, WiEh mary Dranches ongnating ab the
e (Fllguene 322 (Botanic Gandens Tt 2017)

M, number of chamotes can separaie H- fumana from: similar co-oooumng Hibbarie 5 pooes
witer rcf in Tiower. Fod rslance, . fursans Fas & Wt ol far in e Eal el b5 0.7 mim ang
{Figure 3.2 ¢}, slelale [stor-shaped) hars on e eaf suface (Figune 3.2 d) with B abaxdad
tirface being visible and rol enfrely revolute (Figane 3.2 &) (Batanic Ganders Trust 2017)

The fowes one podunculsle, with single ficeson heminal on he stems, tho peduncio
wiorgatrg in Trud (Figuee 3.2 gh Hblortis fumans has usially 5o 6 slamers clustend o
o side of 1he ovanes (Figuee 3.2 [ The et ang uswally maerow-obiong, 2155 mm
g 0512 mm wide, with & pétisle 0 2-0 45 mrn lohg and an abiubs iscurnsd e of the
caniral vein (Botanc Garders Tt 2007)

LT . N L

an
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Photograph 3.1 Mitsbertls fsame (source: Royal Botanic Gardens, JAT)
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3.2 Regional Distribution

The species was considensd exingl when descrived by Toelken and Wiker (2012] as e
mmwmmmmmmlmmpmnmww“mw
Urkil # dscovery al the Projec! sie, there was only one known populaton of H. fimans,
wilkin the Moorebank inermodal Temira Precinct, with the Arsa of Cotupancy estimaied bo
e Sk The speces was Tound a1 Banksicwn Aport on 17 MNovember 2017 in flora
surveys conduched for the Project

Lty & known of its histonoal dstribation, however he population of H fumana at
Woorebank Iniermedal Terminal Precent was located in the tarsbion Zone betesen
Castiersagh lnorbark Forest and Castlergagh Soribbly Gum Woodand in the Sydrey Basin
Eeonegion (T ryeatened Spesies Scentfc Committes 201E)

3.3  Threats

A& the species hae boan only recently redscovened, Iftie is known about 1he thiaass o thi
spacies. The MNSW Threalened Species Scentilic Commitbes (2016) and the MNSW Offca of
Envirgnmant and Hertage (201T) identified some thrests o H mane besed on the only
olher known poputalion ocowmng al Moorebank Intermadal Tenmsral Precinct Theeats
G,

E Aderation o fine regime, fires ocourting loa frequantty ar {oo mrety.
= Loss of existing habetals, and habdal degradation

E Irvasars from weed speces. parculatly, oy shiubs, derse shrubs and
sroihering grasses; and

¥ Fragmentason and isotalion of 1he populaton

3.4 Biology and Ecology

Mery little s known about the bology ard ife opole of tis speoes. Howeer, the speces is
bencwt [0 sUcker, which SLQeEts That it may be abie 10 fe-Bproul [Mom raottack following fine
events (NSW Threatened Species Soentilic Committes 2018)

BRI Dk, o B ARSI o 1 [ r.-m:"\.-nl-p!wn'..-n:
A L o i
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Chapter 4

Assessment of Existing Population

4.1 Methods
d it Litevature Review

In preparabion far (M F1an, neyant [Demburs from piel sludes of Tha Progect kne. and Trom
shudies of the H fumana popidation af Moorebank injermodal Termenal Precinct werg
reviewed The indudes a Hbbera glabeescers Manapement Flan (SMAEM-BAL-FLN.
COOTT) oulining e Fanagement of the cloely reabed species, Hibberta puberuis subep
plabrascane, &l the Barkslown mofl Howsyver, a8 prevously nobed, Dhe e
gabiedcers Manaperment Fian (SMA-EN-BAL-PUN-D0OT04) B cralt and reguies liralsing
onee ey $takehclonrs e proviced commant

Adafonally, the Bankibown Alpor Master Flan (Banigtown Ainpor, Limited 2014) ras been
wsed o asshl with preparing the Plan

412 Sie inspections

Fievinus Borm fuveys wele condusied by Mark Alkend ol RFS, who reconded 1he 1oealan
of H. fumana on the Project sin. Specimens warne coliected by Alfkens which wers posthaly
dentifind as M fumars by Andeew Orme of The Mationad Herbanium of NS (2057 The
suney melhods included random meander seaches and gnd based searches within
wientified patered of RabAAl for Ing Bpecies. Co-OMnaes wene feddroed Insm each plant
wiendifend. oF & cloge group of irdviduals

Taspebed H, fumana gunveys fof ife Projed] sie wene undertahen by Cumberland Ecalogy on
T Deommibes 2017 bo vendy the extent ol fhe populstion and identiy mansgement smeas. For
the purpGses of Mes Fian, e sred of polertisl habits! fof M. fumand has been oenbfhsd as
ihe ‘Sludly Area’ and regresents [he area surveyed by Cumberland Ecology, &8 showm in
Figure 4,1

