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APPENDIX A

CONSISTENCY WITH THE
AIRPORTS ACT 1996



Major Airport Development triggers

Site Works and Warehouse Project Comment

(section 89 of the Airports Act 1996)

(a) constructing a new runway

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

(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

(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 will not be used as a
passenger terminal

(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

(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

Not applicable

(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

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

(ii) the cost of construction exceeds $20 million or such higher amount as is prescribed

Not applicable

(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

Not applicable

(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

() 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

(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

(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

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

The Project is likely to have a positive impact on the
local and regional community, providing jobs and
additional services.

(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
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AECOM Bankstown Airport South-West Precinct Site Works and Warehouse MDP — Aviation 1
Assessment

1.0 Overview

This report provides a detailed summary of the aviation considerations and related constraints for the
Bankstown Airport South West Precinct Site Works and Warehouse Major Development Plan (MDP). The
South West Precinct development at Bankstown Airport needs to take into consideration the potential
impacts that any development of sites will pose on existing aviation operations. Such consideration includes
building height limitations (OLS and PANS-OPS), navigational aids, noise, public safety risk, ground lighting,
bird hazard management, and reflectivity and glare.

International regulatory requirements are currently implemented by the Commonwealth Airports (Protection
of Airspace) Regulations 1996 (Airspace Protection Regulations), Civil Aviation Safety Regulations 1998, the
Civil Aviation (Building Control) Regulations 1988 and the Civil Aviation Safety Authority’s Manual of
Standards Part 139.

Guidance is also provided by the National Airports Safeguarding Advisory Group (NASAG) in the National
Airports Safeguarding Framework (NASF). Each of the NASF guidelines and how they apply to the proposed
development has been addressed.

2.0 Protected Airspace

2.1 Obstacle Limitation Surface

The Obstacle Limitation Surface (OLS) is a conceptual envelope associated with a runway, which defines the
lower limits at which objects become obstacles to aircraft operations in aerodrome airspace.

The existing OLS envelope in relation to the proposed warehouse location is presented in Appendix A on
drawing 0001. Bankstown Airport has also developed a future OLS to safeguard for any potential upgrades
to the current runway classifications. The future OLS is based on a higher runway classification and therefore
has a reduced development height allowance. The future OLS is presented in Appendix A on drawing 0002.
The proposed warehouse does not result in any penetration of the existing OLS or the future OLS.

2.2 PANS-OPS

The PANS-OPS (Procedures for Air Navigation Services — Aircraft Operations) defines the rules for
designing instrument approach and departure procedures. The PANS-OPS surfaces are defined in
accordance with the International Civil Aviation Organisation Procedures for Air Navigation Services —
Aircraft Operations (Doc 8168).

Bankstown Airport have provided existing and future PANS-OPS surfaces which are presented with the
proposed warehouse in Appendix A on drawings 0003 and 0004. The existing and future PANS-OPS
surfaces are not impacted by the proposed warehouse development.

2.3 Sydney Radar Terrain Clearance Chart (RTCC)

The purpose of the Sydney RTCC is to protect the operation of radar signals used by Air Traffic Controllers
around the Sydney region. The Sydney RTCC maps heights for different regions around Sydney that
obstacles are not allowed to exceed. This chart has been reviewed and the proposed development is within
the acceptable range specified by the RTCC.

03-Jul-2018
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AECOM Bankstown Airport South-West Precinct Site Works and Warehouse MDP — Aviation 2
Assessment

3.0 Navigational Aids

3.1 Wind Indicator

CASA Manual of Standards (MOS) Part 139 (v1.14) requires Airports to install and maintain at least one wind
direction indicator and requires that non-precision approach runways be provided with a wind direction
indicator at the threshold of the runway.

CASA MOS Part 139 lists the following requirements in relation to wind indicators:

e A wind direction indicator must be located so as to be visible from aircraft that are in flight or
aircraft that are on the movement area.

e A wind direction indicator must be located so as to be free from the effects of air disturbance
caused by buildings or other structures.

e A wind direction indicator provided at the threshold of a runway must be located:

o  On the left hand side of the runway as seen from a landing aircraft (if possible);
o  Outside the runway strip; and
o  Clear of the transitional obstacle limitation surface.

Bankstown Airport has two illuminated wind indicators, one located in the north west sector and the other
located in the south east sector.

The Bureau of Meteorology provides guidance on the siting of wind indicators in the document Observation
Specification No. 2013.1 Guidelines for the siting and exposure of meteorological instrument and observing
facilities. The document lists the WMO (World Meteorological Organization) standard as the minimum
requirement which states an obstruction free slope of 1:10. This protection surface with the proposed
development is shown in Appendix A on drawing 0005.

Based on the current location of the illuminated wind indicator there are no impacts envisaged as a result of
potential development within the South West Precinct.

3.2 Non-Direction Beacon (NDB)

A Non-Directional Beacon is a low frequency radio transmitter used for non-precision approaches.
Bankstown Airport has a single NDB in operation located immediately adjacent to Murray Jones Drive.

CASA MOS Part 139 provides the following guidance around the NDB:

e The immediate 150m radius area around the NDB should be kept free of buildings exceeding
2.5m; and

e The immediate 60m radius area around the NDB should be kept free of buildings less than 2.5m
and any vehicular movement.

The proposed warehouse is outside of both the 60m and 150m exclusion zones as shown in Appendix A on
drawing 0006.

The proposed realignment of Murray Jones Drive access road from Milperra Road into the South West
Precinct does fall within the 60m exclusion zone. The road alignment will also require the maintenance
access to the control unit to be moved from the east side to the south side of the unit to avoid vehicles
stopping on Murray Jones Drive. These changes were presented to Airservices Australia who own and
operate the NDB, confirmed by email the proposals were acceptable, refer to the email in Appendix B.
Airservices Australia is an Australian corporate Commonwealth entity responsible for Australia’s airspace
management, aeronautical information, aviation communications, radio navigation aids and aviation rescue
firefighting services.

A meeting was held with Airservices Australia on 7" December 2017 (meeting minutes contained in
Appendix B) to discuss the interface between the non-directional beacon and the South West Precinct
development.

The following guidance was provided around operational constraints:

03-Jul-2018
Prepared for — BAL — ABN: N/A



AECOM Bankstown Airport South-West Precinct Site Works and Warehouse MDP — Aviation 3
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e The 60m offset requirement around the beacon could be infringed by civil infrastructure e.g. roads
and earthworks batters;

e Any development needs to avoid the fenced radiation zone (approximately 5m x 5m) located
within the 60m exclusion zone;

¢ On site detention could be located within the 60m zone around the NDB provided that any
stormwater would be temporary in nature i.e. non-permanent water body.

Another meeting was held with Airservices Australia on 19 April 2018, focussed on the NDB, to present the
updated proposal to them for their review. An email summary of the meeting and Airservices Australia’s
response that the proposal is acceptable are shown in Appendix B.

Following the consultation with Airservices Australia and the recommended operational constraints, the
proposed developments for the South West Precinct have been deemed to not have an impact on the NDB.

3.3 Precision Approach Path Indicator (PAPI)

Runway 11C/29C is equipped with a Precision Approach Path Indicator at each end of the runway. There is
an obstacle assessment surface associated with the PAPI to ensure that its operation is not impacted by
obstacles. The protection surface is defined in MOS Part 139 and consists of a rising plane that starts at the
surface elevation at the end of the runway and rises at a rate of 1.9 degrees. This surface is shown on
drawing 0013 and shows that the proposed development has no impact on the operation of the PAPI.

4.0 Air-Traffic Control Tower

The Air Traffic Control Tower (ATCT) is located along Tower Road in the north-western corner of the
proposed South West Precinct. The tower was commissioned in 1970 and is heritage listed. The existing
ATCT has a height of 15m to the cabin floor (source: Airservices Australia).

A survey of the external features of the ATCT was carried out on the 26/09/2017 and based on the surveyed
elevations the eye elevation was assumed to be 22.0mAHD.

The line of sight from the control tower to the airfield manoeuvring area has been considered in the design of
proposed developments. An area of approximately 6 hectares to the northern boundary of the South West
Precinct area is directly interfaced by the control tower sight lines. This represents the developable areas that
could potentially have height restrictions in order to accommodate the viewing angle of the ATCT. These
sight lines are critical and cannot be negotiated with the authorities.

A meeting was held with Airservices Australia on 7" December 2017 (meeting minutes contained in
Appendix B) to discuss the interface between the ATCT line of sight and the South West Precinct
development.

