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1.0 Executive summary 


This Economic Impact Assessment (EIA) presents an independent assessment of the need 


and demand for retail facilities at the Metro Quarter within the Waterloo State Significant 


Precinct (SSP). The report addresses the potential economic and community impacts that 


might result from the proposed development at the subject site, including an analysis of the 


likely impacts on other nearby retail centres and the net economic effect of the project (e.g. 


net value added, net jobs created) and its wider economic benefits.  


 


This report builds on previous work undertaken by MacroPlan, which considered the amount 


of retail and ancillary floorspace the Metro Quarter project could support. The previous work 


recommended the provision of 8,000 square metres (sq.m) of retail and ancillary non-retail 


gross leasable area (GLA) across the Metro Quarter as well as the provision of additional 


community-related floorspace. A total provision of 12,000 square metres GLA (retail and 


other) has been recommended for the station podium areas. 


 


The impact analysis undertaken as part of this report has considered the cumulative 


presence of other existing and planned centres in the vicinity of Waterloo and finds that: 


 


 The highest percentage ‘trade’ impact from the provision of new retail services at the 


Metro Quarter is expected to be absorbed by the existing retail facilities in the immediate 


area at Waterloo, at around 5.7 percent, which represent $1.6 million (in today’s dollars). 


 The largest dollar impact on a specific centre/precinct is expected to be absorbed by the 


Redfern Precinct, at around $3.1 million (or 2.7 percent), given its proximity and range of 


services offered (noting that the majority of this impact would be absorbed by the 


Woolworths supermarket). 


 The impacts on the next closest surrounding centres at Alexandria and Dank Street, 


Waterloo are estimated at around 2 – 3 percent (or $2.5 million each). 


 Impacts on Green Square Town Centre/Emerald City and Zetland/East Village are 


estimated at around 1 – 2 percent (or around $2 – 2.5 million each). 


 Other centres range from 0 – 1 percent, as many of these centres only draw very thin 


market shares from the available main trade area at present. Impacts across these 


centres are considered to be negligible. 


 Around 20 percent of the potential impacts are estimated to be absorbed by other non-


identified centres/precincts across broader Sydney. The other non-identified 


centres/precincts share of impacts is reflective of the contribution of the worker trade 


area and other customer segments (i.e. tourist, students and other metropolitan Sydney 


residents), which is expected to be significant at the subject site. 
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In regard to retail trade, the following benchmark impacts are generally regarded as 


acceptable:  


 
‒ Impacts of between 10 percent and 15 percent are considered by the industry to be 


significant but acceptable; 


‒ Impacts between 5 percent and 10 percent are considered relatively moderate; and  


‒ Impacts of less than 5 percent are generally considered negligible.  


In this light, the impacts presented above are unlikely to seriously impact the viability of any 


of the nearby centres considered. Also, the stated impacts are temporary in nature and will 


dissipate in time with strong population and retail expenditure growth across the main trade 


area. 


 


The Metro Quarter OSD project will help to meet a clearly identified market gap for 


supermarket facilities across the main trade area and will augment the existing centres’ 


hierarchy, without any expected reduction in the level of service provision across the 


catchment. 


 


Further, the project will not prevent or affect any new or planned centres from establishing 


across the region and will help service the employment base at the Metro Quarter.  


 


The project is expected to generate around 400 operational (ongoing) jobs and is estimated 


to sustain more than 550 construction jobs, including around 214 jobs created directly and a 


further 342 resulting from multiplier induced effects. 


 


The project is further estimated to generate an industry value-added (IVA), incorporating its 


commercial and residential components, of more than $64m (in 2016/17 terms). 


 


In the absence of the proposed development, the previous uses of the Metro Quarter (i.e. 


pre-demolition) are estimated to have generated an IVA of around $12m. An increase in IVA 


of $52m is therefore projected and attributable to the project.  


 


The project will also generate a number of non-quantifiable social and environmental 


benefits. 
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2.0 Introduction 


2.1 Purpose of this report 


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses.  The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


 


This report has been prepared to address the Metro Quarter impacts and specifically 


respond to the Secretary’s Environmental Assessment Requirements (SEARs) issued for the 


concept SSD Application on 29th June 2018 which state that the Environmental Impact 


Statement (EIS) is to address the following requirements: 
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Reference SEARs Requirement Where 


Addressed  


2. Land Use 


and 


Infrastructure 


 include details and justifications for the 
proposed mix of land uses and floor 
space.  


 


 Section 3 


2. Land Use 


and 


Infrastructure 


 demonstrate that the proposal will meet 
the strategic objectives as identified in the 
relevant government policies and the … 
economic needs of the Waterloo State 
Significant Precincts (including Waterloo 
Metro Quarter and Waterloo Estate 
Precincts) and the wider area. This shall 
include an assessment of the proposal’s 
economic … impacts to:  


o demonstrate retail, services and 
employment needs of future 
residents and workers of the 
development will be met.  


o illustrate the … economic impacts 
of the development to the wider 
area, including nearby local 
centres.  


 


 Sections 4-
7, with 
specific 
comment on 
the trading 
and 
economic 
impacts of 
the project 
provided in 
Section 7  


 


2.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66 kilometres of new 


metro rail for Australia's biggest city — revolutionising the way Sydney travels. Services start 


in the first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 


Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 


so it can grow with the city’s population and meet the future needs of customers. In early 


2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 


Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 


identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36 kilometres North West Rail Link. This $8.3 


billion project is now under construction and will open in the first half of 2019 with a metro 


train every four minutes in the peak.  
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Sydney Metro City & Southwest — a new 30 kilometres metro line extending the new 


metro network from the end of Sydney Metro Northwest at Chatswood, under Sydney 


Harbour, through the CBD and  south west to Bankstown. It is due to open in 2024 with an 


ultimate capacity to run a metro train every two minutes each way through the centre of 


Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


 


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 


 


. 
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Figure 2.1: Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


 
On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 
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for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures.  