Rarcom meander echneque 1o dertify e location of the habtad palches, &1 the outer
edpes of the habist patches recorded by RPS [2017), detaled Waverses were wsed, with
b ecnbogpet walking in 30 witke Barsects 10 dentify any new aneas of habial and exdend
the krown palch atvaa Rardam meanders were oominusd throughoul (ke Study Arel, o
ket Ay MW Angas of Natdal

Dt T B A ' s v
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The ocitions of al indvicuals wens recorded wsing a hand-held GPS, with an scourscy of 5
10 & leal mnd bod was collecied from an mdenidual, ard wars pressed

4.2 Survey Resulls
421 Frevious swveys — RPS. Movember 2007

Suveys conductsd in Novermiber 2077 by Mam Amsent of RPS cosened and reconsed the
kcabon of Hibbarla specimers on e Project sie and colleched samptes bo be oentd ed
Aller collection, Andreswy Oime of 1he Mabonal Heharium of NS (2017 positreely idertdisd
Ihe apecamers b0 be W Anmana Froa e survey & (olsl of 1367 obtervalors of M. frnss
worn made i the shedy area. The oation of the obsenrvabors 5 mepped in Figuens 4.1,
along aith he localion of the species a8 recorded by Cumberdand Ecclogy

422 Tergeted surveys for K fumans — CE, Decermnber 2017

Cumibediand Ecclogy conducted targeled M fumana siie inspedions in Decamber 2017, The
OOarTEhoEE of K fufidcd on [he Frodes] e win conbeflraled on Open Sfess, with o
s consity and on exposed o (PFholograph 4.1] Adstonal reconds of H fsmana mace
by Cumbeniand E.l:l:lll:-;'f bofalbed approodrrabedy 189, which resufis i a folal popuaton Oof
approdmately 1550 indriduals

The sub-populiations weng of mUBi-genemEboral o wih 8 lape rumber of eshabiaheg
mature plants recarded (Phetograph 4.2). The condtion was modente, sdh few indvic.ois
APEEinng o Fdvd DE] OF Sambded ledeis, AARGLGH Mo dibd S550E widd dn10end Bl e e
of gunAy, Mo inghvickials wers Mowerng, akhough seveil had Duss and one dred Tirwer
was found bereat an indmidal. The dissechon of this Nower poskively dentfied & as H,
fumans. heving S siamerd

T Speckrs was igund n vagetabon domenaied by (oot grass Speces incihuiing; Canchg
clandesiros (HKikapu grass] Cymedion dachdon (Couch gmss), Losum ngicdum {Anmued
Ryegresd) and Seacdianhiuem secovcihiam (Bufais grad), and aeme nalive aheul gpeies,
Irchedng Kungos ambaue [Tek besh) Ceucopooon sp and Meialouca docom thad has

been roubine by mown. {Protagrat 4.1)

Ad rohed abdrei, &1 the Bne ol e S0 InEection, e ndhidiaall recofted weng Incaled in
angas of ke grads dersily, Wih proundoines of approcemalaly 5-05%. Howewes, ouside of
The Fabia? ansas, groondoover was @ pprossmalely A0 TR, Sooecies drvars iy appoaned ba bo
hhigghisr B TREs Bned TRan Sumdurcing Dars of the Site, wiens & PgPer cover of axclic Grasesd
wis phGrved

S e o A L T e ol e RMANTC A MR LASEI

Phefegraph 4.1 Grassland and axisting streciungs coourming on the Preject Site

Pholograph 4.2 Patch of M furmanain the Project Site
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A combanabion ol recorded obserdahion lrom RPS and Cumbedand Ecalogy surveys was
used to desigrate patches/sreas a5 effer high censity palches, moderate densty patches
af ke denisily pallehesfindivichis! fecords (Figure 4.1) The lotal area of ectupancy, which s
the smallest anea occupsed within ihe extent thal the species ocows, was 081 ha

A the time of the survey, a tolal of 0 24 ha of habiat weh a high density of H. fmana, and
002 ha of habita with & moderabs density of H LUmans was recorded on the Project site
Chaerall here was len iow dersily palches or ndwvicdua! records of B mang in the sty
area, which have not been calculabed based on area (Figure 4.1). The eslimated number of
ircineiduais in each habia e (Dased on aralyss of data lom KPS, 2017 and Cumnberiand
Eoology, 2017) ane represenlad in Toble 4.1, and includes an ndcative nurmber of plants
present in each haoial typs.

Table 4.1 HMibherfiz furvsrra habitat area and numbser of individuals recorded on the
Project SHe
Approcimabe Mumbar of
Habdtat Are Tetl frea of Habitat [Ha) Isdividuals
piigh Denuty D24 1508
Dharsty D02 34
ndridual Becords 8] ]
oial 1550
I.m-lil'l.""l-ﬂ- H.-l:'.'.-r\ll o o ‘-l:d. r..-a::'\.-lu .“"""H'-.ll":
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Figure 4.1. Areas of Hibbertia fumana Habitat
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Chapter 5

