
FINAL REPORT 

 

Wind Assessment for: 

TENANCY 5, OVERSEAS PASSENGER 

TERMINAL 

Sydney, Australia 

 

Prepared for: 

Mantle Group 

c/- Ridgemill 

Level 1, 16 Marie Street 

Milton 

QLD 4064 

 

Prepared by: 

Adam van Duijneveldt, Project Engineer 

Graeme Wood, Director 

May 2017 

CPP Project: 9657 

 



 May 2017 Tenancy 5, Overseas passenger terminal CPP Project 9657 

Page 1 

 

DOCUMENT VERIFICATION 

 

Date Revision 
Prepared 

by 
Checked 

by 
Approved 

by 
17/08/16 Initial release for review AVD GSW GSW 
25/08/16 Updated with client comments AVD GSW GSW 
29/08/16 Updated images AVD GSW GSW 
05/10/16 Updated with revised drawings AVD GSW GSW 
09/11/16 Updated with revised drawing AVD GSW GSW 
01/05/17 Updated with revised geometry AVD GSW GSW 
12/05/17 Updated client text AVD GSW GSW 

 

 

TABLE OF CONTENTS 

Client Provided Text ..................................................................................................................................... 2 
Introduction ................................................................................................................................................... 3 
Sydney Wind Climate ................................................................................................................................... 3 
Environmental Wind Speed Criteria ............................................................................................................ 5 
Environmental Wind Assessment ................................................................................................................ 6 
Conclusions .................................................................................................................................................... 9 
References ...................................................................................................................................................... 9 

 

 

TABLE OF FIGURES 

Figure 1: Location of the proposed development (Google Earth, 2016)..................................................... 3 
Figure 2: Wind rose showing probability of time of wind direction and speed for Sydney Airport ....... 4 
Figure 3: Flow visualisation around a tall building .................................................................................... 5 
Figure 4: Plan view of site (L) and perspective view of micro-brewery (R) .............................................. 7 
Figure 5: Ground floor plan of proposed development .............................................................................. 8 
Figure 6: Level 2 plan of proposed development ........................................................................................ 8 

 

 

TABLE OF TABLES 

Table 1: Pedestrian comfort criteria for various activities .......................................................................... 6 
 

  



 May 2017 Tenancy 5, Overseas passenger terminal CPP Project 9657 

Page 2 

 

Client Provided Text 

Revised proposal March 2017 

The micro-brewery pod design has been revised following feedback and consultation with the 

Department of Planning and Environments, its consulting architect, Prof. G.P.Webber, and the City of 

Sydney Council. Primary drivers for the design changes included impact of views to the Sydney 

Opera House from the public domain, location and size of the micro-brewery pod in relation to public 

domain and visual assertiveness and integration with the existing Overseas Passenger Terminal 

building and the new structure. 

The previous micro-brewery pod’s massing was an elongated lozenge shape. It was raised up to the 

first floor to enable views through from Hickson Road to Campbell’s Cove, Circular Quay, the Opera 

House and the harbour beyond from ground level. The pod was supported by two pairs of structural 

steel frame legs and had a bar positioned underneath the coffered concrete slab. The pod was a 

transparent glazed enclosure that housed the micro-brewery equipment with steel detailing to match 

the existing detail at the Overseas Passenger Terminal (OPT) building. The Department of Planning 

did not support the pod in this form or location. 

Further, issues raised in other submissions included that this shape and location impacted on views of 

the Sydney Opera House from selected vantage points within the public domain at Campbell’s Cove, 

reduced the amount of existing green landscape on site, was a competing form in relation to the 

existing Overseas Passenger Terminal building and was too intrusive within the public domain at 

Campbell’s Cove. 

The revised pod design maintains the same elevated nature and is triangular shaped to significantly 

reduce and minimise view impacts to the Sydney Opera House from the public domain at Campbell’s 

Cove and provide less intrusion into the public domain at Campbell’s Cove. The triangular pod is 

supported by a single structural steel column and the bar beneath the brew-pod has been removed. 