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes the upgrade of Sydenham Station. 


 
The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 
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further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018.   


 


2.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station at Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process. Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


 


The Precinct includes two separate but contiguous and inter-related parts: 


 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.  


 


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the EIS for the SSD Application 


will be exhibited concurrently.  
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2.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies 


 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development of 


the OSD, such as lift cores, plant rooms, access, parking, retail, utilities connections and 


building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2.2.2. 
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Figure 2.2: Delineation between the Metro station and OSD 


 


It is noted that the structural and service requirements and space provisioning to support 


OSD vary from station to station.  For example, based on the current level of design, 


Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 


rooms.   However, the detailed design may be amended to incorporate these elements as 


part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 


Station including access strategies for commuters, pedestrians and workers. In this regard, 


the main pedestrian access to the station would be via an entry located at the corner of  


Raglan and Cope Streets. The station design has continued to be developed having regard 


to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 


station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 


(approved under the CSSI Approval) would be located on the ground floor of the station 


development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 
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that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 
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2.5 The site 


2.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 
 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  
 


The site has an approximate area of 1.287 hectares (refer to Figure 2.3). 


 
 


 
 


 Figure 2.3: Waterloo Station location plan  
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2.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers).  


 


 


Figure 2.4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink)  
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Figure 2.5 Nominate State Significant Precinct - Waterloo  
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The site comprises the following properties: 


 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 
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2.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises and 
community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads 


 car parking for up to 427 vehicles  


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter.  Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 
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 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 


 


 


Figure 2.6 Proposed massing, viewed from the west 
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Figure 2.7 Proposed massing, viewed from the east 


 


The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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3.0 Scope of current assessment 


The specific matters that this report must address are outlined in the Secretary’s 


Environmental Assessment Requirements (SEARs) issued for the concept SSD Application 


on 29th June 2018, as provided below: 


 


2. Land Use and Infrastructure  


The EIS shall:  


 include details and justifications for the proposed mix of land uses and floor 
space.  


 … 


 demonstrate that the proposal will meet the strategic objectives as identified 
in the relevant government policies and … economic needs of the Waterloo 
State Significant Precincts (including Waterloo Metro Quarter and Waterloo 
Estate Precincts) and the wider area. This shall include an assessment of 
the proposal’s economic … impacts to:  


o demonstrate retail, services and employment needs of future 
residents and workers of the development will be met.  


o illustrate the social and economic impacts of the development to the 
wider area, including nearby local centres.  


o … 


 


The SEARs provide a frame for the assessment that is undertaken in this report.  


 


This report provides an independent assessment of the economic impact of proposed retail 


and non-retail floorspace at the Metro Quarter, with specific regard to the potential trading 


impacts on nearby existing and planned centres.   


 


The previous findings which have informed this current economic impact assessment are 


outlined in this chapter, as is the current scope of investigation and evaluation.  
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3.1 Previous findings 


In relation to the proposed mix of land uses and their allocated floor space, previous work 


undertaken by MacroPlan for the Metro Quarter State Significant Precinct (SSP) - Economic, 


Retail and Services Study identified that: 
 


 The retail and ancillary non-retail planned for the Metro Quarter should be designed 


primarily to meet the needs of local residents and workers; both existing and future; but 


also potentially draw people in from across the broader region through uses that activate 


the precinct in the evenings and on weekends.  


 The local community is diverse and consists of young working professionals, Aboriginal 


peoples, persons in social housing, students and other workers, thus the mix of retail and 


services offered should cater to this diverse community. 


In framing the amount of retail and non-retail ancillary floorspace that should be provided at 


the Metro Quarter, MacroPlan’s previous report had regard for the specific needs of the 


Waterloo catchment population (including current and forecast residents and workers) and 


existing/planned retail provisions at other high-density residential locations across 


metropolitan Sydney1.  
 


Previous work has also considered the spread of retail and related services across the 


broader Waterloo SSP Study Area (incorporating both the Metro Quarter and the Waterloo 


Estate).  
 


In each scenario presented by the previous work, the recommendations for the Metro 


Quarter site are the same. Recommendations for the Waterloo Estate, however, vary 


according to the amount of dedicated customer car-parking that might be accommodated. 


Planning for the Waterloo Estate will be discussed in more detail in a separate report for the 


Waterloo Estate.  
 


The recommended mix for the Metro Quarter is shown in Table 3.1.  
 


Over 8,000 square metres of retail and ancillary non-retail GLA has been recommended 


across the Metro Quarter plus provision for additional community-related uses (co-work 


space and community facilities).  
 


A total provision of 12,000 square metres GLA (retail and other) is recommended for the 


station podium areas. 


