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SUMMARY 

An environmental wind study to assess the wind conditions in the public realm for 

the 15-23 Hunter Street and 105-107 Pitt Street, Sydney development was 

conducted for 16 wind directions using Computational Fluid Dynamics (CFD). A 

CFD model of the DCP Base Case and the Proposed development, within 

surrounding buildings, with no existing or future ground level trees, was 

simulated in a natural wind boundary layer to determine likely local 

environmental wind conditions.   

 

The results of the CFD wind study showed the Proposed development achieved a 

mean annual wind comfort speed of 2.47m/s compared to 2.48m/s for the DCP 

Base Case over the Sky View Factor (SVF) evaluation area (as requested by City of 

Sydney) using the methodology outlined Schedule 12 of the Sydney DCP, Section 

12.2.   
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1 INTRODUCTION 

The proposed 15-23 Hunter Street and 105-107 Pitt Street development includes 

the addition of a laneway and high-rise tower located on the corner of Hunter and 

Pitt Street in the central zone of the Sydney CBD.   

 

The immediate surrounding terrain is dominated by high-rise commercial 

buildings of Sydney CBD and in the far field the surrounding terrain includes 

suburban housing and the open waters of Circular Quay and Darling Harbour, as 

shown in Figure 1 below.   

 

 

Figure 1: Location of the development site within the context of the Sydney 

CBD. A 300m radius centred around the site is indicated in the figure. 

 

R=300m 

15-23 Hunter St & 105-107 Pitt 

St Development Site 
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There is currently significant pedestrian activation in the surrounding 

streetscapes and this is expected to increase in the future with the proposed 

development. 

 

At the request of City of Sydney an additional study was requested using 

Computational Fluid Dynamics (CFD) to compare the wind comfort standard (as 

per the methodology outlined in Schedule 12 of the Sydney DCP, Section 12.2, 

Procedure B) of the DCP Base Case (which includes the internal laneway) and the 

Proposed development.  And, if required, refine the built form of the Proposed 

development to achieve wind comfort standard equivalence or better. The 

evaluation area was specified by City of Sydney to be identical to that utilised for 

the Sky View Factor (SVF) evaluation area, as shown in Figure 2. 

 

The CFD wind study was carried out on the Laminar2 Turbulent supercomputer 

in May 2022.  
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2 ENVIRONMENTAL WIND CRITERIA 

The advancement of CFD techniques, including computational capabilities, 

simulation of boundary layer flows of the natural wind, and ongoing correlation 

with wind tunnel studies has facilitated the prediction of wind effects induced by 

proposed developments on the surrounding streetscapes. 

 

Wind conditions are commonly required to be assessed using a set of generally 

accepted environmental wind criteria. The criteria used in this study are based on 

those proposed by Melbourne (Reference 1). It is important to note that 

Melbourne (Reference 1) found people are most sensitive to the peak gust wind 

speed and its associated gradient. Hence, gust wind speeds have traditionally 

been used to develop environmental wind criteria.     

 

However, due to the nature of the CFD analysis technique implemented – which 

is not capable of resolving instantaneous gust effects – these criteria need to be 

defined in terms of an hourly mean wind speed.  

 

To assess whether the predicted wind conditions are likely to be acceptable or 

not, some form of criteria are required. The Sydney Design Control Plan (2012) 

has defined wind comfort standards for the assessment of the wind conditions in 

Sydney City. The definition of the wind comfort standard is as follows: 
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Wind Comfort Standard is an hourly mean wind speed for each wind direction, 

with probability of exceedance less than 5% per annum (averaged over all wind 

directions) measured between 6am and 10pm Eastern Standard Time (equivalent 

to 292 hours per annum), of equal to or less than: 

• 4 metres/second for sitting areas 

• 6 metres/second for standing areas 

• 8 metres/second for walking areas 

 

Mean wind speed means the maximum of: 

• Hourly mean wind speed, or 

• Gust equivalent mean wind speed (gust wind speed divided by 1.85) 

 

Please note that this CFD wind study only considers the hourly mean wind speeds 

and not the gust equivalent mean wind speed as usually recorded in wind tunnel 

model testing. 
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3 CFD MODEL AND TECHNIQUES 

The wind flow around the development was modelled using OpenFOAM CFD 

software. Figure 3 shows the computational domain and coordinate system used 

for this study. The proposed development and surrounding buildings were 

modelled at full-scale. The computational domain was 3000 m in the X-direction, 

4500 m in the Y-direction, and 2000 m in the Z-direction. The large computational 

domain ensured that the blockage ratio of the CFD model was less than 3%. It also 

ensured that the domain boundaries were sufficiently far from the proposed 

development and surrounding buildings to have a negligible effect on the wind 

flow in the area of interest. The proposed development (shown in red) was 

laterally centred in the domain and was located approximately 2000 m 

downstream of the inlet (transparent blue plane). The surrounding buildings 

(shown in yellow) and topography (shown in green) were modelled out to a radius 

of 500 m from the site including all existing or under construction buildings as of 

February 2022. Beyond the 500 m radius, a flat ground plane with a rough wall 

function applied was included to simulate the atmospheric boundary layer. 

Different wind directions were simulated by rotating the proposed development, 

the surrounding buildings, and the topography within the CFD domain.  

 

The wind flow enters the domain at the inlet and exits the domain at the outlet 

(transparent red plane). For all wind directions, the approach mean velocity 

boundary layer profile was modelled as Terrain Category 3 (TC3) – as defined in 

AS/NZS 1170.2:2021. For the quality assurance process, a CFD simulation without 

the building model was performed to verify a TC3 boundary layer was achieved 

throughout the computational domain. Figure 4 shows the simulated boundary 

layer and the equivalent AS/NZS 1170.2:2021 and ISO 4354:2009 profiles. The 

simulated boundary layer profile had a deviation of less than 3.5% from the 
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AS/NZS 1170.2:2021 and ISO 4354:2009 profiles. The boundary layer turbulence 

intensity profiles are also provided in these standards. However, as a steady-state 

Reynolds-averaged Navier-Stokes (RANS) turbulence model was used for the 

simulation, which considers the mean flow and does not simulate the turbulent 

fluctuations, turbulence intensity profiles are not relevant. 

 

The domain was meshed with both hexahedra and split-hexahedra cells using 

SnappyHexMesh. Smaller mesh cells were used near the proposed development 

and surrounding buildings out to a radius of 550 m, and near the topography 

surface across the whole domain. The meshes generated for the study were 

comprised of approximately 25 million cells.   

 

The fluid (wind) flow was solved using a customised version of OpenFoam-v2012 

using the standard k-epsilon turbulence model. OpenFOAM uses the Finite 

Volume Method to discretise the governing equations, which are then solved 

using the OpenFOAM SIMPLE algorithm. Second-order discretisation schemes 

were used for all variables, except for k and epsilon divergence terms where a 

first-order upwind scheme was used. The Laplacian terms were discretised using 

a linear limited scheme with a blend factor of 0.5. During the solve the flow 

solution was monitored at critical points in the domain. The simulation was 

iterated until the velocity at these points had stabilised to a constant value, or if 

flow oscillation was observed then the oscillation was about a steady value.  

 

The CFD parameters used have been previously correlated with wind tunnel data 

to provide confidence in the simulation results. The quality assurance correlation 

study investigated different RANS turbulence models to determine their influence 

on the simulated wind speeds around buildings. The standard k-epsilon model 
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predicted very similar wind speeds compared to others (Realizable k-epsilon and 

k-omega Shear Stress Transport) and was more robust in its solution. Therefore, 

the k-epsilon turbulence model was used in this study. The quality assurance 

correlation study showed that the error in pedestrian level mean velocities 

between the wind tunnel and CFD was ≤ 10% of the reference velocity, using the 

k-epsilon model. 