Landscaping is integrated into the pod structure by means of native climbing plants and a planter at 

its base and the existing palm trees are all being retained, thus contributing to further greening of the 

area. The pod is still a glazed enclosure that houses the micro-brewery equipment that is raised up to 

the first floor to enable views through from Hickson Road to Campbell’s Cove, Circular Quay, the 

Opera House and the harbour beyond.  

The significant redesign has produced a design that is far more urbane, discreet, not visually 

overassertive, complementary yet distinctively separate from the existing OPT building, able to 

minimise view impacts and is less intrusive in relation to the public domain. It also minimises 

impacts on views to the Sydney Opera House. It is therefore a far superior outcome compared to the 

previous pod design. 
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Introduction 

Cermak Peterka Petersen Pty. Ltd. has been engaged by Ridgemill to provide an opinion based 

assessment of the impact of the proposed Tenancy 5 development, at the north end of the Overseas 

Passenger Terminal, Circular Quay, on the pedestrian level local wind environment in and around the 

site. 

The proposed development is located toward the north-west extent of Circular Quay, adjacent to 

the Sydney Harbour Bridge, Figure 1. The site is surrounded by low to medium rise buildings to the 

south and west quadrants, and is exposed to Sydney Harbour to the north-east. Topography 

surrounding the site is relatively flat, with the terrain rising to the west and the approach to the 

Harbour Bridge. 

 

Figure 1: Location of the proposed development (Google Earth, 2016) 

Sydney Wind Climate 

To enable a qualitative assessment of the wind environment, the wind frequency and direction 

information measured by the Bureau of Meteorology at a standard height of 10 m at Sydney Airport 

from 1995 to 2015 have been used in this analysis, Figure 2. The anemometer is located about 10 km 

to the south of the site and is considered representative of the wind conditions at the site. It is noted 

from Figure 2 that strong prevailing winds are organised into three main groups which centre at about 

north-east, south, and west. This wind assessment is focused on these prevailing strong wind 

directions. 

N 

Site location 
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Strong summer winds occur mainly from the south quadrant and the north-east. Winds from the 

south are associated with large synoptic frontal systems and generally provide the strongest gusts 

during summer. Moderate intensity winds from the north-east tend to bring cooling relief on hot 

summer afternoons typically lasting from noon to dusk. These are small-scale temperature driven 

effects; the larger the temperature differential between land and sea, the stronger the breeze. 

Winter and early spring winds typically occur from the south and west quadrants. West quadrant 

winds provide the strongest winds affecting the area throughout the year and are large scale synoptic 

events that can be hot or cold depending on inland conditions. 

 

Figure 2: Wind rose showing probability of time of wind direction and speed for Sydney Airport 

Wind Flow Mechanisms 

When the wind hits a large isolated building, the wind is accelerated down and around the 

windward corners, Figure 3; this flow mechanism is called downwash and causes the windiest 

conditions at ground level on the windward and sides of the building. Downwash will occur on 

buildings of all heights, but the vertical component is dictated by the height to width ratio of the 

building. In Figure 3 smoke is being released into the wind flow to allow the wind speed, turbulence, 

and direction to be visualised. The image on the left shows smoke being released across the windward 

face, and the image on the right shows smoke being released into the flow at about third height in the 

centre of the face.  



 May 2017 Tenancy 5, Overseas passenger terminal CPP Project 9657 

Page 5 

 

  

Figure 3: Flow visualisation around a tall building 

Techniques to mitigate the effects of downwash winds on pedestrians include the provision of 

horizontal elements, the most effective being a podium to divert the flow away from pavements and 

building entrances. Awnings along street frontages perform a similar function and the deeper the 

horizontal element generally the more effective it will be in diverting the flow. 

Channelling occurs when the wind is accelerated between two buildings or along straight streets 

with buildings on either side. For long buildings relative to their height the flow around the corners 

will generally be horizontal. 

Environmental Wind Speed Criteria 

It is generally accepted that wind speed and the rate of change of wind velocity are the primary 

parameters that should be used in the assessment of how wind affects pedestrians. Over the years, a 

number of researchers have added to the knowledge of wind effects on pedestrians by suggesting 

criteria for comfort and safety. Because pedestrians will tolerate higher wind speeds for a smaller 

period of time than for lower wind speeds, these criteria provide a means of evaluating the overall 

acceptability of a pedestrian location. A location can further be evaluated for its intended use, such as 

for an outdoor café or footpath. 