Assuming the ATCT remains in its current location the following guidance was provided around sightline
constraints:

o Full visibility is required for the “Manoeuvre Area” (Taxiways & Runways)

o Sightlines from the ATCT to the farthest edge of the existing run-up bays adjacent to the
existing “Quickstep” building are not fully visible from the ATCT,;

The line of sight from the ATCT is presented in Figure 1 below and in Appendix A on drawing 0007. The
proposed warehouse 1 development is outside of the line of sight of the ATCT and therefore does not impact
on the operation of this facility.

Another meeting was held with Airservices on o May 2018, focussed on the air traffic control tower (ATCT),
to present the updated design and confirm the sight line impacts. Airservices agreed the sight line drawing
confirmed that the development caused no impediment to the visibility of the existing airfield manoeuvring
area.

03-Jul-2018
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Figure 1 - Existing ATCT Line of Sight (proposed warehouse building in green, ATCT in red, line of sight in blue)

50 Other Aviation Considerations

51 Aerodrome Reference Point Interface

The Aerodrome Reference Point (ARP) is the designated geographical location and elevation of the
aerodrome. The location of the Bankstown ARP is shown on drawing 0008 in Appendix A. The ARP is
located to the south of TWY B and has been sighted and surveyed by RPS surveyors with the surveyed
location noted as follows:

E 314050.741 N 6244407.647 RL 6.215 (as surveyed 18" October 2017)

The location of the ARP is confirmed to be north of the existing airside boundary fence. All MDP works
proposed are south of the existing airside fence and therefore there are no impacts to the ARP.

03-Jul-2018
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5.2 Security

Bankstown Airport is classified as Security Controlled Airport Category 6 and has in place security measures
based on risk assessments and the requirement of the Aviation Transport Security Act 2004. The Airport has
a transport security program based on a comprehensive security risk analysis and addresses how security
activities are managed and how security incidents are reported and responded to.

Airside boundary fences should be clear of obstructions such as trees, fixed equipment or vehicle parking
areas, and where possible, maintaining a horizontal clearance to the top of the fence 2m airside and 3m
landside. The following items have been identified as part of the future design development considerations
as follows:

e Consideration for 3m high fence with 3m landside horizontal clearance;
e Consideration for automatic perimeter detection systems (PIDS);

¢ Consideration for Airside Access gates;

e Consideration for CCTV surveillance;

e Consideration for vehicle containment barriers;

It is not anticipated that the security fence will be impacted as part of the development. Any works that could
potentially impact the fence will be temporary and have the appropriate measures in place.

5.3 Rotary Operations

Bankstown Airport has two operational helipads at the airport. Both of the helipads and their associated
Obstacle Limitation Surface (OLS) are located north of and parallel to the runways. The development extents
are south of the runways and outside of the rotary OLS and therefore will not have an impact of rotary
operations.

6.0 National Airports Safeguarding Framework

6.1 Guideline A: Measures for Managing Impacts of Aircraft Noise

The 2033/2034 ANEF Contours from the 2014 Master Plan within the South West Precinct are shown on
drawing 0009 in Appendix A. Australian Standard AS 2021-2015 “Acoustics — Aircraft Noise Intrusion —
Building Siting and Construction” governs Australian Noise Exposure Forecast (ANEF) contours as outlined
in Table 1 below.

The proposed warehouse development falls within the 20 — 30 ANEF range. The proposed warehouse would
be classified as a light industrial building and therefore is acceptable in zones less than 30. The northern
area of the South West Precinct is within the 30-35 zone and would be considered conditionally acceptable
under the light industrial building classification.

Conditionally
Acceptable Acceptable Unacceptable

House, home unit, flat, Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF
caravan park

Hotel, motel, hostel Less than 25 ANEF 25 to 30 ANEF Greater than 30 ANEF
School, university Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF
Hospital, nursing home Less than 20 ANEF 20 to 25 ANEF Greater than 25 ANEF
Public building Less than 20 ANEF 20 to 30 ANEF Greater than 30 ANEF

03-Jul-2018
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Assessment

Conditionally
Acceptable Acceptable Unacceptable
Commercial building Less than 25 ANEF 25 to 35 ANEF Greater than 35 ANEF
Light industrial Less than 30 ANEF 30 to 40 ANEF Greater than 40 ANEF
Other industrial Acceptable in all ANEF zones

Table 1 Australian Standard 2021-2015 Aircraft Noise Intrusion
The warehouse development falls within a zone that is considered acceptable for aircraft noise.

Further noise assessment detail is in the environment chapter of the Site Works and Warehouse MDP
document and the standalone AECOM Noise assessment for the MDP.

6.2 Guideline B: Managing the Risk of Building Generated Windshear and
Turbulence at Airports

The effects of windshear and Turbulence have been assessed by SLR and the findings are presented in the
‘Impact on Airport Operations’ chapter and the standalone SLR report (Ref: 610.17532, 15 May 2018).

6.3 Guideline C: Managing the Risk of Wildlife Strikes in the Vicinity of Airports
Guideline C provides guidance to manage the risk of collisions between wildlife and aircrafts.

The development is not expected to increase the attraction of wildlife and therefore not increase the risk of
wildlife strikes at the airport.

6.4 Guideline D: Managing the Risk of Wind Turbine Farms as Physical
Obstacles to Air Navigation

Guideline D provides guidance on the development of wind farms to manage the risk to civil aviation. This
guideline is not applicable to proposed development for this MDP.

6.5 Guideline E: Managing the Risk of Distractions to Pilots from Lighting in
the Vicinity of Airports

Guideline E provides guidance on managing the risk of lighting or light fixtures near airports that may distract
pilots. CASA Manual of Standards 139 sets out standards for the maximum intensity of light sources around
airports. The maximum intensity light zones for Bankstown Airport and the proposed development is shown
on drawing 0010 in Appendix A. The warehouse falls within Zones B, C and D and therefore the maximum
lighting intensity varies from 50cd to 450cd. The northern car parking area is in Zone B (maximum 50cd) and
the southern car parking area is in Zone D (maximum 450cd).

All lighting being constructed as part of the MDP will be design and constructed in accordance with the
standards as set in CASA Manual of Standards 139.

6.6 Guideline F: Managing the Risk of Intrusions into the Protected Airspace of
Airports
Guideline F provides guidance for managing intrusions into the operational airspace of airport by buildings,

cranes, trees and other tall structures. The existing and future Obstacle Limitation Surfaces and PANS-OPS
surfaces are discussed in Section 2.0.

The proposed site works and warehouse development will have no impact on the existing or future OLS or
PANS-OPS surfaces.
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Assessment

6.7 Guideline G: Protecting Aviation Facilities — Communications, Navigation
and Surveillance (CNS)

Guideline G provides guidance on the protection of CNS facilities at airports. The non-directional beacon,
secondary wind indicator and air traffic control tower have been identified as CNS facilities that need to be
assessed for the development. These CNS facilities and how they interface with the developments is
discussed in Section 3.0 and 4.0.

The CNS facilities investigated were found to not be impacted by the proposed development.

6.8 Draft Guideline I: Managing the Risk in Public Safety Zones at the Ends of
Runways

Public Safety Zones (PSZ) are implemented at airports to protect the safety of the general public from
aviation activities and accidents. The International Civil Aviation Organization (ICAO) data indicates that if an
accident occurs, it will likely occur within 1,000m before the runway on approach or within 500m beyond the
runway end on departure. The PSZ is placed within this zone to protect public safety.

The NASAG have released a draft guideline on PSZ seeking comments from the aviation industry. The draft
guideline has been reviewed to confirm that it complies with the recommendations of the draft guideline.

The guideline suggests two methods are suitable for a planning-led approach to the assessment of the PSZ:

e UK NATS Methodology
¢ Queensland State Planning Policy

The Queensland State Planning Policy has been adopted on previous developments at Bankstown Airport
and is considered a suitable approach for assessing this development.

The Queensland policy states that development within the PSZ should avoid:
¢  The manufacture or bulk storage of flammable, explosive or noxious materials;

e Uses that attract large numbers of people (e.g. sports stadium, shopping centre, industrial or
commercial uses involving large numbers of workers or customers);

¢ Institutional uses (e.g. education establishments, hospitals); or
e The use or storage of hazardous materials.

The PSZ based on the Queensland State Planning Policy for each of the three existing runways is shown on
drawing 0011 in Appendix A. The PSZ for runway 11R/29L encroaches on the northern corner of the South
West Precinct however it is outside of the proposed building envelopes.