 

The CFD environmental wind studies undertaken satisfy, and in most cases 

exceed, all applicable AWES-QAM-1-2019 guidelines and AWES Guidelines for 

Pedestrian Wind Effects Criteria.  
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4 INTERPRETATION OF CFD RESULTS 

The CFD results presented in the following sections are based on steady-state flow 

fields (time-averaged). The pedestrian wind conditions do not include or account 

for natural wind flow unsteadiness/gustiness that is provided by the wind tunnel 

studies.  However, the CFD results show the wind flow over a large area with high 

spatial resolution. Compared to the discrete points of a wind tunnel study, the 

CFD results assist with understanding the general environmental wind flow 

around the buildings and identifying the elements of the proposed development 

that impact pedestrian level wind conditions.  

 

The CFD simulation results presented provide analysis of the pedestrian wind 

environment and do not intend to replace wind tunnel environmental wind 

studies.   

 

Calculation of the mean annual wind comfort speed for each configuration is 

calculated from a plane at 1.5m above the ground plane over the Sky View Factor 

(SVF) evaluation area using an area weighted average. It is important to area 

weight each cell value (wind speed) to avoid biasing results as cell sizes vary – 

please see Figure 5.  

 

High spatial resolution plots of the average pedestrian wind speeds will be 

presented for verification purposes as requested by the City of Sydney.   
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5 DISCUSSION OF RESULTS 

The DCP Base Case and the Proposed development (Preferred Building Envelope) 

at 15-23 Hunter Street and 105-107 Pitt Street, Sydney were CFD simulated within 

a 550m radius Sydney City context model for 16 wind directions, ie. at 22.5° 

intervals.  The DCP Base Case configuration within the context model can be seen 

in Figures 6 to 8 and the Proposed development configuration within the context 

model can be seen in Figures 9 to 11.  The following section outlines the mean 

wind speed results using methodology as outlined Schedule 12 of the Sydney DCP, 

Section 12.2.   

 

 

5.1 DCP BASE CASE VERSUS PROPOSED 

The results of the CFD wind study are that the Proposed development achieves a 

mean annual wind comfort speed of 2.47m/s compared to 2.48m/s for the DCP 

Base Case, see Table 1.  

 

Table 1: Pedestrian Mean Annual Wind Comfort Speed  

(averaged over the Sky View Evaluation Area) 

 

 

The annual, all wind direction, pedestrian mean wind comfort level contour plots 

can be seen in Figure 12 for the DCP Base Case configuration and Figure 13 for 

the Proposed development.   

 

Averaging Area DCP Base Case Proposal 

Sky View 2.48m/s 2.47m/s 
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The wind speed at each data point in the computational mesh, on a plane 1.5m 

above the ground, within the SVF evaluation area is plotted as a ranked cumulative  

plot and presented in the Appendix A Figure 14 for both the DCP Base Case and 

Proposed development. Pedestrian wind speed contour plots for each individual 

wind direction are shown in the Appendix A Figure 15 to Figure 30 for the DCP 

Base Case and Figure 31 to Figure 46 for the Proposed Development. Due to the 

minimal geometric differences between the DCP Base Case and Proposed 

development configurations together with the shielded nature of the 

development site the pedestrian wind differences are observed to be only minor.  
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6 CONCLUSIONS 

An environmental wind study to assess the wind conditions in the public realm for 

the 15-23 Hunter Street and 105-107 Pitt Street, Sydney development was 

conducted for 16 wind directions using CFD. A CFD model of the DCP Base Case 

and the Proposed development, within surrounding buildings, with no existing or 

future ground level trees, was simulated in a natural wind boundary layer to 

determine likely local environmental wind conditions.   

 

The results of the CFD wind study showed the Proposed development achieved a 

mean annual wind comfort speed of 2.47m/s compared to 2.48m/s for the DCP 

Base Case over the Sky View Factor (SVF) evaluation area (as requested by City of 

Sydney) using the methodology outlined Schedule 12 of the Sydney DCP, Section 

12.2.   
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8 FIGURES 

 

 

Figure 2: Sky View Area (City of Sydney Wind Comfort Assessment Area) 

Depicted by the Orange Line 

 

Figure 3: CFD Domain 
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Figure 4: Full scale TC3 Boundary Layer Mean Velocity Profile for All Wind 

Directions 

 

 

Figure 5: Close Up of Mesh Cells at Pedestrian Level (1.5m Plane Above Ground) 

Within the Sky View Area  
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8.1 CONFIGURATION FIGURES 

 

 

Figure 6: Northeast View of DCP Base Case 

 

 

 

Figure 7: Southeast View of DCP Base Case 
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Figure 8: North View of DCP Base Case within Context Model 

 

 

 

Figure 9: Northeast View of Proposed 
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Figure 10: Southeast View of Proposed 

 

 

 

Figure 11: North View of Proposed within Context Model 
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8.2 RESULT FIGURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12: DCP Base Case, Planview, Annual (All Wind Direction) Pedestrian 

Mean Wind Comfort Level Contour Plot. The Orange Line Depicts the Sky View 

Evaluation Area 
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Figure 13: Proposed, Planview, Annual (All Wind Direction) Pedestrian Mean 

Wind Comfort Level Contour Plot. The Orange Line Depicts the Sky View 

Evaluation Area 
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9 APPENDIX A: ADDITIONAL FIGURES 

 

Figure 14:  Ranked Cumulative Plot of the Annual Pedestrian Mean Wind 

Speeds for the DCP Base Case and Proposed Dev Over the Sky View Evaluation 

Area. (Note: the raw data has been used for this plot; a non-uniform grid was 

used in the computational domain)  
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9.1 DCP BASE CASE 

 

Figure 15: DCP Base Case, North Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1  

 

 

1 The Safety Limit Gust Equivalent Mean (GEM) is set at 12.97 m/s. This corresponds to an annual 

maximum peak 0.5 second gust wind speed in one hour measured between 6am and 10pm 

Eastern Standard Time of 24 metres per second divided by 1.85. 
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Figure 16: DCP Base Case, North-Northeast Wind Direction, Planview, 

Pedestrian Level Environmental Wind Speed Contour Plot1  

 

Figure 17: DCP Base Case, Northeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 18: DCP Base Case, East-Northeast Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 19: DCP Base Case, East Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 20: DCP Base Case, East-Southeast Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 21: DCP Base Case, Southeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 22: DCP Base Case, South-Southeast Wind Direction, Planview, 

Pedestrian Level Environmental Wind Speed Contour Plot1 

 

Figure 23: DCP Base Case, South Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 24: DCP Base Case, South-Southwest Wind Direction, Planview, 

Pedestrian Level Environmental Wind Speed Contour Plot1 

 

Figure 25: DCP Base Case, Southwest Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 26: DCP Base Case, West-Southwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 27: DCP Base Case, West Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 28: DCP Base Case, West-Northwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 29: DCP Base Case, Northwest Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 30: DCP Base Case, North-Northwest Wind Direction, Planview, 

Pedestrian Level Environmental Wind Speed Contour Plot1 
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9.2 PROPOSED 

 

Figure 31: Proposed, North Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 32: Proposed, North-Northeast Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 33: Proposed, Northeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 34: Proposed, East-Northeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 

 

Figure 35: Proposed, East Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 36: Proposed, East-Southeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 

 

Figure 37: Proposed, Southeast Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 38: Proposed, South-Southeast Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 39: Proposed, South Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 40: Proposed, South-Southwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 41: Proposed, Southwest Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 42: Proposed, West-Southwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 43: Proposed, West Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 44: Proposed, West-Northwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 

 

Figure 45: Proposed, Northwest Wind Direction, Planview, Pedestrian Level 

Environmental Wind Speed Contour Plot1 
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Figure 46: Proposed, North-Northwest Wind Direction, Planview, Pedestrian 

Level Environmental Wind Speed Contour Plot1 
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TELEPHONE: (03) 8516 9680 :  Intl +613 8516 9680 FAX : (03) 9562 7055: Intl +613 9562 7055 

 

(ACN 004 230 013)  

22 CLEELAND ROAD 

SOUTH OAKLEIGH VIC 3167 

AUSTRALIA 

 

Ref: 94-20-DE-LET-02 

26th May 2022 

 

Milligan Group Pty Ltd 

321 Riley Street 

Surry Hills   NSW   2010 

Attn: Jarrod White 

 

15-23 Hunter Street and 105-107 Pitt Street, Sydney 

Environmental Wind Conditions Studies 

 

Environmental Wind Speed Measurements have been conducted by MEL Consultants Pty Ltd 

in support of a Planning Proposal to amend the Sydney Local Environmental Plan 2012 

(Sydney LEP). This study has been prepared on behalf of Milligan Group Pty Ltd and relates 

to an amalgamated site at 15-23 Hunter Street and 105-107 Pitt Street. 