Risk Assessment

53
L8

Project Risks
Consiruction Rizks

The st on MDDy Aamana B comeidansd 0 e mndr, and will include the remival of
approsimaiely lheee (1) indhvicials, el of he population of 1550 (based on Reld sunveys),
for thae conginuchon of B ngw Code-C Taxkay, @6 shoswn i Flgure 5.1, The indkaouse o
not from within the hgh densily or mechsm dersily paiches, and wousd not rave been
mlded in the Hibberts Habiat Mansgemen] Areas [Sachon 6 1) Avoidance of these iheese
{3) incividual plants & ROl possitle u 10 Syislion pecunprents B4Eociaked with the oesign

of faxhaiyE

5.1 Management Objectives Tha folowsng potential risss o H Aumana have been enified during the construction
The overarching mansgement obwedne of this Plan & o conserve (e medy population of v A ok il (o e the 3 A P e
fhe species on Bankstown Alrport Tewary sigernent)
Fishs to achieving this management objectye, inchading site specific risks 1o the popuaton *  Incressed d4UBT which could smofher [he plants Bnd limt their abiity 1o
of H, kmane, ane oullined in the sechions below. However, it should be nobed that 1he photosymthesis and reproduce,
population ooturs withiin an area thal B curendly, and wil conlinoe (o be AilBed s an
operational aipod. and must be mansgsd n accordance with the safely requinements ¥ ingreased run-aff from B developeTent. incrassing overland-fiow ot resulting in
alipuialed by BAL rundabion of the habdial for the plants

= Incrmid & Mfriang el Bndor poluiars. resulley] Trom increaded oweand Now,
52  Existing Risks .

*  Spiead of eudlc SpecEs o machinery whists Debween aess oulside of he
Thi population of Hibbartia fumana occurs within an sctve pall of the arpar, in close consineion e of arport land
proaimety io the existing helipad and Code-C Tamway Dadly halicopter acthity arcund the = i i R ki e et Famll Tt
Project Sile includes training Fights from adjaining boanesses. solary wing arcrall Mying very i BN umdmnm" PRI
ko duning thesr howes 1axi %0 neadoy hangars and fixed wing aircraf mowemenis on neanty 1he apecies, crealing increased OUSL BRT MeMOVINg 10p SoiL, 10 8 MINor exdent
Lanhways. This cresles wind and dusl in the habxal ansas of 1he M fumana

¥ Decreased aif quably & 8 nesull of desel plant ard eoupment comaling in cose
Moraing of thae grasslonds of the airport & ongoing. and the frequency depends on the grsss promimity o the populabon of the species, resulting in nesicue setting on plant
height and mie of geowth B 8 generady maintained bvice @ menth at between 1015 1 %m eaves &te reciucing the ability ko photosymihesine, S0 8 mingr extent,
in height The habitat for H fomacs & predominanty within mone bare aneas, whane ;
campetiion from grasses is reduced, and hence this area is ikely o have been moved less #  Bscape of polhtion, such as pelrochermical subslarces of waler contsining
frequently than adjaining areas. Monstheless, the populetion appears 1o be well established ampendies] sciids., from the construction se; and
and Fas lolerated freguent and kKw mowing over 8N exienced period of lime. . . o and om N
WieBd BDECHS Afe present in the M. fumana habtat areas. as isked in Section 4.2.2 and 532 Operationsl Risks

inciude the grass species. Stenclsphrum secuncidum (Buffalo grivss) and Kundos ambigua
{Tick bushi), The growsh of these species is currently suporessed by the slashing regime and
iozalmed orosion Howewer, there s a ek of plher species, partculady K ambgus, o
oucompate of thade the M fumara indhaduale present § managermnenl measures ane
afered, or endronmental condibors change, that are favoumable for the exobc and natve
Grass specied

(S R LR R ST E S Fiwli  DawdaTCraRd FERSIT i TT
L o i

Thee fodlowing fsks 1o M fumana have been dentfed duning the operatanal phase:

¥

Mowrs) Tnequency ard heighl inegporopnate for the populalion o pesEl of martsn
ot

Dt T B A ' s v

32

Sk R



cumberland )

ecology
 SBol compacton ard plant darage from vebeckes and mactinery

= Lsg of evbicide in agoning areas enlerng The habiat areas for the poputation
and resuiing in death;

¥ MMMBWMMWMWNMM
tht favour exotic and native grass species, which could outcompete H. fumans
ard

» Shadowing fram rew buldings resulting in urduilable hatstat for 4 fumana

Thess management obectves and risks (o achieving Iham a%e summarised in Tabbe 5.1,
Wanagement aciiors, inggers for detection of reks, and feasible comective actions are aiso
surmeriansed in Tabbe 5.1 The rsk moin @ based on the table provided in Appendix &

CARREPLAE BOOL o . MR A 11 [ e
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Chapiler 6

Management Details

6.1  Environmental Management Qutcomes

The proity for e mansgement of the B fmoca popuiation at Barkslown Anpoit is o
mairtain he opulation within e area of habdsl o mproee robuginese and increass 1he
aea of cccupancy of the papulation

Specific arvironmental culcomes. o e maragement of H, fumana include
" Emsunng the speces & peobecied from impaats resulfrg Som consinuobon v,

b Emtunng B is 0o net 55 1o o popuiabon, and The ares of oooupancy &
gt rad s e

¥ EEUnng the long-lerm martenarce of (e apases 8l he aipat; and
¥ Facibsng off-ste maragement through peopegaton