The proposed warehouse development is completely outside of the runway PSZs and therefore development
does not violate this constraint.

7.0 Conclusion

The Site Works & Warehouse development will not impact the aviation constraints or operations at
Bankstown Airport. The future South West Precinct developments will need further assessment, however the
current preliminary layout will not impact aviation constraints or operations.
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8.0 Appendix A — Drawings

Bankstown Airport South-West Precinct Site Works and Warehouse MDP — Aviation

60569579-SKE-00-1000-AV-0001

Existing Obstacle Limitation Surfaces

60569579-SKE-00-1000-AV-0002

Future Obstacle Limitation Surfaces

60569579-SKE-00-1000-AV-0003

Existing PANS-OPS Surfaces

60569579-SKE-00-1000-AV-0004

Future PANS-OPS Surfaces

60569579-SKE-00-1000-AV-0005

Navigational Aids — Wind Indicators

60569579-SKE-00-1000-AV-0006

Navigational Aids — Non-Directional Beacon

60569579-SKE-00-1000-AV-0007

Air Traffic Control Tower Line of Sight

60569579-SKE-00-1000-AV-0008

Aerodrome Reference Point

60569579-SKE-00-1000-AV-0009

Aircraft Noise — ANEF Zones

60569579-SKE-00-1000-AV-0010

Maximum Lighting Intensity Zones

60569579-SKE-00-1000-AV-0011

Public Safety Zones

60569579-SKE-00-1000-AV-0012

Typical Building Section

60569579-SKE-00-1000-AV-0013

PAPI Obstacle Assessment Surface
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Minutes of Meeting

Bankstown Airport - South West Precinct

Subject Air Services Australia - Aviation Constraints Page 1
Queries

Venue Air Services Australia - Mascot Office Time  11.00am

Participants Mario Perin — ASA

Senaka Wewegam — ASA
Robbie Williams — AECOM
Joseph Coughlan — AECOM
David Binskin — BAL

Apologies Mark Crudden — Altis

Rob Mason — AECOM
File/Ref No. 60548670/2.5 Date  07-Dec-2017
Distribution Robert Tims — Altis
No ltem Action Date
1 Introductions
2 Project Background Note

e South West Precinct - The project is a layout concept design for
a Light Industrial development south of the runways between
Murray Jones Drive and Tower Road.

e Possible staging — The staging is to be confirmed based on the
tenants requirements and the constraints.

¢ Constraints — The key non-aviation constraints are the flooding
and Road network capacity

3 Non-Directional Beacon
¢ Relocation was raised by MP and responded to by DB. BAL are
considering two locations at the western end of the runways.
DB suggested one is too close to the teaching runway. The
second location exclusion zone impinged on the adjacent golf
course, RW also noted the potential impact to Herbertia during
construction.
e The remaining discussion was based around the assumption
that the NDB was not going to move.
o Key Constraints
o The guidance on the NDB is dated and about 20-30 years
old, there is new draft guidance out but not yet approved
o MP noted it would be difficult to interfere or obstruct the
NDB as it operates at such a low frequency
o MP noted there is degree of flexibility around the 60m offset
requirement
o RW queried if there was any issue with the proposed road
adjacent being at 3-4 meters high, which MP confirmed it
would not be a problem.
o RW then queried if battering into the 60m offset would be
acceptable, MP said yes as long as it did not extend

p:\605x\60548670\2. correspondence\2.5 minutes\171207 air services meeting\171207 bal sw precinct - minutes air services australia_final.docx
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No ltem Action Date

significantly (~5-6m).

o MP noted there is small radiation zone in the 60m circle that
is in a fenced area of approximately 5x5m which needs to
be avoided, it appears this is centrally located based on
images of the NDB by RPS.

o RW queried if using the area within the 60m for On-site
Detention would be acceptable. MP said in a way the
presence of water would be preferred as it can help with the
resistance/interference of the NDB. However, any OSD
would not be permanent water.

e Design summary

4 Air Traffic Control Tower (ATCT)
e Sight Line constraints

o Currently AECOM have utilised the guidance on the ASA
website, RPS survey information and a conservative
assumption that the eye level of the controller is 1.1m above
the cabin floor.

o DB noted it would be possible to gain access to the ATCT to
complete a survey if necessary despite previous guidance
from BAL that it would not be possible. RW indicated this
could be considered at a later design stage as current
design indicated the sight clearance above buildings was
reasonable currently and the conservative calculation is ok
for this stage of feasibility assessment.

o DB noted full visibility was required for the ‘Manoeuvre
Area’ (Taxiways & Runways) and also for the ‘Movement
Area’ (Taxiways, Runways & Aprons).

o DB noted the run-up bays adjacent to ‘Quickstep’ building
are not visible due to the building; they were constructed
after the building.

o The critical line being the ground level of the farthest edge
of taxiway passed the ‘Quickstep’ building.

¢ Airside Connectivity — This was confirmed by MP and DB that
connection to the airside is not a design standards requirement.

DB noting that BAL operation needs regular access through an

adjacent gate.

5 AOB

e MP indicated ASA communication (this meeting) in regards to
the NDB should be added to any MDP to simplify the
consideration during the process.

p:\605x\60548670\2. correspondence\2.5 minutes\171207 air services meeting\171207 bal sw precinct - minutes air services australia_final.docx
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Williams, Robbie H J

From: Perin, Mario <Mario.Perin@AirservicesAustralia.com>

Sent: Thursday, 12 April 2018 1:57 PM

To: Williams, Robbie H J

Cc: david.Binskin@bankstownairport.com.au; joseph.ajaka@altisproperty.com.au; Mark Crudden (mark.crudden@altisproperty.com.au)

(mark.crudden@altisproperty.com.au); Burman, Brenton; Aiezza, Tony; Roberts, Jessica; Elovitch, Lior; Bagley, Peter; Young, Gordon;
Bartle, Craig; Cook, David

Subject: RE: Bankstown Airport - Road Adjacent to Existing NDB [SEC=UNCLASSIFIED]

Attachments: 17202_BASW_SK12 B _MDP Layout.pdf; 17202_BASW_SK11_B SWP Fully Developed Layout.pdf; 60548670-SKE-MJD-00-CI-0004.pdf;
60548670-SKE-MJD-00-CI-0002.pdf

Robbie

As discussed, the proposed development shown in the plans will not impact the operation of the NDB and is acceptable. Minor realignment of access to the NDB shelter
and associated works including the provision of new double gates if required is also acceptable.

Rgds, Mario

From: Williams, Robbie H J [mailto:Robbie.Williams@aecom.com]

Sent: Wednesday, 11 April 2018 4:49 PM

To: Perin, Mario <Mario.Perin@AirservicesAustralia.com>

Cc: david.Binskin@bankstownairport.com.au; joseph.ajaka@altisproperty.com.au; Mark Crudden (mark.crudden@altisproperty.com.au)
(mark.crudden@altisproperty.com.au) <mark.crudden@altisproperty.com.au>; Burman, Brenton <Brenton.Burman@aecom.com>
Subject: Bankstown Airport - Road Adjacent to Existing NDB

Hi Mario,
Thank you for meeting with us at the Air Services offices in Mascot today to discuss the Non-Directional Beacon (NDB).
Meeting Summary — 11/04/18 — 10.00am — Air Services Australia Offices, Kyeemagh Avenue, Mascot.
Attendees: Mario Perin — Air Services
David Binskin — Bankstown Airport Limited

Joseph Ajaka — Altis Property Partners
Robbie Williams — AECOM Australia



RW provided a description of the updated alignment of Murray Jones Drive (road immediately east of the NDB), providing the attached AECOM Sketches 60548670-SKE-
MJD-00-CI-0002-02 and 60548670-SKE-MJD-00-CI-0004-02, both dated 05/04/18, for detalil.
o0 The road encroaches on the 60m radius of the NDB, but is not impeding the existing fenceline and property boundary of the NDB
o0 The road level is generally at the existing asphalt ground level, but rises up approximately 850mm above existing level where encroaching on the 60m radius
o The small building on the raised platform, which is currently access from the east through gates, is now proposed to be accessed from the south to avoid vehicles
stopping on the new road alignment for safety requirements. It is understood there is a small level difference to the south of up to 300mm, which will be build up to
provide smooth vehicle access.
MP communicated he did not see any issues with the updated proposal on initial review.
RW provided further context of the works by presenting two SBA plans — the MDP layout and the fully developed South West Precinct Layout, also attached SBA Sketches
17202_BASW_SK12 and 17202_BASW_SK11.
RW queried whether it would be possible to get a letter to demonstrate within the upcoming MDP that we had consulted with Air Services Australia in regards to NDB.
0 MP suggested he would be able to provide an email response confirming there were no concerns with the proposals, if the plans presented in the meeting were

emailed to him today, which could be used within the MDP.
I look forward to receiving your response. If you have any queries with the above summary of today's meeting, please call me.