 

The results of the wind tunnel model study of the environmental wind conditions for the 

development have been reported in MEL Consultants Report 94-20-WT-ENV-01 Rev1 dated 

11th April 2022. This wind tunnel modelling was based upon the Proposed tower built according 

to architectural model provided by Bates Smart on 29th September 2021.  

 

As per the requirements of the Sydney DCP the measured wind conditions were measured 

and compared with respect to the defined wind safety and comfort standards and compared 

with respect to the Sydney DCP Base Case in terms of achieving an equivalent or better 

spatially averaged wind speed for the evaluation (as per the methodology outlined in Schedule 

12 of the Sydney DCP, Section 12.2, Procedure B) 

 

The results of the wind tunnel study indicated the Proposed development met the relevant wind 

safety requirements and was shown to achieve a wind comfort speed of 3.89m/s compared to 

3.90m/s for the Base configuration at a selected number of Test Location points surrounding 

the development site.  
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At the request of City of Sydney an additional study was requested using Computational Fluid 

Dynamics (CFD) to compare the wind comfort between the Base Case (which now included 

the internal laneway) and the Proposed Configuration and,  if required, refine the built form of 

the Proposed development to achieve equivalence or better. The evaluation area was agreed 

to be identical to that utilised for the Sky View Factor (SVF) evaluation area and 16 wind 

directions were simulated. The CFD study was conducted in May 2022. 

 

The results of the CFD study results in the Proposed Configuration achieving a mean annual 

wind comfort speed of 2.45m/s compared to 2.47m/s for the DCP Base Case. The figure below 

presents the result and shows an illustration of the SVF evaluation area used in the CFD study. 

 

 

 

Yours sincerely, 

 
J. Kostas 

MEL Consultants Pty Ltd 
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  Report 94-20-WT-ENV-01 Rev1 

 

Project Name: Planning Proposal - 15-23 Hunter Street and 105-107 Pitt Street, Sydney  

Project Description: Amendments to the Sydney Local Environmental Plan 2012 and the Sydney 

Development Control Plan 2012  

Submitted to: City of Sydney Council 

On Behalf of: Milligan Group Pty Ltd and its subsidiary FT Sydney Pty Ltd as trustee for FT Sydney Unit 

Trust. 

 

This Environmental Wind Speed Measurements Report 94-20-WT-ENV-01 has been prepared by MEL 

Consultants Pty Ltd in support of a Planning Proposal to amend the Sydney Local Environmental Plan 2012 

(Sydney LEP). This report has been prepared on behalf of Milligan Group Pty Ltd (the Proponent) and its 

related entities and consultants, representatives and agents and FT Sydney Pty Ltd as trustee for FT Sydney 

Unit Trust. It relates to an amalgamated site at 15-23 Hunter Street and 105-107 Pitt Street (the site).  

 

The purpose of this Planning Proposal is to amend the site’s Floor Space Ratio (FSR) development standard, 

and the Maximum Building Height to align with the Martin Place Sun Access Plane contained within the 

concurrent Central Sydney Planning Proposal.  

 

This Planning Proposal supports the City of Sydney Council’s draft Central Sydney Planning Strategy (Draft 

CSPS) by unlocking additional employment generating floor space within a designated tower cluster. The 

proposed Sydney LEP amendment is part of the broader redevelopment plan for the site to facilitate a new 

commercial office tower. It will also facilitate significant public benefits through additional site activation and 

embellishment of the public domain. 

 

The Planning Proposal is accompanied by amendments to the Sydney Development Control Plan 2012 

(Sydney DCP). The site specific DCP amendments reflect the proposed outcome to provide a podium tower 

scheme.  

This is reflected in the accompanying reference design prepared by Bates Smart which serves as a baseline 

proof of concept for this Planning Proposal. This 2,108m2 strategic site presents a unique opportunity to 

deliver a landmark premium commercial office tower that will exhibit design excellence and offer significant 

employment opportunities for global Sydney. 

 

The uplift being sought is consistent with the strategic intent of the draft CSPS, which contains the City’s 

requirements and expectations for projects pursuing this pathway. Following the Planning Proposal, the 

planning approval pathway involves a competitive design process and a detailed Development Application. 

As such, this report reflects the concept stage of the proposal, and may be embellished as the detailed 

design and required works evolve. 
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  Report 94-20-WT-ENV-01 Rev1 

ENVIRONMENTAL WIND SPEED MEASUREMENTS ON A WIND 

TUNNEL MODEL OF THE 15-23 HUNTER STREET AND 105-107 PITT 

STREET, SYDNEY 

 

By 

E. Chong 

& 

J. Kostas 

SUMMARY 

 

Wind tunnel tests have been conducted on a 1/400 scale model of the 15-23 Hunter Street 

and 105-107 Pitt Street Development, Sydney. The model of the Development within 

surrounding buildings was tested in a simulated upstream boundary layer of the natural 

wind to determine likely environmental wind conditions. These wind conditions have been 

related to the Sydney Design Control Plan 2012 and assessed with respect to the Safety 

standard as well as the Walking, Standing and Sitting comfort standards. 

 

The ground level wind conditions in the surrounding streetscapes and within the 

development for the Proposed Configuration have been shown to satisfy the standing 

comfort standard for all Test Locations, with many locations satisfy the sitting comfort 

standard. The wind comfort standard achieved has been shown to be generally similar for 

all configurations.  

 

The ground level wind conditions for the Existing Configuration have been presented at all 

Test Locations for comparison.  

 

For the Proposed Configuration, the wind conditions on the Podium Terrace of the 

development have been shown to be within the sitting comfort standards. However the 

wind conditions on the Rooftop Terrace have been shown to fail the safety standard at 

Test Locations R1 and R3.  
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Wind mitigation strategies have been developed for the Rooftop Terrace and have been 

shown to improve the wind conditions to meet the safety criterion at all Test Locations on 

the roof top terraces as well as meeting the standing and/or sitting comfort standards at 

these Test Locations.  

 

The wind conditions at all Test Locations on the ground, podium, and rooftop levels (with 

mitigation strategies) have been shown to satisfy the safety standard. 
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1. INTRODUCTION 

The proposed development at 15-23 Hunter Street and 105-107 Pitt Street will be located 

on the corner of Hunter and Pitt Street in the central zone of the Sydney CBD. 

 

The immediate surrounding terrain is dominated by high-rise commercial buildings of 

Sydney CBD and in the far field the surrounding terrain includes suburban housing and 

the open waters of Circular Quay and Darling Harbour, as shown in Figure 1.   

 

Figure 1. Location of the development site within the context of the Sydney CBD.  

A 300m radius centred around the site is indicated in the figure. 

 

A previous wind tunnel model study of the Existing Configuration, Base Case Envelope, 

and Proposed Configuration (May 2020) of 15-23 Hunter Street and 105-107 Pitt Street 

Development was carried out in May 2020. The result of this study is presented in MEL 

Report 94-20-WT-ENV-00 Rev.2. 