Thie managemen sirxiegies (o be mplemenied fo defiver these emironmenial manapement
oculcomes afe outired in detail below. and include the folowing

» Devaiep ModboRment Iones w0 ey (he population Zones of M Lmand o he
Propecl site;

" Corsinuct a temporary excusion fance during tha consinathon phase of the Frosect
o limitt socess and mitigale agaimst polentisl dsmape to the species,

* Establih a Hibbertia Management Anea o dentily boundates to facliate mosing
BEilEs,

*  Develop & mowing regime for the maidorance of W fumana irskde the
Maraga et Zones ard

* Propagals ndsiduals for cultevation by fhe Australian Bobanic Garders, Mourt
A

Y TRy i P —r—— ' [ L o .
b 7 budim A

¥

Cumbariand ‘=

ec
6.2  Hibbertia furmana Management Zones

In oeded %0 marege the population of K fumans af Banksiown Apot, ihree deSrct
marsgerenl Iores will be eftabished duling corsiruction o ihe Propsst (Figure 8.1). Tha
Mardgersnd Janes encempass Me hes man groues of B fumans oocusning al the aepot,
and will alicw Tor iangoied mordonng of the populatons.

e o the distribution of 4 funana in relation ta the Project sie, and the clase prosimily of
some indvidual planis o the exsting rfrsiredune, § @& recesssary that three solaied
rmdﬂwmmwmmdmlrutmmntmmmpnlﬂ Thesia
roivihals ooour 100 ciose lo exmting infrestnusture and ane too Bolied fom fhe
MarageTenE Zones 1of it 1 e practaal for fem w0 be fenced

However, il sutable plant mabenial s present at the bime of coliechon, These ndiicualy will
be Lsed lor e collection of cullings and seeds fof the: propagation and seed corservation of
fhe Bpecies by the M1 Annan Royal Bolane Garders (vee Section 6.5

6.3 Construction Management Measures
&X1 Geneval Construction Management Measures

Polertial impacts 1o fora and faura ccouring in he comiruction phase ihet can be
maraged incluse nun-off, secimeniahon, oken and poliugon To redses sedmentalnn on
fhe constnchon ste oison ool megsmes shoud be mpemented. Ths ncludes
mineniging he amount of @goed soils on e Progect sde af any ghen ime Al sod
shochkpiles should be acequabely covensd whn not in uSe o prevenrt sosion dufing ey
rairfall

Spdment feroes should be establshed aound ihe penmeser of the development area 1o
minmse the impacs of sedmentalion on the agoining vegeiation Dunng development.
precaulions shouid be fken o ersune fad mo poliution. such as pelmoche mical subsiaroes
of walel contaving BuBpendsd solds, esapes the consiruchon sfe Polulion rape and
rrmereal of podion (o s olf-gke oo wolkd help (o miremse podlulicn mpechs

Ml gereml corsiucton manspeTet measues vl e fully detaied in e Corstnacton
Ermeronmental Maragemsent Plan (SEMP), 1o be prepared by the Prirciple Cortraction

832  Incuchons

Al pemincion pereonmel will Be requined I aiend an nduction nefing pRor 1o
CIENMEnGing work on sie. The nduction wil be pesersed by (he BAL Bremnment ang
Hariape Emdronmal Manager, o @ romnaied supendsor Tor i Princpie Contrader, whi
has been authorsed by the BAL CEG or delegale

Theet indction will include an owvenitw of the ervironmend of 1he apo, ooahon of serdithng
species wathin 8 ro-po-area (ihe Hiktetis fmans habiat aea) and details of the CEMP
EpplCAbiy i mngahng rak i B popLiaTon present in closd proaay [ the Froject sie

L e Lo B Bt ] frm



o {'u.
Eﬂﬂhg}’
£33 Temporary Exciusion Fencing

The fhiss marageren zohes (Figee B4 of B Gmars vl b fenced duorng e
corsbraction phase of the project 10 ensung o damape s done 1o the Species a5 & result of
comstruchion works. Contracions and sub-conirecions wall be mads meane that these lenced
Zones ane not bo be acopssd GUNNg 6 INduchons

The oo ary lences meed io D oormliucisd and kepl n the folowng aondition:

£ Lsenlng am the coittade of Iha pre-placed mamen (B8 deachbad in Secton G4.1 |
that will be placed in the ocatons shown in Flgune 6.1 The lemporary lencing il
ba instalied ot & dstance of approsimasely Sm from the ma o

= Milal slar pickoefs with caps. (fhopd on) nesd 1o e instalied along the prescribed
Lourdary (Figuene §.1) & rdoruem of 2 m aoat

= Palgrieh lancang Miedi 10 be i ol 1M 2187 [okab,
¥ Thederce need o be upeghl and stand aoproaimately 1 —1.5m off the ground:

= Tre fence should be chocked at ihe std ard end of each shifl o ensune s
riegrly = masndained, and