Kind Regards,
Robbie

Robbie Williams

Principal Civil Engineer

D +61 2 8934 0848 M +61 488 211 742
Robbie.Williams@aecom.com

AECOM

Level 21, 420 George Street, Sydney, NSW 2000
PO Box Q410, QVB PO, Sydney, NSW, 1230

T +61 2 8934 0000 F +61 2 8934 0001
aecom.com

Imagine it. Delivered.

LinkedIn Twitter Facebook Instagram
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9 September 2019

610.17532-L02-v1.0.docx

Bankstown Airport Limited
c/o Altis Property Partners
Level 14, 60 Castlereagh Street
SYDNEY NSW 2000

Attention: Mr Joseph Ajaka

Dear Joseph

Bankstown Airport - Letter of Advice
South West Precinct - Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

SLR Consulting Australia Pty Ltd (SLR) has been previously commissioned by Bankstown Airport Limited (BAL)
to undertake a windshear and wind turbulence report for a proposed warehouse - Lot 1 within a precinct
located in the southwest corner of Bankstown Airport in support of a Major Development Plan (MDP).

o SLR Report 610.17532 SW Precinct MDP V1.1 dated 25 May 2018
« Response to CASA Comments — CASA Ref:F17/8907-4 dated 14 February 2019
The assessment has been conducted for the following scenarios in accordance with the National Airports

Safeguarding Framework (NASF) Guideline B, 2018 — Managing the Risk of Building Generated Windshear and
Turbulence at Airports - specifically to address wind impacts on runways at Bankstown Airport:

« Scenario 1 — Current (Pre-MDP Development)

« Scenario 2 — Post-MDP Development

Since preparing the above reports the following changes have been proposed for the site:
« The dividing wall between the two warehouses is now a covered driveway/breezeway
. Total Warehouse area down 3,203 m? from 35,000 m?
. Total internal Office area up 435 m? from 2,000 m?
. Total Gross Lettable Area down 2,768 m?* from 37,000 m?
o Total car spaces up 5 spaces from 189 spaces
« The awning on Warehouse 1A has increased from 15 m to 36 m
« The split of the warehouses has changed from;
o Warehouse 1A —17,500 m” to 11,911 m’
o Warehouse 1B — 17,500 m’ to 19,886 m’

« The battery charge and branch offices are now on the outside of Warehouse 1B

SLR Consulting Australia Pty Ltd Grd Floor, 2 Lincoln Street Lane Cove NSW 2066 Australia (PO Box 176 Lane Cove NSW 1595 Australia)
T: +61 2 94278100 E: sydney@slrconsulting.com
www.slrconsulting.com ABN 29001 584612



Bankstown Airport Limited SLR Ref: 610.17532-L02-v1.0.docx
Bankstown Airport - Letter of Advice Date: 9 September 2019
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

A comparison between the previous (Post—MDP) and current design scheme (Post - Updated MDP) is shown in
Figure 1.

BAL has recently commissioned a quantitative Computational Fluid Dynamics (CFD) modelling assessment and
report to assess the impact of the above changes on the conclusions of the above reports.

Due to the relative position of the proposed building to the runway direction, the following critical cross-wind
directions for the windshear and turbulence are analysed in this study:

« South-Southeast (Wind Angle = 155.5°), Previously Requested by CASA

« South (Wind Angle = 180°)

« South-Southwest (Wind Angle = 200°), Critical Wind Direction, Previously Requested by CASA

The following conclusions have been reached based on results of simulations:
« The proposed changes have a minor impact on the conclusions of SLR previous study.

o The recommended strategy remains unchanged: Amend operations so that Runway 11R/29L is not the
duty runway when winds exceed 11.0 knots from the S to SW or to implement other operational risk
mitigation acceptable to the airport operator and CASA.

If you have any questions please do not hesitate to contact me on 0401 416 274 / (02) 9427 8100 or via email
at nal-khalidy@slrconsulting.com.

Yours sincerely

DR Neihad Al-Khalidy
Technical Director— CFD, Wind and Energy
(Call at any time on 0401 416 274)

Submission Details
Reviewed by: PG
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Bankstown Airport Limited SLR Ref: 610.17532-L02-v1.0.docx
Bankstown Airport - Letter of Advice Date: 9 September 2019
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

ATTACHMENTS

Geometry for CFD Modelling Figure 1 Development Site and Surrounds
Landing Flight Scenarios Figure 2 Range of Potential Landing Scenarios Simulated
- 3° Glide Path Assumed ( Paths 1ato 1f)
Simulation Test Results Figure 3 Velocity Vectors (m/s) at RL10.5m
Wind Angle = 180° Approach 10 m Height Mean Wind — 25 kt
DLES Turbulence Model Figure 4 RMS (Standard Deviation, kt)

- All Runways

Approach 10 m Height Mean Wind — 25 kt

Figure 5 Comparison of RMS (kt) for POST-MDP and Post-

Updated MDP Scenarios for Most-Impacted
Trajectory on Runway 29L/11R
Approach 10 m Height Mean Wind — 25 kt

Simulation Test Results Figure 6 Velocity Vectors (m/s) at RL10.5m
Wind Angle = 200° Approach 10 m Height Mean Wind — 25 kt
DLES Turbulence Model Figure 7 RMS (Standard Deviation, kt)
- All Runways
Approach 10 m Height Mean Wind — 25 kt
Figure 8 Comparison of RMS (kt) for POST-MDP and Post-

Updated MDP Scenarios for Most-Impacted
Trajectory on Runway 29L/11R
Approach 10 m Height Mean Wind — 25 kt

Simulation Test Results Figure 9 Velocity Vectors (m/s) at RL10.5m
Wind Angle = 155.5° Approach 10 m Height Mean Wind — 25 kt
DLES Turbulence Model Figure 10 RMS (Standard Deviation, kt)
- All Runways
Approach 10 m Height Mean Wind — 25 kt
Figure 11 Comparison of RMS (kt) for POST-MDP and Post-

Updated MDP Scenarios for Most-Impacted
Trajectory on Runway 29L/11R
Approach 10 m Height Mean Wind — 25 kt
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Bankstown Airport Limited SLR Ref: 610.17532-L02-v1.0.docx
Bankstown Airport - Letter of Advice Date: 9 September 2019
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Geometry for CFD Modelling

Figure 1 Development Site and Surrounds

Proposed Canopies

Post- MDP Development — Previous Design Scheme

Proposed Canopies '

Post- Updated MDP Dewvelopment — Latest Design Scheme

Page 4 SLR“
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Bankstown Airport - Letter of Advice Date: 9 September 2019
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Landing Flight Scenarios - 3° Glide Path Assumed

Figure 2 Range of Potential Landing Scenarios Simulated (Paths 1a to 1f)

Path 2 Path 3

Path 1a
Path 1c

Path 1b @ | Pthle

Path 1d

Path 1f

(3
A

Page5 S LR®
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Bankstown Airport - Letter of Advice Date: 9 September 2019
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Simulation Test Results: Wind Angle = 180° / DLES Turbulence Model
Figure 3 Velocity Vectors (m/s) at RL10.5m — Approach 10m Height Mean Wind = 25 kt

J !
|
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SLR Ref: 610.17532-102-v1.0.docx

Bankstown Airport Limited
Date: 9 September 2019

Bankstown Airport - Letter of Advice
South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Figure 4 RMS (Standard Deviation, kt) - All Runways, Approach 10 m Height Mean Wind = 25 kt
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South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Figure 5 Comparison of RMS (kt) for POST-MDP and Post-Updated MDP Scenarios for Most Impacted
Aircraft Trajectory on Runway 29L/11R - Approach 10 m Height Mean Wind = 25 kt

Similar results are obtained at the most impacted area
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Simulation Test Results: Wind Angle = 200° / DLES Turbulence Model
Figure 6 Velocity Vectors (m/s) at RL10.5m — Approach 10m Height Mean Wind = 25 kt

B:Post - Updated MDP
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Bankstown Airport Limited