 

R=300m 

15-23 Hunter St & 105-107 Pitt St 
Development Site 
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Milligan Group Pty Ltd has commissioned another wind tunnel study to provide 

environmental wind conditions in and around a new updated Proposed Configuration of 

the 15-23 Hunter Street and 105-107 Pitt Street Development, and if required, to develop 

wind amelioration features to achieve conditions satisfying the target environmental wind 

criteria. These tests were carried out in the MEL Consultants 400kW Boundary Layer Wind 

Tunnel during December, 2021. 
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2. ENVIRONMENTAL WIND CRITERIA 

The advancement of wind tunnel testing techniques, using large boundary layer flows to 

simulate the natural wind, has facilitated the prediction of wind speeds likely to be induced 

around a development.  To assess whether the predicted wind conditions are likely to be 

acceptable or not, some form of criteria are required. The Sydney Design Control Plan 

(2012) has defined wind comfort standards for the assessment of the wind conditions in 

Sydney City. The definition of the standards is as follows: 

 

Wind Safety Standard is an annual hourly maximum peak 0.5 second gust wind speed 

measured between 6am and 10pm Eastern Standard Time of 24 meters per second.  

 

Wind Comfort Standard is an hourly mean wind speed for each wind direction, with 

probability of exceedance less than 5% per annum (averaged over all wind directions) 

measured between 6am and 10pm Eastern Standard Time (equivalent to 292 hours per 

annum), of equal to or less than: 

 4 metres/second for sitting areas 

 6 metres/second for standing areas 

 8 metres/second for walking areas 

 

Mean wind speed means the maximum of: 

 Hourly mean wind speed, or 

 Gust equivalent mean wind speed (gust wind speed divided by 1.85) 

 

It is noted that the above Safety standard is assessed for each wind direction while the 

above Comfort standards are pass/fail criteria as they only assess the summation of 

probabilities of exceedance across all wind directions to determine whether a location 

passes or fails the threshold criterion. There may be cases that the Test Locations pass 

the all directions combined criterion but still fail the same criterion when applied correctly 

for a particular wind direction. For completeness, this report will provide data for each Test 

Location as a function of wind direction in Appendix A. 
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The Sydney DCP uses the definition of mean wind speed as based on the hourly wind 

speed so the probabilities will be determined from the hourly wind data for an applicable 

automatic weather station for the City of Sydney. The probability data used have been 

corrected for the approach terrain at the location of the automatic weather station (in this 

case Sydney Airport) and referenced to 10m in Terrain Category 2. This is the standard 

reference height of AS/NZS1270.2:2011. 
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3. MODEL AND EXPERIMENTAL TECHNIQUES 

A 1/400 scale model of the proposed 15-23 Hunter Street and 105-107 Pitt Street 

Development, Sydney was constructed from digital 3D model provided by Bates Smart 

Architects on 29 September 2021. 

 

The scale model of the development and surrounding buildings was tested in a model of 

the natural wind generated by flow over roughness elements augmented by vorticity 

generators at the beginning of the wind tunnel working section. The surrounding buildings 

include all built and under construction buildings in the immediate vicinity. The basic natural 

wind model was for flow over suburban terrain, the characteristics of which are given in 

Figure 2. The surrounding wind tunnel model of all significant buildings, out to a minimum 

radius of 300m, modified the approach wind model for the presence of the surrounding 

buildings.  

 

The techniques used to investigate the environmental wind conditions and the method of 

determining the local criteria are given in detail in Reference 2. In these tests 

measurements in the Development areas are inside separated regions and peak velocity 

squared ratios were required to make conclusions about likely wind conditions.  In 

summary, measurements were made of the peak gust wind velocity with a hot wire 

anemometer at various stations and expressed as a squared ratio with the mean wind 

velocity at a scaled reference height of 300m.  This gives the peak velocity squared ratio 

 

 2300mlocal V/ V̂  

 

as shown in Figure A1. 

 

Wind tunnel velocity measurements were made for an equivalent 1 hour period in full scale 

and filtered to provide an equivalent full scale 3 second gust wind speed.  Photographs of 

the models as tested in the wind tunnel are shown for each of the configurations in Figures 

3 and 4.  
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4. DISCUSSION OF RESULTS  

Velocity measurements were made at various locations around the 15-23 Hunter Street 

and 105-107 Pitt Street Development, Sydney for different wind directions at 22.5° intervals 

for the Proposed Configuration (Preferred Building Envelope). 

 
For comparison purposes the results will be presented for the following model 

configurations: 

 Existing Configuration 

 Base Case Configuration (Schedule 11 Scheme) 

 
As discussed in Section 2, the Sydney Design Control Plan wind comfort criteria are 

pass/fail criteria based on an assessment of the summation of probabilities for all wind 

directions combined. Therefore, to assess the wind conditions the exceedances will be 

presented in tabular form in Tables 1 – 7. For completeness these data are also provided 

in Appendix A as a function of wind direction and compared with the pedestrian criteria 

based on gust wind speeds. The Ground and Upper Levels Terrace are shown in Figures 

5a to 5d. The following sections detail the results for the various areas tested. 

 

4.1 Summary of Results 

To assist with the assessment of the wind conditions, summaries of the wind criteria 

achieved for all wind directions at each Test Location in the surrounding streetscapes, and 

terraces have been provided using a colour code system in the following figures: 

 
Existing Configuration      Figure 6 

Base Case Configuration      Figure 7 

Proposed Configuration      Figures 8 to 11 

Proposed Configuration with mitigation    Figure 12 

 

Different colours have been used to represent the wind criteria achieved at each test 

location.  
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4.2 Pitt Street 

The wind conditions along Pitt Street for the Proposed Configuration have been shown to 

satisfy the sitting comfort standard at all presented Test Locations. The wind comfort 

standard achieved at all Test Locations has been shown to be similar for the Existing 

Configuration, Base Case Envelope and Proposed Configuration. 

 

The wind conditions for the Existing Configuration and Base Case Envelope, have been 

presented for all Test Locations for comparison. The standards satisfied have been 

presented in Table 1. 

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 
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Table 1: Pedestrian Wind Comfort and Safety – Pitt Street 

  

Sitting Standing Walking Safety

Existing 2.35% 0.14% 0.00% Pass 3.65

Base Case 3.14% 0.24% 0.02% Pass 3.94

Proposed 2.76% 0.15% 0.00% Pass 3.98

Existing 0.20% 0.00% 0.00% Pass 2.69

Base Case 0.48% 0.02% 0.00% Pass 2.81

Proposed 0.64% 0.03% 0.00% Pass 3.07

Existing 0.30% 0.00% 0.00% Pass 2.47

Base Case 1.72% 0.12% 0.01% Pass 3.38

Proposed 3.69% 0.37% 0.01% Pass 3.94

Existing 0.97% 0.05% 0.00% Pass 3.12

Base Case 1.08% 0.05% 0.00% Pass 3.16

Proposed 1.07% 0.05% 0.00% Pass 3.27

Existing 1.87% 0.20% 0.01% Pass 3.21

Base Case 1.49% 0.12% 0.00% Pass 3.17

Proposed 2.94% 0.42% 0.03% Pass 3.65

Existing 2.17% 0.28% 0.01% Pass 3.49

Base Case 1.50% 0.11% 0.00% Pass 3.26

Proposed 3.55% 0.68% 0.06% Pass 3.70

Existing 1.29% 0.06% 0.00% Pass 3.45

Base Case 0.73% 0.02% 0.00% Pass 3.30

Proposed 1.47% 0.07% 0.00% Pass 3.51

Existing 0.89% 0.03% 0.00% Pass 3.45

Base Case 4.31% 0.39% 0.05% Pass 4.09

Proposed 3.67% 0.45% 0.02% Pass 4.06

Existing 0.50% 0.00% 0.00% Pass 2.74

Base Case 0.25% 0.00% 0.00% Pass 2.62

Proposed 0.72% 0.01% 0.00% Pass 3.02

Existing 1.17% 0.09% 0.00% 3.14

Base Case 1.63% 0.12% 0.01% 3.30

Proposed 2.28% 0.25% 0.02% 3.58

average
all          

Pitt St

11

10

9

3

4

5

8

7a

6

wind 

speed 

Test 

Location
Configuration

Wind Comfort Standard

576



- 13 - 

 

 Report 94-20-WT-ENV-01 Rev1 

4.3 Hunter Street 

The wind conditions for the Proposed Configuration along Hunter Street have been shown 

to satisfy the standing comfort standard at all Test Locations, with conditions at most Test 

Locations also satisfying the sitting comfort standard.  