                                                
1
 For example, Potts Point/Macleay Street accommodates around 10,000 – 15,000 square metres (sq.m) of retail/commercial 


GLA – excluding Kings Cross; Wentworth Point which has 7,000 dwellings at present and just 2,000 sq.m of retail/commercial 


GLA – with around 15,000 – 20,000 sq.m expected once it is built out; and Wolli Creek which contains around 10,000 sq.m of 


retail/commercial GLA and around 10,000 sq.m additional space expected as it builds out. 
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  Category   GLA   Indicative/Potential Tenants 


      (sq.m)   
 


 
Convenience retail - majors 


    
 


Supermarket 


 


1,250 


 


e.g. Woolworths Metro, Potts Point (NSW) 


 
Total majors 


 


1,250 


  
      


 


F&B / Convenience retail - mini-


majors 


    


 


Food hall for dine-in and take-


away + bar/restaurant (dine in) 


and/or 
 


800 


 


 


e.g. Coffee (multiple), Sushi, Chatime, sandwich, street 


food, juice bar, Berg’n, New York (New York, USA); Young 


Henrys; The Local Taphouse (Darlinghurst) 
 


Mini-major retail  500 


 


e.g. Priceline/Terry White Chemmart/Discount Variety Store  


 Total mini-majors  1,300   
      


 
Retail / other specialties 


    
 


Fresh food 


 


100 


 


e.g. Bakery, health food, vitamins, Bread & Butter Project  


 Beauty  250  e.g. Beauty Library, Tokyo (JPN) 


 
Convenience 


 


400 


 


e.g. Newsagency/pharmacy/Specsavers/florist/Mister Minit  


 


Basement entertainment space 


or non-high traffic / non-retail use  700  


e.g. entertainment space; destinational retail or that which 


does not require high footfall (Rivers apparel) 


 Total retail/other specialties  1,450   


      


 Total retail  4,000   


 
Ancillary non-retail 


    
 


Gym/sports (large format) 


 


1,000 


 


e.g. Floyd Mayweather Gym 


 Fitness/health studio  600  e.g. 24-hr operator like an Anytime, Snap, Jetts 


 


Retail services – banks / 


insurance / comm./services 


 


1,200 


 


e.g. Bupa, NAB, real estate agent, Flight Centre, Aust. Post 


 
Medical centre/allied health 


 


1,200 


 


e.g. Alternative/pharmacy; Restore Wellness (St Leonards) 


 
Total non-retail 


 


4,000 


        


 
Total retail & non-retail 


 


8,000 


  
      


 Office/Community Uses     


 Commercial / co-working space  2,000  e.g. ‘WeWork’, Hub, Spaces 


 Community services  2,000  e.g. Community centre, health, arts, child care 


 
Total office/community uses 


 


4,000 


  
 


 TOTAL  12,000   


Table 3.1 Metro Quarter– recommended retail & ancillary non-retail GLA 


Source: MacroPlan Dimasi 
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3.2 Current assessment 


The following chapters of this report re-examine the various conditions relevant to economic 


need for the proposed development, including the local catchment conditions, competing 


supply of comparable uses, the demand generated by local residents, workers and passing 


traffic, as well as the likely consequent impacts on other centres throughout the surrounding 


region. 


 


This report builds on previous work undertaken by MacroPlan, which considered the amount 


of retail and ancillary floorspace the project could accommodate, and quantifies and 


distributes the likely impact of the project on other existing centres, including how the project 


integrates with the existing (and proposed future) retail network; as well as the net economic 


effect of the project (e.g. net value added, net jobs created) and its wider economic benefits. 


 


This is necessary to ensure that the Economic Impact Assessment (EIA) presents an 


independent and up-to-date assessment of the need and demand for retail facilities at the 


Metro Quarter.  


 


Sections 4 – 7 address these concerns, as described below: 


 


 Section 4 examines the various customer segments that could potentially be served by 


retail and ancillary non-retail facilities at the Metro Quarter; provides estimates of current 


and anticipated population levels within the resident and worker trade areas; analyses 


the socio-demographic profile of the trade area populations; and assesses the current 


and future estimated retail expenditure volumes generated by the trade areas. This 


section also considers other customer segments of relevance (e.g. students, commuters, 


beyond trade area visitors). 


 Section 5 examines the surrounding competitive retail environment of relevance to the 


Waterloo SSP, including proposed/planned facilities. 


 Section 6 provides an assessment of the retail floorspace demand generated by main 


trade area residents and workers, including an assessment of the market gap for 


additional supermarket floorspace across the resident main trade area, and concludes 


with estimates of the potential sales that could be achieved by the proposed retail 


development. 


 Section 7 presents estimates of likely trading impacts on the surrounding retail network 


and discusses their implications; it also examines the broader economic impacts of the 


project, including its employment generation and other economic and social benefits. 
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4.0 Trade area analysis 


This section of the report examines the various customer segments that could potentially be 


served by retail and ancillary non-retail facilities at the Metro Quarter; provides estimates of 


current and anticipated population levels within the resident and worker trade areas; 


analyses the socio-demographic profile of the trade area populations; and assesses the 


current and future estimated retail expenditure volumes generated by the trade areas. This 


section also considers other customer segments of relevance (e.g. students, commuters, 


beyond trade area visitors). 


 


4.1 Residential trade area 


Trade area definition 


The extent of the trade area or catchment that is served by any shopping centre, or retail 


offer, is shaped by the interplay of several critical factors, including: 


 
i. The relative attraction of the retail offer or centre, in comparison with alternative 


competitive retail facilities. The factors that determine the strength and attraction of any 


particular centre are primarily its scale and composition (in particular the major trader or 


traders that anchor the centre); its layout and ambience; and car-parking, including 


access and ease of use. 


ii. The proximity and attractiveness of competitive retail precincts or centres. The locations, 


compositions, quality and scale of competitive retail facilities all serve to define the extent 


of the trade area which a shopping centre or retail facility is effectively able to serve. 


iii. The available road network and public transport infrastructure, which determine the ease 


(or difficulty) with which customers can access a shopping centre, or retail facility. 


iv. Significant physical barriers which are difficult to negotiate and can act as delineating 


boundaries to the trade area served by an individual shopping centre, or retail facility. 