Bankstown Airport - Letter of Advice

South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

SLR Ref: 610.17532-L02-v1.0.docx
Date: 9 September 2019

Figure 7 RMS (Standard Deviation, kt) - All Runways, Approach 10 m Height Mean Wind = 25 kt
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Figure 8 Comparison of RMS (kt) for POST-MDP and Post-Updated MDP Scenarios for Most Impacted
Aircraft Trajectory on Runway 29L/11R - Approach 10 m Height Mean Wind = 25 kt

Similar results are obtained at the most impact area
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Simulation Test Results: Wind Angle = 155.5° / DLES Turbulence Model
Figure 9 Velocity Vectors (m/s) at RL10.5m — Approach 10m Height Mean Wind = 25 kt

A:Post - MDP

B:Post - Updated MDP
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South West Precinct- Warehouse Major Development Plan - Lot 1
Risk Management of Building-Generated Windshear & Turbulence

Figure 10 RMS (Standard Deviation, kt) - All Runways, Approach 10 m Height Mean Wind = 25 kt
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Risk Management of Building-Generated Windshear & Turbulence

Figure 11 Comparison of RMS (kt) for POST-MDP and Post-Updated MDP Scenarios for Most Impacted
Aircraft Trajectory on Runway 29L/11R - Approach 10 m Height Mean Wind = 25 kt
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Bankstown Airport Limited (BAL) Report Number 610.17532

Bankstown Airport - South West Precinct Site Works and Warehouse 24 May 2018
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CFD Based Study

Bankstown Airport - South West Precinct Site Works and

Warehouse Major Development Plan

Risk Management of Building Generated Wind Shear and

Turbulence

CFD Based Study

PREPARED BY:

SLR Consulting Australia Pty Ltd
ABN 29 001 584 612

2 Lincoln Street

Lane Cove NSW 2066 Australia

(PO Box 176 Lane Cove NSW 1595 Australia)
+61 2 9427 8100 +61 2 9427 8200

sydney@slrconsulting.com www.slrconsulting.com

This report has been prepared by SLR Consulting Australia Pty Ltd
with all reasonable skill, care and diligence, and taking account of the
timescale and resources allocated to it by agreement with the Client.

Information reported herein is based on the interpretation of data collected,
which has been accepted in good faith as being accurate and valid.

This report is for the exclusive use of Bankstown Airport Limited (BAL).
No warranties or guarantees are expressed or should be inferred by any third parties.
This report may not be relied upon by other parties without written consent from SLR.

SLR disclaims any responsibility to the Client and others
in respect of any matters outside the agreed scope of the work.

DOCUMENT CONTROL

Reference Status Date Prepared Checked Authorised
610.17532-R01 V1.1 24 May 2018 Dr Neihad Al-Khalidy Dr Peter Georgiou Dr Neihad Al-Khalidy
610.17532-R01 V1.0 22 May 2018 Dr Neihad Al-Khalidy Dr Peter Georgiou Dr Neihad Al-Khalidy
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Executive Summary

SLR Consulting Australia Pty Ltd (SLR) has been commissioned by Bankstown Airport Limited (BAL)
to undertake a wind shear and wind turbulence report for a proposed development, Lot 1 within a
precinct located in the south west corner of Bankstown Airport in support of a Major Development Plan
(MDP)

The subject site is approximately 46 ha and located between Milperra Road and Henry Lawson Drive.
The nearest perimeter of the proposed Lot 1 is located approximately 365 m to the south-west of
Runway 11R/29L.

BAL has commissioned a quantitative Computational Fluid Dynamics (CFD) modelling assessment
and report on the wind shear and turbulence effects of the proposed MDP.

The assessment is conducted in accordance with the National Airports Safeguarding Framework
(NASF) Guideline B, 2018 — Managing the Risk of Building Generated Windshear and Turbulence at
Airports - specifically to address wind impacts on runways at Bankstown Airport. The criteria are:

o The “7-knot alongwind criferion” — the variation in mean wind speed due to wind disturbing
structures must remain below 7kt (3.6 m/s) along the aircraft trajectory at heights below 200 ft.
The speed deficit change of 7kt must take place over a distance of at least 100 m.

o The “6-knot crosswind criterion” — the variation in mean wind speed due to wind disturbing
structures must remain below 6kt across the aircraft trajectory at heights below 200 ft. The speed
deficit change of 6kt must take place over a distance of at least 100 m.

o  The “4-knot turbulence criterion” — the standard deviation of wind speed must remain below 4kt at
heights below 200 ft.

The instability which building-induced wake effects can cause to an aircraft is significantly reduced
once an airplane has touched down (upon landing) or is at reasonable height (200 ft off the ground
prior to landing). After touch-down, the aircraft has increased stability/support from contact with the
runway pavement and above 200 ft, the consequences of a drop in altitude or a change in wind bank
are considerably less and the pilot has increased latitude and hence time to correct for an induced
effect on the aircraft prior to touch-down.

Bankstown Airport is situated south west of the Sydney CBD and comprises three runways (11R/29L,
11L/29R and 11C/29C) suitable for fixed wing aircraft movements and aeronautical facilities required
for substantial rotary wing movements as well. Night activity at 11C/29C is approximately 2.5% of all
movements.

In relation to the location of the development described in the MDP , the wind directions deemed to
have the greatest impact on Runway 11R/29L and to a lesser extent on Runway 11C/29C are the
winds originating from South 180° to Southwest 225°.

The study of the current and post MDP development winds has been undertaken using a quantitative
CFD analysis approach. The reference approaching wind speed for this study is 25kt at 10 m height
taking into account the local exposure factors by wind direction. Cross winds at and above 25kt for
the relevant S to SW wind directions for the current study have a very low frequency of occurrence.

e A 25kt or higher mean wind speed from the S to SW occurs 7 times in 5 years (this is 0.016% or
less than 2 in 10,000 frequency).

SLR Consulting Australia Pty Ltd
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Executive Summary

The following major conclusions have been reached based on results of simulations for the critical
wind directions and assessment of Bankstown Airport Bureau of Meteorology (BoM) Weather Station
data covering a 5-year period from 2011 to 2015 inclusive.

Existing Wind Conditions (obtained from the BoM Weather Station at Bankstown Airport)

Mean Wind Speed at 10 m Height above Floor Level

* There were 7 hours where the mean wind speed exceeded 25 kt taking into account wind
directions between S and SW over the 5 year BoM record period.

*  There were 99 hours where the mean wind speed exceeded 20 kt taking into account wind
directions between S and SW over the 5 year BoM record period.

Runway 11R/29L and Runway 11L/29R operate during daylight only from 06:00 hrs to 18:00 hrs while
11C/29C operates 24 hours a day. The occurrence of the exceedance for 25 and 20 kt is reduced
when only daylight hours are included in SLR’s assessment (Refer Section 3.2.1)

Turbulence Exceedance at the Anemometer Location (Refer Figure 15 for Anemometer location)

*  There were 329 occasions during the 5 year BoM record period (66 per year) where natural
turbulence exceeded 4-kt taking into account ALL wind directions.

*  There were 113 occasions during the 5 year BoM record period (approximately 23 per year)
where natural turbulence exceeded 4-kt from S to SW.

It should be noted that while many of those exceedance “occasions” occurred on different days, some
occurred in consecutive hours on the same day during the passage of major windstorm events.
Future Wind Conditions (Associated with the Post-MDP Scenario)

The following major conclusions have been reached based on results of CFD simulations for the
critical wind directions:

Wind Shear

d In general the runways are currently exposed to southerly winds without a significant built
environment upstream. The variation in the mean wind speed for the existing built environment is
less than 6 kt along all analysed aircraft trajectories (Path 1, Path 2 and Path 3) at a height below
60 m (200 ft) over a distance just below 100 m.

*  The post-MDP scenario has a small localised wake and very minor impact on the runways.

*  The variation in the mean wind speed due to the proposed MDP is less than 6 kt along all
analysed aircraft trajectories (Path 1, Path 2, Path 3) at a height below 60 m (200 ft) over a
distance of at least 100 m due to the following:

. Shape of the proposed warehouses. The dimension in line with wind is greater than its width
by a factor 2:75:1 resulting in a small wake behind the proposed warehouse.

+ Proximity to runways (~365 m to the closest runway — Refer Figure 7)
« Relatively low building height (13.7m max) above finished floor level

. Site topography (eg the main runway is mostly at RL8 falling to 6m toward 11C while the
project site sits between the RL’s 6.3 and 6.74 m). The proposed warehouse sits at RL 6.74 m
finished floor level.

+ Building layouts and features, canopies, etc.