 

The wind conditions for the Existing Configuration and Base Case Envelope, have been 

presented for all Test Locations for comparison. The standards satisfied have been 

presented in Table 2. 

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

` 
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Table 2: Pedestrian Wind Comfort and Safety – Hunter Street 

 

  

Sitting Standing Walking Safety

Existing 4.84% 1.19% 0.27% Pass 4.39

Base Case 4.64% 0.99% 0.20% Pass 4.37

Proposed 4.95% 0.99% 0.19% Pass 4.48

Existing 7.11% 2.47% 0.82% Pass 4.84

Base Case 6.37% 1.87% 0.52% Pass 4.64

Proposed 6.73% 1.85% 0.46% Pass 4.76

Existing 1.89% 0.16% 0.01% Pass 3.44

Base Case 2.03% 0.18% 0.01% Pass 3.61

Proposed 1.73% 0.11% 0.01% Pass 3.61

Existing 1.77% 0.21% 0.01% Pass 3.19

Base Case 0.96% 0.05% 0.00% Pass 3.01

Proposed 2.35% 0.17% 0.01% Pass 3.30

Existing 0.27% 0.00% 0.00% Pass 2.71

Base Case 1.90% 0.14% 0.01% Pass 3.41

Proposed 1.36% 0.08% 0.00% Pass 3.38

Existing 6.49% 1.09% 0.14% Pass 4.81

Base Case 5.00% 0.73% 0.09% Pass 4.46

Proposed 4.68% 0.72% 0.09% Pass 4.33

Existing 0.22% 0.00% 0.00% Pass 2.44

Base Case 0.49% 0.01% 0.00% Pass 2.61

Proposed 0.20% 0.00% 0.00% Pass 2.74

Existing 2.00% 0.08% 0.00% Pass 3.91

Base Case 3.61% 0.23% 0.01% Pass 4.30

Proposed 2.91% 0.15% 0.01% Pass 4.05

Existing 1.61% 0.08% 0.00% Pass 3.53

Base Case 1.81% 0.09% 0.00% Pass 3.77

Proposed 1.91% 0.10% 0.00% Pass 3.70

Existing 2.91% 0.59% 0.14% 3.70

Base Case 2.98% 0.48% 0.09% 3.80

Proposed 2.98% 0.46% 0.09% 3.82

22

23

24

26

all          

Hunter St
average

wind 

speed 

Test 

Location
Configuration

Wind Comfort Standard

15

16

18

19

21
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4.4 George Street 

The wind conditions along George Street for the Proposed Configuration have been shown 

to satisfy the standing comfort standard at all presented Test Locations, with conditions at 

Test Location 32 satisfying the sitting comfort standard.  

 

The wind conditions for the Existing Configuration and Base Case Envelope, have been 

presented for all Test Locations for comparison. The standards satisfied have been 

presented in Table 3. 

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 

 

Table 3: Pedestrian Wind Comfort and Safety – George Street 

  

Sitting Standing Walking Safety

Existing 3.47% 0.51% 0.04% Pass 3.92

Base Case 11.86% 3.45% 0.77% Pass 6.05

Proposed 8.83% 2.10% 0.42% Pass 5.45

Existing 4.78% 0.98% 0.15% Pass 4.20

Base Case 4.30% 0.82% 0.12% Pass 4.02

Proposed 3.75% 0.71% 0.10% Pass 4.03

Existing 4.13% 0.74% 0.10% 4.06

Base Case 8.08% 2.13% 0.45% 5.04

Proposed 6.29% 1.41% 0.26% 4.74

all          

George 

St

Test 

Location
Configuration

Wind Comfort Standard
wind 

speed 

(m/s)

31

32

average
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4.5  Laneway 

The Proposed Configuration includes a Laneway through the ground level which connects 

Pitt and Hunter Streets.  Additional measurements were made along this Laneway and the 

wind conditions have been shown to satisfy the sitting comfort standard at all Test 

Locations. 

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 
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Table 4: Pedestrian Wind Comfort and Safety – Laneway 

 

  

Sitting Standing Walking Safety

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.79% 0.04% 0.00% Pass 2.76

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.22% 0.01% 0.00% Pass 2.30

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.57% 0.02% 0.00% Pass 2.55

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.00% 0.00% 0.00% Pass 1.68

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.01% 0.00% 0.00% Pass 1.74

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.01% 0.00% 0.00% Pass 1.95

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.16% 0.00% 0.00% Pass 2.44

Existing N/A N/A N/A N/A

Base Case N/A N/A N/A N/A

Proposed 0.25% 0.01% 0.00% 2.20

average
all    

Laneway

40

41

42

43

Test 

Location
Configuration

Wind Comfort Standard wind 

speed 

(m/s)

37

38

39
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4.6 Average Pedestrian Level Wind Speeds 

The average wind conditions along Pitt, Hunter and George Streets for the Existing 

Configuration, Base Case Configuration and Proposed Configuration have been 

summarised in Table 5, below, along with global averages of the wind comfort levels and 

speeds across these measured areas.  

 

Table 5: Pedestrian Wind Comfort and Safety – all pedestrian level locations 

  

Sitting Standing Walking Safety

Existing 1.60% 0.21% 0.03% Pass 3.14

Base Case 1.93% 0.20% 0.02% Pass 3.30

Proposed 2.74% 0.37% 0.03% Pass 3.58

Existing 3.55% 0.66% 0.13% Pass 3.70

Base Case 3.14% 0.50% 0.09% Pass 3.80

Proposed 3.23% 0.50% 0.08% Pass 3.82

Existing 4.77% 1.10% 0.22% Pass 4.06

Base Case 6.04% 1.57% 0.34% Pass 5.04

Proposed 5.41% 1.27% 0.25% Pass 4.74

Existing N/A N/A N/A N/A N/A

Base Case N/A N/A N/A N/A N/A

Proposed 0.25% 0.01% 0.00% Pass 2.20

Existing 3.30% 0.66% 0.13% 3.63

Base Case 3.70% 0.76% 0.15% 4.05

Proposed 3.79% 0.71% 0.12% 4.04

Pitt St

Hunter St

George St

Laneway

all 

pedestrian 

level 

locations

average

Test 

Location
Configuration

Wind Comfort Standard wind 

speed 

(m/s)
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4.7 Podium Terrace 

The wind conditions for the Proposed Configuration (including a 1.2m high balustrade) on 

the podium level terrace have been shown to satisfy the sitting comfort standard at Test 

Locations T1 to T5. The wind conditions at these Test Locations were shown to pass the 

Safety criterion for all wind directions. The standards satisfied have been presented in 

Table 6. 