LS Tre fence will be sOn-posied 10 make | chsar e the srea fenced off s an
oy e oreneniyl exchBicn o aiih pesincled acoess

Thi comsbruction of the Froject & e 10 ke 14 monis 0 compieln. HOowawer, works
edjscent to the maregemenl Zones, cormists lagely of the decommessioning of the pre-
eisling tandwiy, and may only ake & relatneely shart penod of tme, The managerment Zores
ahoud be Remoed whilk! s comslmcton work ooouts in Ihe Adipoan afead After this
Corsbruction i comphrtad, the mana perent 2ones wall be physically manaed fo alow for the
ODIAT0Nal MoWING NQuingmants. o conbirs

B4  Operational Management Measures
S41  Marking the Extent of the Popuiation

ARer the dsassembly of the temporainy corsiructon lencing, the thiee mansgemeant cones of
M. fumang will De plyysecally markesd-oiK [ ensune (nad Neld vworkors and apodl pereormel
are pwade of e presence of [re species The ashen] of e boundanss & detaied n Flguhe
6.1

Wowing operations will conlinue [(See Secllon 643 which makes fencing She ones
mprachcal. Boursdany markers 0 the fodm of Ginder BoChs or obher suiable material
paried blue (Bs per ths Hbbadia banksfown populslon, locsted within ihe arpor) ae
MMMNNWHWHHH FLFanS MAaraDemrant 2onss.
Thar markess ana W be placed 3 20m nlsnalk on the bourdary of each Hibbertia Tumana
rabsiat aren, and estabizhed under the supenison of o guaklied Ecologist

“Dmiont Lo B i A PR ms b it
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ecology

The rakrg of boundaries of e maragement Tones alows feld wotkens sasly obsers The
el of ke mmeds SOl apoly Te BEpioonate mowag fegme 10 he 8res (a8 ddcuided in
Section 6.4.7) Tho approcimaly ol-hacks. of works from o fegh and modum dens £y
pariches of the populadion anre ot least 15m, os shown in Figurs 5.1

£42  incuctions

From the adoption of he Pian, all sfe personns! fequinng acoess bo e Mbbads Remana
MaRSEMMart Aras vl B nequinsd [0 uroeriase 80 imductian wiin e BAL Emasaament and
Herdape Manager, of 8 sulably Tamad person, Reminaled &y e BAL CEC of dekegale. The
conients of e ndkcton wil be as per the comsiruclion phase (Section B1.2), wilh the
adoition af specilic precawtions for works within the habital of the populations, noiuding

" Accens is bred o scheduled mainiemnance {mawing) and mondomg adiiles,

= Farking wilren e Hibborlia fumang Managemend Area @ nol permiled, and
diving of machirey ahould be kmded 1o a nde-on mover. of ight wnghi smnall
Irectior ared slasier,

" o herbiode s o be used wiibin (he Hbbarta fumans Maragement Areas, of
willin @ 20m redus of each paleh 1T weeding @ reguned (bee Saction S04} [hen
land-weading sl Do Lndeitasen by 8 cuaakied Dush nepeneraion

A @l 80 work (mawing) will bo congusind By BAL greunds mainbenancd $38, the ngi of
breaches to thia protocal & imited, #s (Feshe s will be comssbency of aocess by trained sialf

iGenersl s inductions for all BAL s2afl and contrachors ane mandatory, using ihe BAL an-
fire BRinduction program This progeam will De updsted 10 include dentification of the
Hixberia fumana Maragamen Anea Roalions Lo Mo Go Jones’, and & deechion o e
ontarng wenou prior approval  Addtionally, the Poldr Cperabonsd Emirenment Flan will
provice cotais arpund no-po Zonds and franng for their empioyees

543 Malwenances Mowing Regime
i Corrant Mowing Regime

Hipsing curmanBy DOCUE O fhe PTolect sie a5 pan of Banksioan ANpOrE' DENBEl grounds
kpeping regme. 0 discourage smal mammals ard Dirgs, which may pose a risk i aEcraft
GoerAions

Mowirg currently oocurs apposimalely tvice a month during wanmer pericts and onoe every
B ot duning codler pefiods. Grads @ mowT ba 8 height of 1015 em above: ground wilh
elhir & Facior and Moead il wilh fedr rolahng DAces, OF & node on mowar, Wil fnand
matng hisoes

Tre perimbercs of M ferdtd o Barssiown Jipoit may have Been Berefihed By this

MM MegIme, B8 mowtng may conbrol e eadlic giasses thal may cthepens ool -compete
M. furnana.

Tt o € B " o e b
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Mowirg will corliius e pat of fhe maragermen of H brmans insde e prescribed
DoLrClEnas Wroar e Tollowing reqursments

S Ensune that al mowing st members o inducted 1o the corect moeng
piossiduied dullrisd bilow and can iy B Aemang coficlhy,

» Thelfrequency of mowing events will be deterrined by grass height A grass height
ol 201 & oF Bbeas Wil IGHE B Mdvalg Evant

o WWEnn (ke marked DOurcianies & frenimum blade height of 15 om above gromand
shoud be maiained and

= Ao Mowing may ciuse dshobance 0 the sod a tacior wilh Droad. low Hessure
TyPes el DE used by minkTeee Samags o plande and Sebebance of Boie.