SLR Consulting Australia Pty Ltd
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Executive Summary

Wind Turbulence

*  Current Scenario: the turbulence criterion of 4 knots across the aircraft trajectory at heights
below 60 m (200ft) is triggered at cross-wind of approximately 12 knots for the most critical wind
direction.

o There were 144 times in one year where the cross-wind speed exceeded 12 knots taking
into account wind directions between S 180° and SW 225° (where the angle bandwidth is
+11.25°. This covers wind directions from 168.75° to 236.25°).

o Runway 11R/29L operated during the daytime (6:00 am to 6:00 pm) ONLY. A 12 knots or
higher mean wind speed from the South between S 180° and SW 225° occurred 115 hours in
one year.

*+  Post-MDP Scenario: the turbulence criterion of 4 knots across the aircraft trajectory at heights
below 60 m (200ft) is triggered at cross-wind of approximately 11.5 knots for the most critical wind
direction.

o There were 170 times in 1 year where the cross-wind speed exceeded 11.5 knots taking into
account wind directions between S 180° and SW 225° (where the angle bandwidth is
+11.25°. This covers wind directions from 168.75° to 236.25°).

o Runway 11R/29L is operated during the daytime (6:00 am to 6:00 pm) ONLY. A 11.5 knots
or higher mean wind speed from the South between S 180° and SW 225° occurred 136
hours in one year.
Summary Results

Results of simulations for the worst case scenario are summarised in below table:

Compliance Criteria Turbulence Turbulence
Limiting Wind | Exceedance | Exceedance
S : (kt) to satisfy | Probability in Probability
cenario 1 ajong wind | Cross Wind | Turbulence | Turbulence one Year in One Year
7kt 6 kt 4 kt Criterion 24 Hrs™? 6am - 6
12
pm
Current Yes Yes No 12 144 115
Post - MDP Yes Yes No 11.5 170 136

Note 1: The number of hours per annum that a 4-knot turbulence exceedance occurs is based on the mean wind speeds
data recorded during the period 1999-2017 at BoM Station 66137. The calculation takes into account wind directions
between S 180° and SW 225° where the angle bandwidth is +11.25°. This covers wind directions from S 168.75 to
SW 236.25).

Note 2: The calculation of the number of exceedance is slightly conservative. For example for the post-PMD scenario, the
calculation assumes that the turbulence criterion of 4 knots is triggered at cross-wind of 11.5 knots from S to SW.
The criterion is triggered at cross wind of 15 kt at Wind Angle = 180° (Refer Section 5.1.2); 11.5 kt at Wind Angle
=215° (Refer Section 5.2.1) and 12 kt at Wind Angle = 225° (Refer Section 5.3.1).

Recommendations

The recommended operational strategy therefore to mitigate building-induced turbulence for the
project site is to amend operations so that Runway 29L is not the duty runway when winds exceed
11.0 kt from the S to SW or to implement other operational risk mitigation acceptable to the airport
operator and CASA.

SLR Consulting Australia Pty Ltd
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1 INTRODUCTION

SLR Consulting Australia Pty Ltd (SLR) has been commissioned by Bankstown Airport Limited (BAL)
to undertake a wind shear and wind turbulence report for a proposed development, Lot 1 within a
precinct located in the south west corner of Bankstown Airport in support of a Major Development Plan
(MDP)

The subject site is approximately 46 ha and located between Milperra Road and Henry Lawson Drive.
The nearest perimeter of the proposed Lot 1 is located approximately 365 m to the south-west of
Runway 11R/29L.

BAL has commissioned a quantitative Computational Fluid Dynamics (CFD) modelling assessment
and report on the wind shear and turbulence effects of the proposed MDP.

The main operational runway is Runway 11C/29C. The runway is 1416 m in length and 30 m in width,
with the centreline of the runway being over 280 m away from the proposed precinct.

Runway 11L/29R has primary and secondary operations which operate independently and in
conjunction with Bankstown's main runway.

The southern Runway 11R/29L, at 1038 m in length and 23 m wide, is only suitable for single and
small twin engine light aircraft such as Cessna 172, 206 and Piper aircraft. The Runway is a further
365 m to the north of the proposed warehouse.

Simulations for worst wind directions from South to Southwest (SW) have been modelled, given the
position of Lot 1 relative to typical landing zone range of Runway 11R/29L.

The objective of this study is to undertake a quantitative Computational Fluid Dynamics (CFD)
analysis approach of current and post-MDP for the most critical cross-wind directions.

1.1 Development Site

The Lot 1 design involves the development of two warehouses (warehouse 1A and warehouse 1B -
refer Figure 2). The following area schedule and massing data are proposed:

e  Total Site Area = 46 ha;

e Lot1Area = 56,390 m* (Warehouse = 35,000 m” and Office = 2,000 m?);
° Site RL range =6.3mto6.74 m;

° Lot 1 RL =6.74 m finished floor level,

e  Building Height = 13.7 m maximum above finished floor level;

e  Roof Pitch = 2 degrees; and

e  The roof ridgeline runs along the long axis of the warehouse.

The current study allows for site topography for the current and post-MDP scenarios.

SLR Consulting Australia Pty Ltd
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Figure 1  Aerial View of Proposed Development Site
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Figure 2  Proposed Lot 1 - Site Plan
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2 ACCEPTABILITY CRITERIA

21 The National Airports Safeguarding Framework (NASF) Guideline B - 2018

The assessment has been conducted in accordance with the National Airports Safeguarding

Framework (NASF) Guideline B, 2018 — Managing the Risk of Building Generated Windshear and

Turbulence at Airports specifically to address wind impacts on Bankstown Airport runways which state:

e The “6-knot cross-wind criterion” — i.e. variation in mean wind speed due to wind disturbing
structures must remain below 7 kt along the aircraft trajectory at heights below 200 ft. The speed
deficit change of 7 kt (3.6 m/s) must take place over a distance of at least 100 m.

e  The “6-knot cross-wind criterion” — i.e. the variation in mean wind speed due to wind disturbing
structures must remain below 6 kt across the aircraft trajectory (Refer Figure 3) at heights below
200ft. The speed deficit change of 6 kt must take place over a distance of at least 100m.

¢  The “4-knot turbulence criterion” — i.e. the standard deviation of wind speed must remain below 4
kt at heights below 200ft.

Figure 3  Wind Shear Criteria

along track speed deficit

100m cross-track speed deficit

\ / 6 kts
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3 LOCAL EXPOSURE OF THE SITE
3.1 Critical Wind Directions for the Site

Due to the relative position of the proposed building to the runway direction, the critical cross-wind
directions for the wind shear and turbulence are between South 180° and Southwest 225°.

3.2 Bankstown Airport Bureau of Meteorology Data
3.21 Mean Wind Speed Exceedance
SLR has analysed the Bankstown Airport Bureau of Meteorology (BoM) Weather Station data for the
period 2011-2015. This dataset contains records at hourly intervals of:
. Mean Wind Speed - average wind speed during the 60-minute period
. Gust Wind Speed — peak 2-3 second gust occurring (anytime) within the 60-minute period
- Wind Direction — average wind direction during the 60-minute period
From this dataset, SLR has derived the occurrence of the exceedance for various wind speed levels at

a 10 m reference height (which is close to the proposed building height) where the angle bandwidth is
+22.5°. This covers wind directions from 157.5° to 247.5°— refer Table 1.

Table 1 Mean Wind Speed Exceedances (Hours) in the Period 2011-2015 versus Wind Direction (all
hours of the day)

10m ht Wind Direction
MEAN
SW Lol N NE E SE s sSwW W NW
pEEd o o o o o o o o ALL
k) 0 45 90 135 180 225 270 315
5 1912 3351 2807 4429 3171 3339 2794 3022 24825
10 313 1260 1356 2848 1481 902 1125 587 9872
15 37 62 107 862 443 173 390 173 2247
20 0 0 7 115 89 10 74 26 321
25 0 0 0 12 7 0 7 1 27

Table 1 shows, over the 5-year period 2011-2015, that:

d There were 27 hours total where the mean wind speed exceeded 25kt taking into account ALL
wind directions

. from the South (ie between SSE 157.5° and SSW 202.5°) to Southwest (ie between SSW
202.5° and WSW 247.5°) there were 7 hours where the mean wind speed exceeded 25 kt

*  There were 321 hours total where the mean wind speed exceeded 20 kt taking into account ALL
wind directions

. fromthe S to SW there were 99 hours where the mean wind speed exceeded 20 kt

*  There were 2,247 hours total where the mean wind speed exceeded 15 kt taking into account
ALL wind directions

. from the S to SW there were 616 hours where the mean wind speed exceeded 15 kt

SLR Consulting Australia Pty Ltd
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It should be borne in mind that the above “hours” of exceedance do not translate into the same
number of “windstorm events” during this 5-year period. There were a number of occasions during the
passage of extreme windstorm systems, when these exceedances occurred during consecutive hours
on the same day, ie associated with the same windstorm.