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 

 

Table 6: Wind Comfort and Safety – Podium Terrace 

 

 

  

Sitting Standing Walking Safety

T1
Proposed

3.96% 0.59% 0.04% Pass 4.09

T2
Proposed

4.23% 1.27% 0.27% Pass 3.20

T3
Proposed

2.76% 0.25% 0.01% Pass 3.71

T4
Proposed

0.54% 0.00% 0.00% Pass 2.57

T5
Proposed

0.93% 0.02% 0.00% Pass 2.72

all    

Podium 

Terrace

Proposed
average 3.26

Test 

Location
Configuration

Wind Comfort Standard wind 

speed 

(m/s)

583



- 20 - 

 

 Report 94-20-WT-ENV-01 Rev1 

4.8 Rooftop Terrace 

The wind conditions for the Proposed Configuration (including a 1.2m high balustrade) at 

the Rooftop Terrace have been shown to satisfy the walking criterion at all Test Locations 

but fail the safety standard at Test Locations R1 and R3.  

 

Two mitigation strategies have been explored, with the primary goal of improving the wind 

conditions to satisfy the safety standard. The first mitigation strategy involved increasing 

the height of the balustrade to 1.8m shown in Figure 13. While this was shown to improve 

the wind conditions at Test Locations R1 and R3, the conditions were still shown to fail the 

safety standard at these locations. 

 

The wind conditions at Test Locations R1 and R3 were shown to improve to meet the 

safety standard with the inclusion of solid, 1.8m high screens at the northeast and 

northwest corners. The placement of these wind mitigation features are shown 

schematically in Figure 13. This mitigation strategy was also shown to improve the wind 

conditions to meet the sitting and standing criteria at certain Test Locations. 

 

The standards satisfied have been presented in Table 7.  

 

The wind conditions are a function of wind direction based on the gust criteria for Sydney 

as presented in Appendix A. It is noted that at each Test Location the directional specific 

wind conditions may be higher than those of the tabulated results for all wind directions. 
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Table 7: Wind Comfort and Safety – Rooftop Terrace 

  

Sitting Standing Walking Safety

Proposed
25.98% 14.44% 7.61% FAIL 9.67

Proposed + 1.8m 

balustrade
16.18% 6.16% 2.17% FAIL 6.84

Proposed + Screens

 + 1.8m balustrade 
4.28% 0.52% 0.06% Pass 4.13

Proposed
18.09% 5.84% 1.46% Pass 7.09

Proposed + 1.8m 

balustrade
19.50% 6.24% 1.86% Pass 7.29

Proposed + Screens

 + 1.8m balustrade 
7.84% 1.52% 0.21% Pass 5.03

Proposed
23.61% 9.99% 3.78% FAIL 8.21

Proposed + 1.8m 

balustrade
21.07% 9.21% 3.65% FAIL 7.70

Proposed + Screens

 + 1.8m balustrade 
6.65% 1.33% 0.22% Pass 4.51

Proposed
18.05% 6.36% 2.00% Pass 6.81

Proposed + 1.8m 

balustrade
14.33% 4.79% 1.63% Pass 6.37

Proposed + Screens

 + 1.8m balustrade 
6.05% 1.63% 0.51% Pass 4.30

Proposed
14.15% 5.13% 1.56% Pass 6.54

Proposed + 1.8m 

balustrade
11.19% 3.31% 0.91% Pass 5.84

Proposed + Screens

 + 1.8m balustrade 
2.75% 0.26% 0.02% Pass 4.04

Proposed 7.67

Proposed + 1.8m 

balustrade
6.81

Proposed + Screens

 + 1.8m balustrade 
4.40

all       

Roof Top 

Terraces

average

wind 

speed 

(m/s)

R5

Test 

Location
Configuration

Wind Comfort Standard

R1

R2

R3

R4
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5. CONCLUSIONS 

Wind tunnel tests have been conducted on a 1/400 scale model of the 15-23 Hunter Street 

and 105-107 Pitt Street Development, Sydney. The model of the Development within 

surrounding buildings was tested in a simulated upstream boundary layer of the natural 

wind to determine likely environmental wind conditions. These wind conditions have been 

related to the Sydney Design Control Plan 2012 and assessed with respect to the Safety 

standard as well as the Walking, Standing and Sitting comfort standards. 

 

The ground level wind conditions in the surrounding streetscapes and within the 

development for the Proposed Configuration have been shown to satisfy the standing 

comfort standard for all Test Locations, with many locations satisfy the sitting comfort 

standard. The wind comfort standard achieved has been shown to be generally similar for 

all configurations.  

 

The ground level wind conditions for the Existing Configuration have been presented at all 

Test Locations for comparison.  

 

For the Proposed Configuration, the wind conditions on the Podium Terrace of the 

development have been shown to be within the sitting comfort standards. However the 

wind conditions on the Rooftop Terrace have been shown to fail the safety standard at 

Test Locations R1 and R3.  

 

Wind mitigation strategies have been developed for the Rooftop Terrace and have been 

shown to improve the wind conditions to meet the safety criterion at all Test Locations on 

the roof top terraces as well as meeting the standing and/or sitting comfort standards at 

these Test Locations.  

 

The wind conditions at all Test Locations on the ground, podium, and rooftop levels (with 

mitigation strategies) have been shown to satisfy the safety standard. 

 

 

 

586



- 23 - 

 

 Report 94-20-WT-ENV-01 Rev1 

 

 

 

          ________________ 

    
    
           J. Kostas 

587



- 24 - 

 

 Report 94-20-WT-ENV-01 Rev1 

REFERENCES 

 

1. W. H. Melbourne, Criteria for environmental wind conditions, Journal of Industrial 

Aerodynamics, Volume 3, 1978, pp. 241-249 

2. W. H. Melbourne, Wind environment studies in Australia, Journal of Industrial 

Aerodynamics, Volume 3, 1978, pp. 201-214 

588



- 25 - 

 

 Report 94-20-WT-ENV-01 Rev1 

FIGURES 

 

 

Figure 2 – 1/400 scale TC3 boundary layer turbulence intensity and mean velocity 

profiles in the MEL Consultants Boundary Layer Wind Tunnel 4.8m x 

2.2m working section, scaled to full scale dimensions. 
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Figure 3 – View from the north of the 1/400 scale Proposed Configuration model of 

the 15-23 Hunter Street and 105-107 Pitt Street, Sydney in the wind 

tunnel.  

 

Figure 4 – View from the southwest of the 1/400 scale Proposed Configuration 

model of the 15-23 Hunter Street and 105-107 Pitt Street, Sydney in the 

wind tunnel.  
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Figure 5a - Ground level Test Locations on the streetscapes around the 15-23 Hunter Street and 105-107 Pitt Street 

Development, Sydney. 
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Figure 5b - Ground level Test Locations around the internal Laneway of 15-23 Hunter Street and 105-107 Pitt Street 

Development, Sydney. 
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Figure 5c - Podium Terrace Test Locations of the 15-23 Hunter Street and 105-107 Pitt Street Development, Sydney. 
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Figure 5d - Rooftop Terrace Test Locations of the 15-23 Hunter Street and 105-107 Pitt Street Development, Sydney. 
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Figure 6 – Summary of ground level wind conditions for the Existing Configuration for 360° of wind direction. 
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Figure 7 – Summary of ground level wind conditions for the Base Case Configuration for 360° of wind direction. 