The Metro Quarter forms part of a broader inner-city urban transformation area which 


includes the Green Square urban renewal area (URA), Central to Eveleigh (C2E), the 


Ashmore precinct (Erskineville), as well as sites beyond these designated precincts (Refer 


Maps 4.1 and 4.2). These areas have already undergone significant change, and are 


expected to include tens of thousands of new dwellings over the next few decades, 


including:  


 


 Ashmore precinct: 3,000+ additional dwellings. 


 Green Square URA: 20,000+ additional dwellings (30,000 total dwelling). 
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 C2E: 10,000+ additional dwellings (including 5,700 net additional at Waterloo SSP).  


 


Map 4.3 illustrates the extent of the trade area that could potentially be served by retail and 


ancillary non-retail facilities across the Waterloo SSP, including the Metro Quarter. In relation 


to this trade area, we have regard to the following: 


 


 The high-density nature of the proposed redevelopment of the precinct. 


 The surrounding competitive supermarket facilities (including future proposed facilities) in 


Surry Hills, Danks Street, East Village, Green Square, and Alexandria. 


 The surrounding network of higher order retail facilities, such as Broadway Shopping 


Centre (SC), the Sydney CBD, Westfield Bondi Junction, Westfield East Gardens, 


Marrickville Metro etc. 


 The expected household composition of residents (e.g. lower than average car-


ownership). 


 The surrounding road and rail network. 


 Statistical boundaries, from which detailed data can be aggregated. This is part of the 


reason why the trade area is split along Botany Road/Regent Street. 


 


The trade area has been defined to include one primary sector and one secondary sector 


described as follows, and is referred to as the residential main trade area in the remainder of 


this report: 


 


 The primary sector includes the Metro Quarter and extends north to Cleveland Street, 


west to Botany Road/Regent Street, south to Allen Street/Powell Street, and east to 


Young Street, including parts of Redfern, Waterloo, Alexandria and Surry Hills. 


 The secondary sector extends west of the subject site to around Bowden 


Street/Fountain Street/Brandling Street, north to the T2/T3/T4 Sydney suburban rail line, 


and south to Mandible Street including parts of Alexandria and the ATP. 


 







 


 


 


 


Map 4.1: Waterloo 


Regional context 







 


 


 


Map 4.2: Metro Quarter 


Site location 







 


 


 


Map 4.3: Metro Quarter 


Resident trade area and competition 
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Trade area population 


Table 4.1 details the current and projected population levels within the residential main trade 


area. This information has been collected from a range of sources, including the following: 


 


 ABS Census of Population and Housing (2011 and 2016); 


 ABS Dwelling Approvals Data (2011 - 2016); 


 ABS Estimated Residential Population Data (ERP) (2011 - 17); 


 NSW DPE Household and Population projections (2006 - 36); 


 NSW Transport Performance and Analytics (TPA) population projections – small area;  


 Forecast.id (residential projections – across the Waterloo SSP and surrounds); 


 UrbanGrowth NSW (in relation to likely timing/take-up within the site); and 


 Other investigations of future residential development, undertaken by this office. 


Over the most recent intercensal period (2011-2016), the main trade area population 


increased from around 16,980 to 19,630, at an average of 2.9 percent per annum (or 530 


people per annum), while the key primary sector increased from 13,210 to 15,040 at an 


average of 2.6 percent per annum (or 366 people per annum). The main trade area 


population was estimated at 20,870 people as of June 2018, including 16,240 people in the 


primary sector.  


 


Population growth within the defined main trade area will essentially be driven by the future 


growth within the Waterloo SSP itself, which is broadly distributed across the two precincts 


as follows: 


 


 The Metro Quarter is expected to accommodate around 700 residential dwellings 


around the train station, including up to 10 percent affordable housing and 10 percent 


social housing.  


 The Waterloo Estate precinct will incorporate most of the additional dwellings, with a 


target of approximately 7,000 new dwellings (i.e. a net addition of 5,000 dwellings over 


and above the existing 2,000 social housing dwellings within this precinct). The indicative 


mix consists of social housing, affordable housing and private dwellings.  


 


Other significant housing development projects located within the residential main trade area 


include: 


 


 Lawson Square: Located within the primary trade area on the block of Regent Street, 


Redfern Street, Gibbons Street and Lawson Square. This proposed development 


comprises two mixed-use towers including 156 residential units.   
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 11 Gibbons Street: The Future Living Consortium recently acquired the former City of 


Sydney’s council depot on Gibbons Street as part of a scheme to develop social and 


affordable housing. Under the agreement between Council and the Consortium 


approximately 150 units will be developed.  


 ‘88onRegent’: A Development Approval has been granted for a 56-unit development at 


88 Regent Street.  


  


Having regard to the above, the main trade area population is expected to increase to 


33,980 people by 2036, representing an average annual growth rate of 2.8 percent, an 


increase of around 70 – 75 percent. The primary sector population (which forms the 


significant majority of the residential main trade area) is estimated to increase by 91 percent 


by 2036 to reach 28,790 persons, equivalent to average annual growth of 3.3 percent.  