One such example occurred during the passage of a strong low pressure system on 29 October 2013.
The wind remained above 20 kt for a continuous 6-hour period between Noon and 6:00 pm that day.
Accordingly, this one “event” accounted for 6 hourly exceedances of 20 kt.

The data shown in Table 1 has been reproduced in Table 2, this time as an annual exceedance
probability of occurrence. The following conclusions can be reached from Table 1 and Table 2.

* A probability of a 25 kt or higher mean wind speed from the S to SW is 0.016%, ie a probability of
occurrence less than 2 in 10,000.

*  The probability of exceeding 20 kt from the S or SW is approximately 0.226%, ie a 2.2 in 1,000
chance of exceeding 20 kt from that direction.

Table 2 Mean Wind Speed Exceedance Probability in the 2011-2015 versus Wind Direction (all hours

of the day)

10m ht Wind Direction

MEAN

ol N NE E SE s sSwW W NW

SPEEd o o o o o o o o ALL

(k) 0 45 90 135 180 225 270 315
5 436%  7.65%  6.41% 1011% 7.24%  7.62%  6.38%  6.90%  56.6%
10 071%  2.88%  3.09%  650%  3.38%  2.06% 257%  1.34%  22.5%
15 008%  014%  024%  197%  101%  039%  089%  0.39%  5.13%
20 0.000% 0.000% 0.016% 0262% 0203% 0.023% 0.169% 0.059%  0.732%
25 0.000% 0.000% 0.000% 0.027% 0.016% 0.000% 0.016% 0.002%  0.062%

Runway 11R/29L and Runway 11L/29R operate during daylight only from 06:00 — 18:00 while
11C/29C operates 24 hours. Night activity at 11C/29C would be approximately 2.5% of all movement.
(Refer Table 3). As per Table 3 the actual number of movements in 2014

* on 11R/29L was 116,240 per year.
*+ on 11C/29C was 32,141 per year. Approximately 804 movements occurred during night time.
*+ on 11L/29R was 47,220 per year.
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Table 3 Maximum Number of Movements at Bankstown Airport in 2014

Category Movements HLS NWS 11L 11C 11R 29L 29C 29R
Fixed Wing 79,362 23.8% 16.2% 243% 35.7%
Fixed Wing Training 116,240 40% 60%
Helicopters 26,217 100%
Rescue Helicopters 1,360 30% 10% 20% 40%
Helicopter Training 6,377 100%

TOTAL in 2014 229,556

The data shown in Table 1 has been reproduced in Table 4, this time only daylight hours (6:00 —
18:00 are included in the assessment. Table 4 shows, over the 5-year period 2011-2015, that

*  There were 21 hours total where the mean wind speed exceeded 25 kt taking into account ALL

wind directions

. from the South (ie between SSE 157.5° and SSW 202.5°) there were 6 hours where the

mean wind speed exceeded 25 kt

. from the Southwest (ie between SSW 202.5° and WSW 247.5°) there were NO hours where

the mean wind speed exceeded 25 kt

*  There were 249 hours total where the mean wind speed exceeded 20 kt taking into account ALL

wind directions

. from the South (ie between SSE 157.5° and SSW 202.5°) there were 62 hours where the

mean wind speed exceeded 20 kt

. from the Southwest (ie between SSW 202.5° and WSW 247.5°) there were 8 hours where the

mean wind speed exceeded 20 kt

Table 4 Mean Wind Speed Exceedances (Hours) in the 2011-2015 versus Wind Direction (Daylight

Hours)

10m ht Wind Direction

MEAN

S\’;gedd N NE E SE s SwW w NW ALL

(kt) 0° 45° 90° 135° 180° 225° 270° 315°

5 1288 1418 1584 2396 1690 1959 1792 2087 14214
10 242 644 907 1715 950 633 736 425 6252
15 35 44 90 605 315 129 304 155 1677
20 0 0 3 85 62 8 66 25 249
25 0 0 0 7 6 0 1 21
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The data shown in Table 2 has been reproduced in Table 5, this time as an annual exceedance
probability of occurrence.

Table 5 Mean Wind Speed Exceedance Probability in the 2011-2015 versus Wind Direction (Daylight

Hours)
10m ht Wind Direction
MEAN
va Lol N NE E SE s sSwW W NW
pEEd o o o o o o o o ALL
(k) 0 45 90 135 180 225 270 315
5 2094%  324%  361%  547%  3.86%  447%  4.09%  4.76%  32.4%
10 055%  147%  2.07%  3.91%  217%  144%  168%  097%  14.3%
15 0.080% 0.100% 0205% 1.381% 0.719% 0294% 0.694% 0.354%  3.83%
20 0.000% 0.000% 0.007% 0.194% 0.141% 0.018% 0.151% 0.057% 0.568%
25 0.000% 0.000% 0.000% 0.016% 0.014% 0.000% 0.016% 0.002%  0.048%

With regard to the limits of the approaching wind speed, SLR has been advised that there are practical
aspects of the runways becoming inoperable in high cross-winds at and above 25kt.

3.2.2 Natural and Existing Built Environment Turbulence Exceedance

SLR’s analysis of the Bankstown Airport Bureau of Meteorology (BoM) Weather Station data for the
period 2011-2015 has yielded the number of annual exceedance of 4-kt as shown in Table 6 and
Figure 4. The following conclusions can be reached from Table 6 and Figure 4.

e There were 329 occasions in a 5 year period (66 times in 1 year) where the 4-kt exceeded taking
into account ALL wind directions.

e The wind directions which relate to the location to the proposed development are the winds
originating from the S to SW. There were 113 occasions in 5 years (approximately 23 occasions
in 1 year) where the 4-kt exceeded from the S to SW direction.

e It should be noted that most of those exceedance are occurring on different days but some of
these exceedance would likely occur in consecutive hours during the passage of major wind
storm events.

Table 6 4 knot Turbulence Exceedance Mean Wind Speed Exceedance Probability in the 2011-2015
versus Wind Direction

Wind Direction
No of Annual

Exceedances

0 a5 90 135°  180°  225°  270° 315
(281\;?26?5) 11 11 15 27 69 44 101 51 329
1 Year 22 22 3 54 138 88 202 102 658

%age annual  0.025% 0.025% 0.034% 0.062% 0.158% 0.100% 0.231% 0.116% 0.025%
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Figure 4 4 knot Turbulence Exceedance Probability in 1-Year — Bankstown Airport BOM Weather Data

25
c
-t
¥ 20— ®m Total=66
S
(-]
w
3
g 15
-
Q
Q
-
w 10
¥
=]
e
[ -1
. d s
[=]
=

. J_LJ_ 1N

1] 45 90 135 180 225 270 315 360
Wind Direction (deg)

SLR Consulting Australia Pty Ltd



Bankstown Airport Limited (BAL) Report Number 610.17532

Bankstown Airport - South West Precinct Site Works and Warehouse 24 May 2018
Major Development Plan -v1.1
Risk Management of Building Generated Wind Shear and Turbulence Page 18

CFD Based Study

4 CFD MODELLING, ASSUPTION AND ANALYSIS

SLR has modelled the proposed MDP and the surrounds using the Creo Parametric software
package. This was then imported to ANSYS to prepare the model for solving.

The surrounding buildings and airport runways were included in the study. The model was then
moved to the specialised world leading CFD software ANSYS-FLUENT V18.1 for computation.

Ambient wind profiles have been created for all critical wind directions.
Wind speeds were then determined at the runways relative for the current and post-MDP scenarios.
4.1 Modelling

A 3D model of the development area and surrounding buildings was created from 2D AutoCAD files
supplied by AECOM and SBA Architects (received 5/4/2018).

The geometry for CFD Modelling is shown in Figure 5 to Figure 7. The developed model accounts for
all small features of the proposed development (eg canopies, gaps, etc.).

SLR has also reviewed the survey data for the areas of interest. The available survey data for the
proposed development site has shown elevated ground at the areas of interest. All complex
topographic features are also included in the current and post-MDP scenarios (Refer Figure 5).