 

596



- 33 - 

 

      Report 94-20-WT-ENV-01 

 
Figure 8 – Summary of ground level wind conditions on the surrounding streetscapes for the Proposed Configuration for 360° of 

wind direction. 
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Figure 9 – Summary of ground level wind conditions on the internal Laneway for the Proposed Configuration for 360° of wind 

direction. 
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Figure 10 – Summary of Podium Terrace wind conditions for the Proposed Configuration with 1.2m balustrade for 360° of wind 

direction. 
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Figure 11 – Summary of Rooftop Terrace wind conditions for the Proposed Configuration with 1.2m balustrade for 360° of wind 

direction. 
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Figure 12 – Summary of Rooftop Terrace wind conditions for the Proposed Configuration with 1.8m balustrade and 1.8m solid 

screens for 360° of wind direction. 
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Figure A1 -  Environmental wind criteria for Sydney as a function of wind direction    

expressed in terms of peak velocity pressure ratio.  
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Figure A3 - Pitt Street - continued
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Figure A4 - Pitt Street - continued
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Figure A5 - Hunter Street
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Figure A6 - Hunter Street - continued
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Figure A7 - Hunter Street - continued
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Figure A8 - Hunter Street - continued
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Figure A10 - Hunter and Empire Lanes
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Figure A11 - Hunter and Empire Lanes - continued
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Figure A15 - Rooftop Terrace

0.0

0.4

0.8

1.2

1.6

2.0

North

0.0

0.4

0.8

1.2

1.6

2.0

North

0.0

0.4

0.8

1.2

1.6

2.0

North

0.0

0.4

0.8

1.2

1.6

2.0

North

long term stationary

acceptable for walking
dangerous/
unacceptable

short term stationary

𝑃𝑒𝑎𝑘 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 𝑠𝑞𝑢𝑎𝑟𝑒𝑑 𝑟𝑎𝑡𝑖𝑜  
𝑉 𝑙𝑜𝑐𝑎𝑙

𝑉 300𝑚
 

2

 𝑎𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑤𝑖𝑛𝑑 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 
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Description of measurement location #

Pitt Street 3 3.65 3.94 3.98 Sitting Sitting Sitting 10.50 10.80 10.06 Pass Pass Pass ≤ 4 Sitting
Pitt Street 4 2.69 2.81 3.07 Sitting Sitting Sitting 6.77 8.01 8.75 Pass Pass Pass 4.1 - 6 Standing
Pitt Street 5 2.47 3.38 3.94 Sitting Sitting Sitting 7.45 9.65 11.58 Pass Pass Pass 6.1 - 8 Walking
Pitt Street 6 3.12 3.16 3.27 Sitting Sitting Sitting 9.30 9.56 8.85 Pass Pass Pass > 8 Uncomfortable

Pitt Street 7a 3.21 3.17 3.65 Sitting Sitting Sitting 11.62 10.88 13.17 Pass Pass Pass
Pitt Street 8 3.49 3.26 3.70 Sitting Sitting Sitting 12.02 10.56 14.05 Pass Pass Pass ≤ 22 Pass
Pitt Street 9 3.45 3.30 3.51 Sitting Sitting Sitting 9.20 8.20 9.47 Pass Pass Pass > 22; ≤ 24 Pass
Pitt Street 10 3.45 4.09 4.06 Sitting Standing Standing 8.30 12.20 12.59 Pass Pass Pass > 25 Exceeded
Pitt Street 11 2.74 2.62 3.02 Sitting Sitting Sitting 7.87 7.33 8.61 Pass Pass Pass

3.14 3.30 3.58 Sitting Sitting Sitting 9.23 9.69 10.79 Pass Pass Pass

Wind comfort categories (m/s)

Insert mean wind speed in m/s 
exceeded 5% of the time between 6am 
and 10pm. 

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Wind safety categories (m/s)

Insert the wind comfort category that 
corresponds to the applicable wind 
comfort speed.

Insert pedestrian safety wind speed in 
m/s. This is the annual maximum 0.5 
second gust wind speed between 6am 
and 10pm.

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert wind safety category that 
corresponds to the applicable wind 
safety speed.

Existing Base Case Base Case Proposed

Average:

Base Case ProposedExisting

Location

ProposedBase Case Existing Proposed Existing

Wind Comfort Wind Safety
Annual Annual

Speed (m/s) Category Speed (m/s) Category
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Description of measurement location #

Hunter Street 15 4.39 4.37 4.48 Standing Standing Standing 15.08 15.02 14.96 Pass Pass Pass ≤ 4 Sitting
Hunter Street 16 4.84 4.64 4.76 Standing Standing Standing 18.88 16.71 16.47 Pass Pass Pass 4.1 - 6 Standing
Hunter Street 18 3.44 3.61 3.61 Sitting Sitting Sitting 10.38 10.83 10.18 Pass Pass Pass 6.1 - 8 Walking
Hunter Street 19 3.19 3.01 3.30 Sitting Sitting Sitting 11.64 9.63 10.45 Pass Pass Pass > 8 Uncomfortable

Hunter Street 21 2.71 3.41 3.38 Sitting Sitting Sitting 7.70 10.51 9.37 Pass Pass Pass
Hunter Street 22 4.81 4.46 4.33 Standing Standing Standing 14.25 13.70 14.26 Pass Pass Pass ≤ 22 Pass
Hunter Street 23 2.44 2.61 2.74 Sitting Sitting Sitting 7.74 8.58 6.87 Pass Pass Pass > 22; ≤ 24 Pass
Hunter Street 24 3.91 4.30 4.05 Sitting Standing Standing 8.97 9.81 10.05 Pass Pass Pass > 25 Exceeded
Hunter Street 26 3.53 3.77 3.70 Sitting Sitting Sitting 10.29 9.42 9.89 Pass Pass Pass

3.70 3.80 3.82 Sitting Sitting Sitting 11.66 11.58 11.39 Pass Pass Pass

Base Case Proposed Existing Base Case

Location

Wind comfort categories (m/s)

Wind safety categories (m/s)

Average:

Insert mean wind speed in m/s 
exceeded 5% of the time between 6am 
and 10pm. 

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert the wind comfort category that 
corresponds to the applicable wind 
comfort speed.

Insert pedestrian safety wind speed in 
m/s. This is the annual maximum 0.5 
second gust wind speed between 6am 
and 10pm.

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert wind safety category that 
corresponds to the applicable wind 
safety speed.

Proposed

Wind Comfort Wind Safety
Annual Annual

Speed (m/s) Category Speed (m/s) Category

Existing Base Case Proposed Existing Base Case Proposed Existing
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Description of measurement location #

George Street 31 3.92 6.05 5.45 Sitting Walking Standing 12.43 17.57 15.72 Pass Pass Pass ≤ 4 Sitting
George Street 32 4.20 4.02 4.03 Standing Standing Standing 14.01 13.98 13.89 Pass Pass Pass 4.1 - 6 Standing

6.1 - 8 Walking
4.06 5.04 4.74 Standing Standing Standing 13.22 15.78 14.81 Pass Pass Pass > 8 Uncomfortable

≤ 22 Pass
> 22; ≤ 24 Pass

> 25 Exceeded

Base Case Proposed Existing Base Case

Location

Wind comfort categories (m/s)

Wind safety categories (m/s)
Average:

Insert mean wind speed in m/s 
exceeded 5% of the time between 6am 
and 10pm. 

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert the wind comfort category that 
corresponds to the applicable wind 
comfort speed.

Insert pedestrian safety wind speed in 
m/s. This is the annual maximum 0.5 
second gust wind speed between 6am 
and 10pm.

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert wind safety category that 
corresponds to the applicable wind 
safety speed.

Proposed

Wind Comfort Wind Safety
Annual Annual

Speed (m/s) Speed (m/s)Category Category

Existing Base Case Proposed Existing Base Case Proposed Existing
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Description of measurement location #

Laneway 37 N/A N/A 2.76 N/A N/A Sitting N/A N/A 9.13 N/A N/A Pass ≤ 4 Sitting
Laneway 38 N/A N/A 2.30 N/A N/A Sitting N/A N/A 7.26 N/A N/A Pass 4.1 - 6 Standing
Laneway 39 N/A N/A 2.55 N/A N/A Sitting N/A N/A 8.10 N/A N/A Pass 6.1 - 8 Walking
Laneway 40 N/A N/A 1.68 N/A N/A Sitting N/A N/A 5.54 N/A N/A Pass > 8 Uncomfortable

Laneway 41 N/A N/A 1.74 N/A N/A Sitting N/A N/A 5.47 N/A N/A Pass
Laneway 42 N/A N/A 1.95 N/A N/A Sitting N/A N/A 5.92 N/A N/A Pass ≤ 22 Pass
Laneway 43 N/A N/A 2.44 N/A N/A Sitting N/A N/A 7.21 N/A N/A Pass > 22; ≤ 24 Pass

> 25 Exceeded
N/A N/A 2.20 N/A N/A Sitting N/A N/A 6.95 N/A N/A Pass

Base Case Proposed Existing Base Case

Location

Wind comfort categories (m/s)

Wind safety categories (m/s)

Average:

Insert mean wind speed in m/s 
exceeded 5% of the time between 6am 
and 10pm. 