 


 
 
  


Trade area sector 2011 2016 2018 2021 2026 2031 2036


Primary 13,210 15,040 16,240 18,040 21,290 25,540 28,790


Secondary 3,770 4,590 4,630 4,690 4,790 4,990 5,190


Main trade area 16,980 19,630 20,870 22,730 26,080 30,530 33,980


Trade area sector 2011-16 2016-18 2018-21 2021-26 2026-31 2031-36


Primary 366 600 600 650 850 650


Secondary 164 20 20 20 40 40


Main trade area 530 620 620 670 890 690


Trade area sector 2011-16 2016-18 2018-21 2021-26 2026-31 2031-36


Primary 2.6% 3.9% 3.6% 3.4% 3.7% 2.4%


Secondary 4.0% 0.4% 0.4% 0.4% 0.8% 0.8%


Main trade area 2.9% 3.1% 2.9% 2.8% 3.2% 2.2%


*As at June


Source: ABS Census 2016; NSW Department of Planning and Environment 2016; MacroPlan Dimasi


Table 4.1


Metro Quarter trade area population, 2011-2036*


Average annual growth (no.)


Forecast populationEstimated population


Average annual growth (%)
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Socio-demographic profile 


Table 4.2 details the socio-demographic profile of the residential main trade area population, 


compared with the benchmarks for greater Sydney, sourced from the 2016 ABS Census of 


Population and Housing. The key points to note regarding the characteristics of the 


residential main trade area population include the following: 


 


 The average per capita income of the main trade area population is around 17 percent 


above the metropolitan Sydney average, however, because the average household size 


is much smaller than average (1.8 versus 2.7 persons per household), the average per 


household income of the main trade area population is around 21 percent below 


average. The secondary sector population is quite affluent, with average per capita and 


per household, significantly above average (61 percent and 22 percent above 


respectively). 


 Around 45 percent of main trade area (TA) residents, and 55 percent of secondary 


sector residents are aged 20 - 39 years (versus the metropolitan Sydney average of 


around 30 percent). There is a relatively low proportion of children and teenagers (10 


percent, compared to the Sydney average of 25 percent) and a high proportion of 


persons aged above 60 years, particularly in the primary sector (i.e. social housing 


tenants) at 23 percent compared to the Sydney average of 19 percent. 


 There is an exceptionally high proportion of rental households across the main trade 


area, with more than 70 percent of households renting in 2016. This is driven by a 77 


percent share in the primary sector. Home ownership levels in the secondary sector are 


much higher (45 percent) than the primary sector, but still well below the metropolitan 


Sydney average (64 percent), a share which has fallen since the 2011 ABS Census. 


 The proportion of Australian born residents (54 percent) across the main trade area is 


below the metropolitan Sydney average of 61 percent. There is a high proportion of 


European born residents across the main trade area generally, with around 17 percent of 


the primary sector population European born. 


 Given the social housing and higher-density nature of the trade area, the proportion of 


lone person households across the main trade is significantly above the metropolitan 


Sydney average at 32 percent, wih many single and double bedroom apartments. The 


Sydney average is 9 percent. In the primary sector this proportion is 35 percent.  


 The proportion of ‘typical family’ households (i.e. couples with dependent children) in the 


main trade area is very low (17.5 percent) compared with the metropolitan Sydney 


average of 48.5 percent. On the other hand, the proportion of couples with no children 


(i.e. predominantly working professionals) is much higher than average at 33 percent 


versus 20 percent. 
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 The share of households with zero car ownership in the main trade is around 12 percent, 


which is identical to the Sydney average. The share within the secondary sector is 


around 20 percent. 
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Primary Secondary Main Greater Sydney Aust.


Census item sector sector TA avg. avg.


Per capita income $46,837 $72,656 $52,873 $45,173 $39,800


Var. from Syd Metro bmark 3.7% 60.8% 17.0%


Avg. household income $83,803 $151,050 $97,794 $123,654 $101,610


Var. from Syd Metro bmark -32.2% 22.2% -20.9%


Avg. household size 1.8 2.1 1.8 2.7 2.6


Age distribution (% of population)


Aged 0-14 6.9% 9.1% 7.4% 18.7% 18.7%


Aged 15-19 2.5% 1.9% 2.4% 6.0% 6.1%


Aged 20-29 21.5% 26.2% 22.6% 15.0% 13.8%


Aged 30-39 19.9% 28.5% 21.9% 15.5% 14.0%


Aged 40-49 13.3% 15.0% 13.7% 13.7% 13.5%


Aged 50-59 12.7% 9.6% 12.0% 12.2% 12.7%


Aged 60+ 23.2% 9.6% 20.0% 18.9% 21.1%


Average age 42.5 35.8 40.9 37.5 38.6


Housing status (% of households)


Owner (total) 22.4% 45.2% 27.2% 64.2% 67.4%


• Owner (outright) 7.5% 11.4% 8.3% 30.0% 31.9%


• Owner (with mortgage) 14.9% 33.9% 18.8% 34.2% 35.5%


Renter 76.6% 54.6% 72.0% 35.1% 31.8%


Birthplace (% of population)


Australian born 50.9% 62.2% 53.6% 60.9% 71.9%


Overseas born 49.1% 37.8% 46.4% 39.1% 28.1%


• Asia 19.4% 12.3% 17.8% 19.1% 11.2%


• Europe 16.8% 14.1% 16.2% 9.6% 9.6%


• Other 12.9% 11.3% 12.5% 10.4% 7.4%


Family type (% of population)