The current City of Sydney (2012) DCP specifies wind effects not to exceed 16 m/s, in 

neighbouring streets. There are few locations in Sydney that would meet this criterion without some 

shielding to improve the wind conditions. From discussions with Council this is a once per annum 

gust wind speed similar to the wind criteria in City of Sydney 2004 DCP, but is meant to be 

interpreted as a comfort level criterion and is not intended to be used as a distress requirement. The 

once per annum gust wind speed criterion used in the City of Sydney (2012) DCP is based on the 

work of Melbourne (1978), and the 16 m/s level is classified as generally acceptable for use as a main 

public accessway. This criterion gives the once per annum wind speed, and uses this as an estimator 

WindWind

High Velocity zone 
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of the general conditions at a site, which may be more relevant to the success of the development. To 

combat this limitation, this study is based upon the criteria of Lawson (1990), which are described in 

Table 1 for both pedestrian comfort and distress. The limiting criteria are defined for both a mean and 

gust equivalent mean (GEM) wind speed. The criteria based on the mean wind speeds define when the 

steady component of the wind causes discomfort, whereas the GEM wind speeds define when the 

wind gusts cause discomfort.  

From ongoing findings using the criteria, and clients who have issues with strong wind, a more 

stringent criterion is required for outdoor dining style activities and a value of 2 m/s for 5% of the 

time is recommended for such intended use. As the 5% of the time wind speed recorded at the airport 

is about 9 m/s, and even with the benefits of shielding from suburban buildings compared with the 

airport, most locations in the Sydney region require some level of shielding to meet the criterion.  

Assessment using the Lawson criteria provides a similar classification as using the once per 

annum gust, which is the basis of the City of Sydney (2011) DCP, however also provides information 

regarding the serviceability wind climate.  

Table 1: Pedestrian comfort criteria for various activities 

Comfort (maximum of mean or gust equivalent mean (GEM†.) wind speed exceeded 5% of the time) 

< 4 m/s Pedestrian Sitting (considered to be of long duration)  

4 - 6 m/s Pedestrian Standing (or sitting for a short time or exposure)  

6 - 8 m/s Pedestrian Walking  

8 - 10 m/s Business Walking (objective walking from A to B or for cycling)  

> 10 m/s Uncomfortable  

Distress (maximum of mean or GEM wind speed exceeded 0.022% of the time) 

<15 m/s 
not to be exceeded more than two times per year (or one time per season) for general 

access 

 

<20 m/s 
not to be exceeded more than two times per year (or one time per season) where only able 

bodied people would be expected; frail or cyclists would not be expected 

 

The wind speed is either a mean wind speed or a gust equivalent mean (GEM) wind speed. The GEM wind speed is equal to the 3 s gust wind 

speed divided by 1.85. 

Environmental Wind Assessment 

The proposed development is located on the north-west corner of Circular Quay, and is 

predominantly surrounded by low to mid rise buildings. The proposed development involves the 

installation of a raised micro-brewery pod to the west of the site, and decks on the first level along the 

north and east facades, Figure 4. 

In this area of Circular Quay the prevailing winds from the south are decelerated by the overall 

massing of the Sydney CBD, with the majority of flow from this direction being brought to ground 

level in the form of downwash and channelled along streets running north-south, and around the city 

through Darling Harbour and along Macquarie Street. As the channelled flow reaches Circular Quay it 
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expands and decelerates. With Tenancy 5 being located on the leeward side of the Overseas Passenger 

Terminal for winds from the south, the proposed changes would not be expected to affect the wind 

conditions at the site. 

Wind conditions for winds from the west are dominated by the topography to the west of the site, 

and the blockage presented by the Sydney Harbour Bridge approach, which assists in shielding the 

site from these winds. The massing of the bridge approach acts to elevate the approaching flow away 

from ground level, and combined with the drop in elevation between the bridge approach and the site, 

causes the flow to decelerate. The introduction of the raised micro-brewery to the site would be 

expected to cause a local increase in wind speed under the micro-brewery pod, as flow is accelerated 

through the constricted opening formed by the elevated micro-brewery pod. The awning above the 

lower north deck would be expected to decrease any potential for downwash onto this deck. 