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert the wind comfort category that 
corresponds to the applicable wind 
comfort speed.

Insert pedestrian safety wind speed in 
m/s. This is the annual maximum 0.5 
second gust wind speed between 6am 
and 10pm.

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert wind safety category that 
corresponds to the applicable wind 
safety speed.

Proposed

Wind Comfort Wind Safety
Annual Annual

Speed (m/s) Category Speed (m/s) Category

Existing Base Case Proposed Existing Base Case Proposed Existing
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Category

Description of measurement location #

Pitt Street 3.14 3.30 3.58 Sitting Sitting Sitting 9.23 9.69 10.79 Pass Pass Pass ≤ 4 Sitting
Hunter Street 3.70 3.80 3.82 Sitting Sitting Sitting 11.66 11.58 11.39 Pass Pass Pass 4.1 - 6 Standing
George Street 4.06 5.04 4.74 Standing Standing Standing 13.22 15.78 14.81 Pass Pass Pass 6.1 - 8 Walking

> 8 Uncomfortable

3.63 4.05 4.04 Sitting Sitting Sitting 11.37 12.35 12.33 Pass Pass Pass
≤ 22 Pass

> 22; ≤ 24 Pass
> 25 Exceeded

Location

Existing Proposed Existing Base Case ProposedBase Case Proposed Existing Base Case Proposed Existing

Wind comfort categories (m/s)

Wind safety categories (m/s)Average :

Wind Comfort Wind Safety
Annual Annual

Speed (m/s) Speed (m/s) Category

Insert mean wind speed in m/s 
exceeded 5% of the time between 6am 
and 10pm. 

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert the wind comfort category that 
corresponds to the applicable wind 
comfort speed.

Insert pedestrian safety wind speed in 
m/s. This is the annual maximum 0.5 
second gust wind speed between 6am 
and 10pm.

Insert a result for each location tested 
for existing conditions, proposed 
planning envelope and base case 
compliant envelope.

Insert wind safety category that 
corresponds to the applicable wind 
safety speed.

Base Case
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Description of measurement location #

Podium Terraces T1 4.09 Standing 12.78 Pass ≤ 4 Sitting
Podium Terraces T2 3.20 Sitting 15.73 Pass 4.1 - 6 Standing
Podium Terraces T3 3.71 Sitting 11.87 Pass 6.1 - 8 Walking
Podium Terraces T4 2.57 Sitting 8.22 Pass > 8 Uncomfortable

Podium Terraces T5 2.72 Sitting 9.31 Pass
≤ 22 Pass

3.26 Sitting 11.58 Pass > 22; ≤ 24 Pass
> 25 Exceeded

Annual
Speed (m/s) Category Speed (m/s) Category

Average:

Proposed

Insert mean wind speed in m/s exceeded 5% of the 
time between 6am and 10pm. 

Insert a result for each location tested for existing 
conditions, proposed planning envelope and base 
case compliant envelope.

Insert the wind comfort category that corresponds to 
the applicable wind comfort speed.

Insert pedestrian safety wind speed in m/s. This is 
the annual maximum 0.5 second gust wind speed 
between 6am and 10pm.

Insert a result for each location tested for existing 
conditions, proposed planning envelope and base 
case compliant envelope.

Insert wind safety category that corresponds to the 
applicable wind safety speed.

Proposed

Location

Wind Comfort Wind Safety
Annual

Proposed

Wind comfort categories (m/s)

Wind safety categories (m/s)

Proposed

Report 94-20-WT-ENV-01 Rev1

622



Description of measurement location #

Rooftop Terraces R1 9.67 6.84 4.13 Uncomfortable Walking Standing 28.49 23.25 12.57 Exceeded Pass Pass ≤ 4 Sitting
Rooftop Terraces R2 7.09 7.29 5.03 Walking Walking Standing 18.98 21.31 14.01 Pass Pass Pass 4.1 - 6 Standing
Rooftop Terraces R3 8.21 7.70 4.51 Uncomfortable Walking Standing 23.82 24.64 15.28 Pass Exceeded Pass 6.1 - 8 Walking
Rooftop Terraces R4 6.81 6.37 4.30 Walking Walking Standing 22.00 21.52 18.63 Pass Pass Pass > 8 Uncomfortable

Rooftop Terraces R5 6.54 5.84 4.04 Walking Standing Standing 19.72 19.47 10.50 Pass Pass Pass
≤ 22 Pass

7.67 6.81 4.40 Walking Walking Standing 22.60 22.04 14.20 Pass Pass Pass > 22; ≤ 24 Pass
> 25 Exceeded

Annual
Speed (m/s) Category Speed (m/s) Category

Average:

Proposed
Proposed + 

1.8m 
balustrade

Proposed + 
screens + 

1.8m 
balustrade

Insert mean wind speed in m/s exceeded 5% of the 
time between 6am and 10pm. 

Insert a result for each location tested for existing 
conditions, proposed planning envelope and base 
case compliant envelope.

Insert the wind comfort category that corresponds to 
the applicable wind comfort speed.

Insert pedestrian safety wind speed in m/s. This is 
the annual maximum 0.5 second gust wind speed 
between 6am and 10pm.

Insert a result for each location tested for existing 
conditions, proposed planning envelope and base 
case compliant envelope.

Insert wind safety category that corresponds to the 
applicable wind safety speed.

Proposed + 
screens + 

1.8m 
balustrade

Proposed
Proposed + 

1.8m 
balustrade

Location

Wind Comfort Wind Safety
Annual

Proposed + 
screens + 

1.8m 
balustrade

Proposed + 
1.8m 

balustrade

Wind comfort categories (m/s)

Wind safety categories (m/s)

Proposed
Proposed + 

1.8m 
balustrade

Proposed + 
screens + 

1.8m 
balustrade

Proposed

Report 94-20-WT-ENV-01 Rev1

623


	7 Public Exhibition - Planning Proposal - Pitt and Hunter Streets, Sydney - Sydney Local Environmental Plan 2012 and Sydney Development Control Plan 2012 Amendment
	Attachment A10 - Pedestrian Environmental Wind Assessment - 15-25 Hunter Street and 105-107 Pitt Street, Sydney
	G_Pedestrian Environmental Wind Report.pdf
	Binder1 Rev1a.pdf
	15-23 Hunter St Sydney Polar Plots - Part 1 Processed - Rev1a.pdf
	15-23 Hunter St Sydney Polar Plots - Part 2 Processed - Rev1a
	15-23 Hunter St Sydney Polar Plots - Part 3 Processed - Rev1a
	15-23 Hunter St Sydney Polar Plots - Part 4 Processed - Rev1a


	G_Pedestrian Environmental Wind Report_15-25 Hunter St.pdf
	Binder1 Rev1a.pdf
	15-23 Hunter St Sydney Polar Plots - Part 1 Processed - Rev1a.pdf
	15-23 Hunter St Sydney Polar Plots - Part 2 Processed - Rev1a
	15-23 Hunter St Sydney Polar Plots - Part 3 Processed - Rev1a
	15-23 Hunter St Sydney Polar Plots - Part 4 Processed - Rev1a