Couple with dep't child. 15.1% 26.5% 17.5% 48.5% 44.8%


Couple with non-dep't child. 2.4% 2.3% 2.4% 9.1% 7.7%


Couple without child. 30.8% 42.4% 33.2% 20.1% 22.8%


One parent with dep't child. 8.2% 5.5% 7.6% 7.9% 8.8%


One parent w non-dep't child. 5.6% 2.7% 5.0% 4.1% 3.7%


Lone person 35.1% 19.0% 31.8% 9.2% 11.0%


Car ownership


% 0 Cars 50.1% 22.2% 44.3% 11.4% 7.7%


% 1 Car 40.3% 56.5% 43.7% 38.5% 36.1%


% 2 Cars 7.8% 18.1% 10.0% 34.0% 37.5%


% 3 Cars 1.5% 2.8% 1.7% 10.5% 12.2%


% 4 plus Cars 0.3% 0.3% 0.3% 5.7% 6.5%


Source: ABS Census of Population & Housing, 2016; MacroPlan Dimasi


Table 4.2


Metro Quarter main trade area - socio-demographic profile, 2016
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Retail expenditure capacity 


The estimated retail expenditure capacity of the main trade area population is sourced from 


MarketInfo, which is developed by Market Data Systems (MDS) and utilises a detailed micro 


simulation model of household expenditure behaviour for all residents of Australia. The 


model considers information from a wide variety of sources including the regular 


ABS Household Expenditure Surveys, national accounts data, census data and other 


information. The MarketInfo estimates for spending behaviour prepared independently by 


MDS are used widely across the retail industry by many retail/property consultants.  


 


Chart 4.1 illustrates the per capita retail expenditure of the residential main trade area 


population, compared with the benchmarks for metropolitan Sydney and Australia. All 


expenditure figures presented in this report are expressed in constant 2017/18 dollars and 


are inclusive of GST. We note the following: 


 


 Estimated per capita retail expenditure across the main trade area is 11% above 


average, with primary sector per capita expenditure around 5% above average and 


secondary sector per capita expenditure 31 percent above average. 


 Estimated per capita expenditure on fresh food and other groceries, which are key 


categories of relevance to supermarkets, is around 8 percent above average across the 


main trade area. 


 Estimated per capita expenditure on food and beverage (F&B)/food catering is around 32 


percent above average, which is reflective of the high proportion of 20 – 39 year olds and 


relatively affluent nature of the population broadly across the main trade area. We note 


that the social housing tenants represent only a fraction (10 – 15 percent) of the total 


population across the main trade area. 


 Estimated per capita expenditure on non-food retail categories is around 5 percent 


above average, with leisure and retail services well above average (25 – 26 percent). 


 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 37 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


 
 
  


*Including GST


Source: MarketInfo; MacroPlan Dimasi


Chart 4.1


Metro Quarter main trade area - retail expenditure per person, 2017/18*
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Table 4.3 details the estimated retail expenditure capacity of the residential main trade area 


population, by sector, over the period 2018 – 2036. These estimates are presented inclusive 


of GST and in constant 2017/18 dollars (i.e. excluding inflation).  


 


The retail expenditure capacity generated by the main trade area population is estimated at 


around $337 million as at June 2018 and is estimated to increase to around $644 million by 


2036, at an average annual rate of 3.7 percent, in real terms. This market growth is made up 


of the following components: 
 


 Population growth of 2.8 percent per annum; and 


 Real per capita spending growth of 0.9 percent per annum. 


The retail expenditure capacity of the primary sector is estimated to more than double from 


$248 million at 2018 to $525 million by 2036, at an average annual rate of 4.3 percent. 


 


Table 4.4 presents the estimated retail expenditure, by retail category, across the main trade 


area for the period 2018 – 2036. Take-home food, groceries and packaged liquor (FLG) 


expenditure accounts for 42 percent of total retail expenditure at 2018 and is expected to 


increase from $141 million in 2018 to $275 million by 2036, at an average annual growth rate 


of 3.8 percent. Food catering accounts the second highest proportion of retail expenditure at 


18 percent, followed by household goods at 16 percent.  
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Year ending Primary Secondary Main


June sector sector TA


2018 248 89 337


2019 260 90 350


2020 272 92 363


2021 284 93 377


2022 297 94 391


2023 310 95 405


2024 324 97 420


2025 338 98 436


2026 352 99 451


2027 368 101 469


2028 386 103 489


2029 404 105 509


2030 423 106 529


2031 442 108 550


2032 459 110 570


2033 475 112 588


2034 492 114 606


2035 508 116 625


2036 525 118 644


Average annual growth ($M)


2018-2036 15.4 1.6 17.0


Average annual growth (%)


2018-2036 4.3% 1.6% 3.7%


*Constant 2017/18 dollars & including GST


Source: MarketInfo; MacroPlan Dimasi


Table 4.3


Metro Quarter main trade area - retail expenditure ($M), 2018-2036*
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Year ending FLG Food Apparel Household Leisure General Retail Total 


June catering goods retail services retail


2018 141 61 34 53 16 21 12 337


2019 147 63 35 55 17 22 12 350


2020 153 66 36 56 17 22 13 363


2021 158 69 37 58 18 23 13 377


2022 165 72 39 60 18 24 13 391


2023 171 75 40 62 19 25 14 405


2024 178 78 41 65 20 25 15 420


2025 184 81 42 67 20 26 15 436


2026 191 84 44 69 21 27 16 451


2027 199 88 45 71 21 28 16 469


2028 207 92 47 74 22 29 17 489


2029 216 97 48 77 23 30 18 509


2030 225 101 50 80 24 31 18 529


2031 235 105 52 83 25 32 19 550


2032 243 110 53 86 26 33 20 570


2033 251 114 55 88 26 34 20 588


2034 259 118 56 91 27 35 21 606


2035 267 122 58 93 28 36 22 625


2036 275 126 59 96 28 37 22 644


Average annual growth ($M)