   

Figure 4: Plan view of site (L) and perspective view of micro-brewery (R) 

Winds from the north-east approaching the site are unimpeded crossing the harbour, and will 

stagnate in the enclosed courtyard type space formed by the micro-brewery, Figure 5, creating 

relatively calm conditions compared with the existing wind conditions in this area. The positive 

pressure generated in this courtyard area, relative to the lower pressure on the west side of the 

Overseas Passenger Terminal, would be expected to drive horizontal flow between the buildings, and 

under the raised micro-brewery creating windier conditions for the seating at this location, and the 

west end of the northern deck, Figure 5. The decks on the eastern façade of the proposed 

development, Figure 6, are exposed to the winds from the north-east. The 1.4 m high balustrade of the 

southernmost deck would be expected to provide some shielding for patrons close to the glazing, 

while the 1.8 m balustrade on the corner deck should effectively shield patrons from these direct 

winds, although circulation in the wake of the balustrade will still exist. The operable glazing is 

considered a good design feature to allow control of potential internal pressure driven flows.  

N 
N 
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Figure 5: Ground floor plan of proposed development  

For winds from the north-east, the site has the unusual unique benefit of the shielding provided by 

large international cruise ships berthed at the Terminal, Figure 1. Depending on their size and exact 

location relative to the site, these ships would typically shield the site from winds from the north-east. 

Overall it would be expected that for winds from the north-east the wind conditions for the majority of 

the site will be similar or slightly better than existing conditions, with the potential for accelerated 

flow beneath the proposed micro-brewery. 

 

Figure 6: Level 2 plan of proposed development 

Relatively calm 

Windier 

N 

N 
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Integrating the wind conditions with direction, the wind conditions around the site are expected to 

remain similar to existing conditions as suitable for pedestrian standing or walking conditions in 

accordance with the Lawson comfort criteria. All locations are expected to pass the safety criterion. 

For outdoor dining activities, a 5% of the time mean wind speed of 2 m/s is desired to ensure 

sufficient usage for commercial viability, and for café style activities the 5% of time mean wind speed 

would be 4 m/s. Wind speeds above this lower level will disturb light objects and blow papers, or 

napkins from tables; a wind speed of about 2.5 m/s is required to blow the froth from a cappuccino. 

Reference to previous wind tunnel testing conducted in the Circular Quay area, indicates that most of 

the open precinct would be classified as suitable for pedestrian standing where for 5% of the time a 

mean wind speed of 6 m/s would be exceeded. In these locations a wind speed of less than 2 m/s, 

would occur for approximately 50% of the time, and for 4 m/s for 85% of the time. To improve the 

serviceability wind amenity to this level, significant enclosing of the space, or the ability to close the 

space, would be required, which is typically provided by drop-down screening for restaurants. 

Conclusions 

Cermak Peterka Petersen Pty. Ltd. has provided an opinion based assessment of the impact of the 

proposed Tenancy 5 development at the Overseas Passenger Terminal on the local wind environment. 

Our summary assessment of the proposed development is as follows: 

Wind conditions around the site are not expected to be affected significantly by the proposed 

development. On average, the wind conditions around the site would be expected to be similar or 

slightly calmer than existing conditions with the pedestrian level wind environment for most locations 

being classified as suitable for pedestrian standing or walking with reference to the Lawson criterion, 

and that all locations would pass the distress criterion. It is considered that the design would meet the 

intended use of the space for pedestrian comfort and safety. 

References 

City of Sydney, (2011), “Central of Sydney Development Control Plan 1996”. 

City of Sydney, (2012), “Sydney Development Control Plan 2012”. 

Lawson, T.V., (1990), The Determination of the wind environment of a building complex before 

construction, Department of Aerospace Engineering, University of Bristol, Report Number 

TVL 9025. 

Melbourne, W.H., (1978), Criteria for environmental wind conditions, J. Industrial Aerodynamics, 3, 

241-249. 