Sdd  Heed Management

Ab he b of prepasation of this Plan, the Hibdarie fumana Habitat Areasg were naot identfied
& conlars sgnficant densibies of weed species, o oifest ground oowel Specics hal would
threaten ihe surwal of indhedusls of the populabors. It was noled however, that adjoining
umwmruuh;urMMnrmﬂu-pmiMmmMm
oulsPEete o Sl indnvicluals of 1he populalion

Az ihe population of H. fvnar & well established, § s not proposed Shat reguind weeding s
scheduied However, (his will Be reviewsd s pad of the regular mordoring. An incressed
anurdanoe of el grasees and herbe of above SO% within the M, fumana Management
Mg il B B cecaaremmesd 1o corcuct Fandoweeding 1o be urcketaken by & quaified
DURN-FEQENHrATeN CONraciar

Woeding mathods will D consshent with those undedaken lor thy Hehbarta hanesiown
popuation on the arport. Methods used are a5 follows

¥ Unedertakon handowesding mishually using the hardpulng Pechnkues o remove
fhe exisling exclic grans covel and nof-natives from rools within the extent of
Hittarhia fumana Managemant Aseas,

¥ Undertake hand-wepdng usng oownng techregue To mmose e sxabng eolic
Qrass cover and nor-natves cutseoe e Hibberls fmana Maragement Areas, oul

o & distance of ai el three melmes from e edges of the ndvidusl sub-
PapURiar;

*  Remove ihe resulfing green washe Trom the mansgemen] s by oropsl Baggng
and deposal in the Banksioen Arport bens; ard

i Provide a conose report oulining the work undertaken, methods used, and nesuls
obtared [inchuding amourt of wesds ceaed I lenma of e sea () o
percentage of e anea) along Wil fECOMMeEndstions o conired J efminsle the

Dt T B R A ' e o
7 bl w T EE

Cumbariand ‘=
el

wehs i the futufe T & 10 inchede wied density mappng belone a0 afés weed
coring| scinies.

In ackosning arese of Polar Fachity, hericice use will onbinug 10 Da appied, as par the BAL
EWS o spray drft oooues, and planks within e Higbema Managemenl Aren ang incienially
sproyed, then a review of the profocols will be undertaken

48  Traffic and Pedesinian Management

Curnentiy, e B mana S @ not & high Irafic ansa, 8rd will Mol DE condidensd B hagh
fraffc mea post development. The ertiety of the H. fumana area & on the resiriched airgide
of the aiport,. During corstructon prese, acoess 5o the management Zones will be restrictes
wia the se of mciusion fenong  Duwiing the operational phase of the Projed, bourcisnies wil
mark the exterd of Ihe manapement Tones. and usens of the surmounding areas will be
rfarned bo abay on sephaied anedd b minimies impacts o M LmEss

6.5 Propagation of Hibbertia fumana

Favier Cuneo of Th Royal Botanic Gasters, wil ovvseD o propapation of H fumana at the
satobank at Mt Annan Botanc Garders, Mr Cuneo is cumently working on the propagabon
and transiocation plan being devioped for the closely related species Hibbehi pubanuts
sibep plabrescans ol Bankatown Aiipofl Preliminary contulbalion Fad been iniabed wilh
Wir Cursesd (phars camaspondencs TN DE017), and a0 sdagrines plan detussed. depandng
an when owsling events o0cur in ine popabon, and how wel the mabeial colecied
survives and & propapated Samples wens taken by Mr Cunec, for DHA analysis, in
Febnary 2018, armhough no seed wars abie 15 be colocied, o viable specimens for oullings
fo be uted in piopsgaion, Tha was due lo the exrems droughl condiions being
Expaienced, reswling in very ik lvag rmaledal beeng obrisnead abcns-groird. Dus i e
heal wave Corcilnrs. expenenced in the precedEng moenth, il & Keely h8] some pants wiee
oume

Prior to the commenoement of corstrection works, cuttings snd seeds will be collecied by b
Cunsd from & wiable specmens within the population, as delecmined through further
cofiubaton wilh Tw Royal Bolanic Garders, Mourt Annan and OFH) The ingnaduals o be
mpacted by i Propsct will il Dir samgaed. f sudatles matedial & pesant

Cutirgs of H. fumars plants will be taken n autumn by Mr Cuneo. The ocollection of seeds
vl ccour i ard when the plant Fes sof seed, howeses, [flle 5 nown abolt She life-histony of
the spedies and He Hnmmmdiuﬂumm Mr Cunsd will Fonfar the olanls o
delarmeng wihen 1he speces selts seed and collec] seads & e appioidabe lrme, mos] sl
aunng laie Autumn © congilon Decome WEE ory and T SUMmeT Dencd. a3 Jogly relaled
Hibbevha species sel seed in summer, Detwesn Movember-December

Cuttirgs w4 be propagaied 10 grow ube-slock amd seods wil aleo be collecied bo be
ircheded in ihe ased bank contersation colieclion &l Mi Anran Botanic Gardens. Leasl
maledial gained Insm culfings San aled Ba uaed Io develad & Jerotype prafiles of The spacis,
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Clapler 7