2018-2036 7.5 3.6 1.4 2.4 0.7 0.9 0.6 17.0


Average annual growth (%)


2018-2036 3.8% 4.2% 3.1% 3.4% 3.2% 3.2% 3.6% 3.7%


*Constant 2017/18 dollars & including GST


Source: MarketInfo; MacroPlan Dimasi


Table 4.4


Metro Quarter main trade area - retail expenditure by category ($M), 2018-2036*


Retail expenditure category definitions: 


 


 FLG: take-home food and groceries, as well as packaged liquor. 


 Food catering: expenditure at cafes, take-away food outlets and restaurants. 


 Apparel: clothing, footwear, fashion accessories and jewellery. 


 Household goods: giftware, electrical, computers, furniture, homewares and hardware goods. 


 Leisure: sporting goods, music, DVDs, computer games, books, newspapers & magazines, stationery and 


photography equipment. 


 General retail: pharmaceutical goods, cosmetics, toys, florists, mobile phones and pets. 


 Retail services: hair & beauty, optical goods, dry cleaning, key cutting and shoe repairs. 
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4.2 Worker trade area 


Trade area definition 


The worker trade area has been generally defined taking into account the area that would 


represent a comfortable walking distance to the Metro Quarter. This area is the same as the 


residential trade area and includes the ATP. The worker trade area that could potentially be 


served by retail facilities at the subject site consists of a primary sector and one secondary 


sector and is illustrated on Map 4.4. 


 


Worker population 


Table 4.5 details the estimated current and future population within the worker trade area 


over the period 2011 – 2036. The worker trade area population was estimated at 


17,310 workers as at June 2018, including 8,330 workers in the primary sector and around 


8,980 workers in the secondary sector. The ATP contains around half of the secondary 


sector workforce at present.  


 


The worker population is expected to more than double over the forecast period, driven by 


major new office development in the ATP, while growth in the primary sector is expected to 


be more moderate, including new commercial/employment floorspace within the subject 


precinct itself. We also note the following: 
 


 The Australian Technology Park (ATP), which currently contains around 3,000 – 3,500 


workers including the Seven Network, a range of businesses in technology and creative 


industries and a start-up/business incubator hub. 


Mirvac secured the development rights to develop a major land parcel within the ATP in 


2015 and is proposing to develop three new commercial and mixed-use buildings and 


possibly repurpose the heritage listed locomotive workshop. The Commonwealth Bank 


Australia (CBA) has committed to two major office buildings, which will comprise around 


93,000 square metres of floorspace, with a potential workforce of around 10,000 people, 


which could be accommodated by 2020. This development will include community 


facilities such as a child care centre, gym and small-scale convenience retail and F&B 


tenants. Furthermore, Mirvac has acquired the old Locomotive Sheds in the north of the 


ATP, abutting the train line and plans to redevelop/retrofit this for employment generating 


uses. Upon completion the ATP could support well in excess of 15,000 workers. 


 The Redfern commercial/retail precinct around Redfern Street contains more than 


5,000 workers. 


 Some additional retail and employment uses could be accommodated within the Redfern 


Station precinct as part of the Central to Eveleigh Urban Transformation and Transport 
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Program (C2E) over the medium to long term, although we do not expect anything of 


significant scale. 


 The subject precinct (based on recommendations later in this report) could potentially 


support new workers in the retail and ancillary non-retail facilities that could potentially 


establish within the precinct over time.  


 


Having regard to the above, as well as projections by the NSW Transport Performance and 


Analytics and forecast.id (as part of the consultant working group on this project) we 


estimate the worker population within the main trade area could potentially reach 30,510 by 


2026 and 34,760 by 2036 (an increase of around 117 percent). The primary sector worker 


population could potentially increase by around 56 percent or so, from around 8,330 to 


13,030 by 2036. 


 


 
 


Estimated population**


Trade area 2011 2016 2018 2021 2026 2031 2036


Primary Sector 7,050 8,030 8,330 8,780 10,530 12,280 13,030


Secondary Sector 5,400 7,980 8,980 14,980 19,980 20,980 21,730


Worker trade area 12,450 16,010 17,310 23,760 30,510 33,260 34,760


Trade area 2011-16 2016-18 2018-21 2021-26 2026-31 2031-36


Primary Sector 200 150 150 350 350 150


Secondary Sector 520 500 2,000 1,000 200 150


Worker trade area 720 650 2,150 1,350 550 300


Trade area 2011-16 2016-18 2018-21 2021-26 2026-31 2031-36


Primary Sector 2.6% 1.9% 1.8% 3.7% 3.1% 1.2%


Secondary Sector 8.1% 6.1% 18.6% 5.9% 1.0% 0.7%


Worker trade area 5.2% 4.0% 11.1% 5.1% 1.7% 0.9%


*As at June


**Growth between 2011 and 2016 may also reflects improved place of work estimates in 2016


Source: ABS Worker Population Profile 2016; BTS forecast 2017; MacroPlan Dimasi


Average annual growth (%)


Table 4.5


Metro Quarter worker trade area population, 2011-2036*


Average annual growth (no.)