In the CFD geometry the runway RL’s are:

e 11R/29L — generally 6 m

e 11C/29C — mostly 8 m falling to 6 m toward 11C
e 11L/29R - mostly 9 m falling to 7 m toward 11L

A calculation domain of 2,448 m length, 2,448 m wide and 400 m high was used for the CFD analysis.
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Figure 5 Development Site and Surrounds

Current Scenario

Lot 3RL=6.74 m

RL for the SW precinct including Lot 1 = 6.74 m

Post-MDP
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Figure 6 3D Model of the Site and Surrounds Including Modelled Site Topography

A: Current

B: Post-MDP
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Figure 7 3D Model of the Proposed Major Development Plan,
,& - B 2448 m LA A

Building Height = 13.7. m N
Distance required to comply with 1:35 rule =479.5m

2448 m

Proposed Canopies
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4.2 Wind Condition

The results in the following sections are presented for a reference approach wind speed of 25 kt at
10 m height above ground taking into account the local exposure factors by wind direction.

The Bankstown Airport Bureau of Meteorology (BoM) Weather Station data for the period 2011-2015
shows that there were 7 hours total (Refer Table 1) where the mean wind speed exceeded 25 kt from
the wind orientating from the south quadrant (ie between S and SW ) or 1.4 Hours per year where the
mean wind speed exceeded 25 kt. The results in this study will be presented for the worst case wind
conditions.

At the upwind free boundary inlet, velocity profiles were derived from the Australian Wind Code,
AS1170.2. For example the approaching wind speed is 25 kt at 10 m height with a vertical profile
determined by the surrounding terrain in accordance with the Terrain Category classification contained
in the Code. The effect of terrain roughness on wind speed is then used to obtain the variation in wind
speed with height.

4.3 Turbulence Model

For the current study, SLR used an advanced Detached Large Eddy Simulation (D-LES) turbulence
model to capture the unsteadiness arising from turbulence for a number of critical wind directions.
The implemented D-LES (hybrid modelling mythology) approach combines the benefits of Reynolds-
averaged Navier—Stokes equations (or RANS equations) and LES while minimising their
disadvantages; while the RANS (Realizable k-epsilon in this study) can achieve good prediction for
attached boundary layers, LES can capture unsteady motions of large eddies in separated regions.

This approach is significantly more reliable for the turbulence intensity prediction. However, it is
important to understand that the D-LES method is substantially more computationally demanding than
RANS simulations. SLR has used a small time step in the order of 0.1 s to provide an adequate
temporal resolution of the flow as it passes through each cell at the area of the interest.

4.4 Discretization

The quality of the mesh is a critical aspect of the overall numerical simulation and it has a significant
impact on the accuracy of the results and solver run time.

A mesh sensitivity assessment has been carried out for the current and post-MDP scenarios.

For all cases in this study, polyhedral elements with a total number of 18,852,516 cells for the post-
development scenario and 11,231,776 for the current scenario were used to cover the computational
domain. Polyhedral cells are especially beneficial for handling recirculating flows and used to provide
more accurate results than even hexahedra mesh. For a hexahedral cell, there are three optimal flow
directions which lead to the maximum accuracy while for a polyhedron with 12 faces there are six
optimal directions which, together with the larger number of neighbours lead to a more accurate
solution with a lower cell count.
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5 RESULTS AND DISCUSSION

Due to the relative position of the proposed building to the runway direction, the following critical
cross-wind directions for the wind shear and turbulence are analysed in this study:

. South (Wind Angle = 180°)
. South-Southwest (Wind Angle = 215°) — Perpendicular Cross Wind Direction
. Southwest (Wind Angle = 225°)

The impact of west-southwest winds on the runways is minor. Results of simulations are completed for
four wind directions and presented for the above three wind directions.

5.1 Wind Angle: South (180°)
5.1.1 Wind Shear Assessment

Figure 8 shows the wind speeds at RL 10.5 m (RL at the project site = 6.74 m and at the ridge roof =
20.4 m). Dark blue represents still conditions at 0 m/s and red representing the strongest wind speed.
The following conclusions can be reached from the above figure:

* The CFD model captures the fluid flow characteristics in significant detail. Wind is approaching
the site from the south at 180° as per the given boundary condition. Wind is then accelerated
near the edges and stagnated and recirculated behind the buildings.

. There is a slight increase in mean wind speed at the project site for the post development
scenario due to change in site topography due to earth work and filling (6.74 m for the
development site verses 6 m (or less) at most existing locations).

*  Thereis a very minor variation in wind speeds along the width of the runways.

* A comparison for the wind shear shows that the proposed MDP will have a minor impact at the
runways (Refer Figure 8b).

Figure 9 with resultant velocity indicates that the disturbance to the approaching mean wind speed is
highly localised due to MDP development shape (eg the dimension in line with wind is greater than its
width by a factor 2:75:1 and the wake is small).

The variation in mean wind speed due to wind disturbing structure must remain below 6 kt along the
aircraft trajectory at a height below 200 ft (60 m). The speed change of 6 kt must take place over a
distance of at least 100 m (NASF, 2018). The aircraft instability is significantly reduced once the
airplane has touched down or is above 200 feet off the ground after take-off.

The approaching angle for landing will be between 2.7 degrees and 4 degrees, with 3 degrees
considered as the average. Six possible landing scenarios per runway with an approaching angle of 3
degrees are analysed in this study. Landing paths are shown in Figure 10.

A comparison for the wind along the aircraft trajectory for the above paths is shown in Figure 11 to
Figure 13. The following comments are made with regards to the above graphs:
*  The graphs present the results at variable height of the aircraft trajectory (3 degrees).

*  The presentations are made for the worst case condition, starting from an altitude band of 30 m.
The wind deficit at an altitude >30 m is negligible due to the buildings height and runways
locations.

. The wind shear calculation is based on the normal component of the approaching wind.
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The following clarifications are provided with regards to Figure 11:

* The runway starts at approximately X=785 m for flight path 1a and the aircraft lands at
approximately X=735 m for flight path 1a.

. The approaching mean wind speed at 10 m above ground is 25 kt. Wind speed increases with
height. Higher wind speed is therefore predicted at 30 m above ground (~x=1,061 for flight path
1a).

*  Impact of the existing built environment is captured by the CFD model (Refer Figure 11A).
*  Highest wind deficit is obtained at the wake of buildings (existing or proposed development).
. The wind speed and wind deficit results are proportional.

*  The mean wind speed at the ground = 0.

The following conclusions can be reached from Figure 11 to Figure 13:

* The current scenario has a negligible wake. In general the runways are currently exposed to
southerly winds without a significant built environment upstream.

. The post development scenario has a small localised wake and very minor impact on 11R/29L
due to proximity to the runway. The impact on other runways is negligible.

d The variation in the mean wind speed for the existing built environment is less than 6 kt along all
analysed aircraft trajectories (Path 1, Path 2 and Path 3) at a height below 60 m over a distance
just below 100 m.

*  The variation in the mean wind speed due to the proposed MDP is less than 6 kt along all
analysed aircraft trajectories (Path 1, Path 2, Path 3) at a height below 60 m (200 ft) over a
distance of at least 100 m due to the following:

» Shape of the proposed warehouses. The dimension in line with wind is greater than its width
by a factor 2:75:1 resulting in a small wake behind the proposed warehouse.

« Proximity to runways (~365 to the closest runway — Refer Figure 7)
« Relatively low building height (13.7m max)

. Site topography (eg the main runway is mostly at RL8 falling to 6m toward 11C while the
warehouses sit between the RL’s 6.74 m).

+ Building layouts and features, canopies, etc.
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Figure 8 Velocity Vector (m/s) at RL 10.5 m - DLES Turbulence Model, Approaching Wind = 25 Knot, Wind Angle = 180°
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Figure9 Velocity Vector Contoured by Velocity Magnitude (m/s) - Wind Angle = 180°
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Figure 10 Possible Landing Scenarios at 3 Degrees Approaching Angle

Path 2 Path 3
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Figure 11 Comparison of the Velocity Magnitude (m/s) along the Aircraft Trajectory — Runway 11R/29L
Path 1 (DLES Turbulence Model, Approaching Wind = 25 Knot, Wind Angle = 180°)
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Figure 12 Comparison of the Velocity Magnitude (m/s) along the Aircraft Trajectory — Runway 11C/29C
— Path 2 (DLES Turbulence Model, Approaching Wind = 25 Knot, Wind Angle = 180°)
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Figure 13 Comparison of the Velocity Magnitude (m/s) along the Aircraft Trajectory — Runway 11L/29R
— Path 3 (DLES Turbulence Model, Approaching Wind = 25 Knot, Wind Angle = 180°)
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