Contingency Planning

ecoiogy
Chapter 3

Monitoring and Compliance Details

Ta Contingency Response and Corrective Actlons

As part of e rsk assessmert [rocess, 8 number of Project and sde Tisks have been
dertified in Section 8.4, and appropriste resporsive acliors have been developed
Fmponeye achons for each ek Mummmm.mmmm
reviewing Ihe Hibbertia fvnana Managemest Plan in conutatien win DoEE ard OEH a8
cetaided i Tabi 51

In the case (hat the key management obyectve of Bes Plan, 1o comserve the imsitu populaton
Hmmummhm:mm_amwm:mmﬂ Thss Ry
perfomarce measure & thal thefe B no reduchion in e ama of pooupancy of the
popuiation. H s fanged i nol met. o revsew of the Plan will be indisfed.  The conbngeroy
plan s this case s 1o re-pstabish or incresse the area of oooupancy of the population in s
oEAlon, oF @ more BaEke ore Irom ihe reference colechon propadalen &l the Medbaruem

Thip CEME will include dedals of the conbngoncy plan Tor grmnonmentad breachas, such ag
irese roporiabie ko e KSYY Eraronment Probecion Agency (EPA) Comedere actions wil
b depmndent an the ralue of e fon-comphance, &nd wll irvalre comsulistion with all
helevart slakehoicion Felickng DoEE and OEH Tres Plasn wall B reviesd albed gvantn of
MOr-Compl Enoe.

7.2  Managing Uncertainty and Adaptive Implementation

It | urknown i ihe anea of habital for e Spacess will GRCTEEES, INCYassE OF farmain staie
Ermrormental condbons, such &8 axbarms waather evends such a8 esdendsd haany ramtall
ard locafsed foodng. wikiie, and nciderts such as spdis or misise of neshecide or
trampling iy wehicles, Faree ihe polential fo Shreaten the populstion of H. fumana, Sdapive
management wil be fegered 1o aduel B &7y such evenls. & Dporophsle, alhough
utimahaly, e pogsolalicen o il and vallen a0 Bolhae Sepen

Az & safeguand for the population of Hibbafie fsmana. a herbarum collechon in adokbon o
sead siomge and propagaton by the M1 Amnan Bolans Gardens, wil be eslabiahed, which
willl @rEune [l [P enels profilie of the 1ocad Dopaahion & maintained

[T T STV N e ST TerE—————
LA T im0

8.1 Hibbertia frmana population surveys

Sne sisesbmients wil b conduched o morRor e hesith &l corsdition of IhE K fmans
population. Morsioning will focis on B anga of eosupancy of H fumane snd recond changes
i the size or conditon of ans/clumms. Esch Habsat Manapement Area sl be marked of
furthes? bourdary, ard s will madk the extent of the anea of oocuparcy Tor mondoRng
pired one, Uil riviee of T plin

The thres maragement ones wall be surveped by o qualified ecclogis? using & modded
visrgion of thh Biodiarsdy Aseedsmant Method (BAM) (OEH 20170} guededirs for Tom
surseys. Thiss mondonng plobs will be surveyed using feed monfiaring trarsects. with the
MATBQEMen] 2ones Dang repranied n sach piol. Management Jonds will D 1ocised on
a& ey fepitstant The knoer aheas of the speces deinbubion, ard the focus of Be fepar =
N chargid 10 (he species el fon Cral Srme

Tnes. ciycies DOSeciion of e fobowing daln

P Recwding the mame and count of specis recorded within @ 20 m = 20 m oot
CHirgd on T S0m Bansaeo

* AsEasEmant of lunchon atinbyies at igenak along & 50 m imreecl. nckding

L] Court of pumber of W Lmang wahin g 1 m x 1 m plols ey o
either side of the trensect ine,

. Esbmate of oower for B0es, bare Qround. roCK, M0ss and SepeIaton wiien
dch 4 oo plat

- Map the boundary of each M fnacs Fatdal patch using & GPS vawaly
b 1Rl i refetnra 10 T Dogas Ealerd of B palsh

Ares of ectupandy & & messuns of pearaphical rangs Fal desdribes the smalesl aies
oocupied witfin [he exient fad the species oocurs. The anea of oooupency will be gared
froem thy manped bourdanes of nabtal dor H Lmana on 1he Prgect sha. and vwill bo Lsed o
BSpeEE Any changed ih e drsa of the species Stcupanty bebwesn monBonng Events
Fopuiaion tersly ebmates il B mondstd uing (hd couris of indradullis withn M 3 m
K 1 m piots, which can De exbiapciaied 1o & derafy per heclans, and companed fo previous
reEuRE

oy o e ) Bt o ey e " Fag Sy b e e
1 T
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Wondorrg of e B furkans poputation will oour dufing Snd poel Sonsinucinn of e Prossct
The mandoning fegime includes e corstruction penod of 1d monihs and wil be carmed oul
Rl Erir ipdionsing INfemvals:

*  YWear 1 every 3 monkns (or theoughout the durabion of the comstruction phase,
whichovor & longen;

s Yaar F evety § monits, and

- Subsequent Vears: eence moriloring conatord wiukd B devdwe 1o Selarmins
QNGEang MOrFNrng Nequferenis

frag B o cemy R gt
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Chapier 9

Eeporting

8.1 Reporting

Performance repors will be dewloped o oulline the condtion of the . Asmans populsion
and delermmire the effecthersss of e marsgement measues. Pedommanse fepofs il
antiine the resuls of merioring sessicrs. B any dharpes 5o the condten of the anes of
occupancy of H fimana

Repoding wil cocir 5o e MNESW Office of Erveprment and Hentage affes the folpaing
inggers

¥ AMfler sach mondading sesssn, o cullred in Secion 81,
*  Aflera significant envirorment incadent, and

¥ ¥tem ron-comgiance wih ihe mensgemenl and monideoing measures sutined in
this plan s reporied.

9.2 Plan review

Ths Flan will be reviewed anmuaily by the Banksioen Aiport Emdeonment and Hertage
Manager in conuncton with OEH licersing nequrements and updaled ac necessary. The
revvieny well fakea Filo acoount emnveonmenial morbaning records. cofrective Bitions ard the
tRGLAE of 3Ty SUdRE

A e vl Blsd be undieriaken

- Folowing sigrificant ermronmental incoerts,

* i performance reports & deorease in population aces of poGupancy grealet than The
rigge wabkap of 5%, of 8 decregse in eplimaled pogulalion mumbers (Dased on
density estmales from pieis) of preaber ihan 10% of fhe preconsinuchen eslimale

= Wran teng & 2 neeg 9 MEprgye pNIIMancs in gn angd when W miermangn
cames fo Eght in the form of new research on the species of updated speces

isting or policy staternants; and

* AL the end of the second year of mondanng, (he liencs mondaning cordilions will
Dy rervid b e ETRING ONGOING MIOnGHNng LU

L e Lo B Bt frm
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Approval Letter

Appendix G



.

The Hon Michael McCormack MP

Deputy Prime Miniscer
Manistes ar Dnlrasiructuss and Trasspaort
Leader of The Maidonals

Federal Member for Riverima
Ref; M5 17002441
Ms Lee de Winton 18 MAY T078
Chiefl Execative Officer
Hanksiown Adrpart Limited
3 Aovoo Breet

BANESTOWN AIRPORT NEW 2200

Dezr s de Winton

Think you for your letter dated 6 November 2017 seeking considersiion of the draft Major
Development Flan (deaft BMDP) for a new MNEW Polios Force Aviatson Support Branch
[PolAir) facility within the Baskstown Airport estate. | em satisfied the drafl MDP complics
with the requirensents of the Airparts Aef 199 (the Act) amd am pleased 1o advise 1 have
approved the MODP,

In considering the drall MDF, | note the development will consalidate PolAir's furtions into
o single building, making thelr vital aviation operstions more efficient. This is the firs MDP
approved at Bankstown Airport since privatisation, snd | believe this ks an imporiant
mibestore for the Ajrport which demonsirates your commitment (o support gencral aviation in
Australia

In making my decision | have given regand to tho views of the Civil Avistion Safety Authority
(CASA) and Alrservices Australia (Adrservices), It is iy expectation Bankstown Ajmpaen
Limnabed wall contimue to waork closely with Airservices, CASA and the Department of
Infrastruciure, Regional Development and Citics 10 ensure appeopsiste permits are obiained
during the construction and commissioning of the facility inchuling for the use of plam
equipment and cranes,

| have al=o considered the ndditional information requeested reganding the conservation of the
recenily discovered Hibbertia fumana population on the development site. As moted by the
Departrment of the Environment and Energy, vour plans Io moniter, muialain, comerve and
propagate this population is an appropriobe response.

Banddown Arport Limited also cutlined commitmes o the Department of the Environiment

arsl Energy regarding managermnent of amy per- and poly-fluomalk vl substances found on the
develapaenl sile.

Piehinmernt Howse Canbegea | (023 6277 7520 | mansmgermoonrmackidin frspciuee pov au
Fante 1, 11-15 Firznsnnice Serect, Wz Wiggs NEW 3630 | michsel meocomsck.mpifaph o, o

Pubdication of the finel M is required within 30 business days of the date of my approval in
accordinee with section %6 of the Act, As sddilional micemabion was required for
consideration as part of this appeoval, | request this infomsation b incorporated in (ke fnal
MNP, A version of the MOP contaiming the information requediod on 20 November 2017
shonild be provided to my Depariment price 80 publication to confirm these miitors have been
appropriately addressed.

In siordunce with section 242 of the Act, amd subjeet to the Administrative Apypeals Trifranal
Act 1975, an applécation may be made o the Administrative Appesls Tribunal for o review of
my decision,

1 weish vou and wour besm & Bankstown Airpart alll the best for the construction of ihis
signifcant praject.

W ours sinoercly

m}’ fr,m’ ﬁ‘“{ﬁﬂ-—’f

Michaed MoCormack
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