Forecast population







 


 


 


 


Map 4.4: Metro Quarter 


Worker trade area and competition 
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Socio-demographic profile 


Table 4.6 details the socio-demographic profile of the worker trade area population, based 


on data sourced from the 2016 ABS Census. The key points to note include the following: 


 


 The average age of worker trade area workers, at 39.5 years, was marginally lower than 


the greater Sydney average (40.2 years).  


 Professionals account for 33 percent of worker trade area workers, which is higher than 


the greater Sydney average of 28 percent.  


 The worker population is generally more affluent than the average worker across greater 


Sydney, with the average incomes around 8 percent above average. In the secondary 


sector average incomes are around 14 percent above average.  


Around 31 percent of workers catch the train to work (well above the metropolitan Sydney 


average of 16 percent), with the proportion of those travelling by car (42 percent), about 14 


percent below the greater Sydney average. 
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Primary Secondary Worker Greater Sydney


Characteristics sector Sector TA avg.


Gender


Male 50.2% 55.0% 52.6% 52.2%


Female 49.8% 45.2% 47.5% 47.8%


Age distribution


Aged 15-19 2.2% 1.2% 1.7% 4.2%


Aged 20-29 25.5% 22.8% 24.2% 21.7%


Aged 30-49 48.4% 53.0% 50.7% 47.0%


Aged 50-64 20.7% 20.3% 20.5% 23.4%


Aged 65+ 3.2% 2.7% 2.9% 3.7%


Average age 39.2 39.7 39.5 40.2


Occupation


Managers 18.8% 17.8% 18.3% 14.3%


Professionals 29.8% 35.5% 32.7% 27.5%


Clerical and service workers 26.7% 20.3% 23.5% 25.1%


Sales workers 9.6% 7.3% 8.4% 9.4%


Tradespersons and technicians 10.7% 15.4% 13.1% 16.5%


Labourers & transport workers 4.5% 3.7% 4.1% 7.2%


Personal income


Less than $20,799 7.2% 5.4% 6.3% 10.4%


$20,800 - $41,599 18.6% 14.2% 16.4% 21.3%


$41,600 - $64,999 27.0% 24.6% 25.8% 25.3%


$65,000 - $103,999 28.8% 31.4% 30.1% 25.0%


$104,000 or more 18.4% 24.4% 21.4% 18.1%


Average income 78,778 87,627 83,190 76,838


Mode of transport


Train 32.9% 29.6% 31.2% 16.5%


Tram (& light rail) 0.1% 0.0% 0.0% 0.1%


Bus 5.1% 3.5% 4.3% 6.1%


Car driver 36.2% 43.1% 39.6% 52.4%


Car passenger 2.8% 2.8% 2.8% 3.8%


Bicycle 2.2% 2.3% 2.2% 0.7%


Other 10.8% 9.9% 10.3% 8.0%


Non travel 10.0% 8.8% 9.4% 12.3%


Source: ABS Worker Population Profile 2016, MacroPlan Dimasi


Table 4.6


Metro Quarter worker trade area - Worker population profile, 2016
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Retail expenditure 


Table 4.7 presents estimates of the potential retail expenditure generated by the worker 


trade area population over the period 2018 to 2036. Estimates of expenditure are based off 


the retail expenditure profile of the residential area from which the significant majority of 


workers are drawn. All expenditure estimated in this report is expressed in constant 2017/18 


dollars and are inclusive of GST. 


 


The proportion of a person’s total annual retail expenditure directed to retail facilities at or 


near one’s place of work generally ranges between 25 percent and 50 percent, depending 


on location and the size/range of retail facilities available. In CBD environments with solid 


retail offers, like the Sydney CBD or Parramatta CBD for example, the rate tends to be at the 


upper end of this range, while in suburban industrial estates, this share is likely to be lower 


than 25 percent. 


 


Given the surrounding workforce composition, and the existing and possible retail provision 


at the Metro Quarter, we have applied a rate of around 35 - 40 percent to the total annual 


retail expenditure generated by workers across the trade area, to estimate the ‘available’ 


worker retail expenditure market at or near one’s place of work. We estimate this market to 


be around $87 million in 2018, and is projected to grow to $199 million ($2017/18) by 2036, 


equivalent to growth of around 4.7 percent per annum (in real terms), or total growth of 


around 130 percent. 


 


We note there would be some overlap in the worker trade area and the defined residential 


customer segments identified earlier (i.e. these groups are not mutually exclusive), although 


because the surrounding worker population is drawn from a widely dispersed area, and the 


residential trade area is tightly defined, this proportion would be relatively small.  
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Avg. ann. Growth


Factor 2018 2021 2026 2031 2036 ($M) (%)


Estimated population


Primary Sector 8,330 8,780 10,530 12,280 13,030 n.a. 2.5%


Secondary Sector 8,980 14,980 19,980 20,980 21,730 n.a. 5.0%


Worker Main trade area 17,310 23,760 30,510 33,260 34,760 n.a. 3.9%


Avg. Ann Growth 2,150 1,350 550 300


Estimated total annual retail expenditure ($m)**


Primary Sector 138.9 150.6 187.6 229.9 257.9 6.6 3.5%


Secondary Sector 93.3 153.5 223.6 250.8 272.2 9.9 6.1%


Total ann.retail exp. by workers ($M) 232.2 304.1 411.3 480.7 530.1 16.5 4.7%


Esiamted avaliable retail expenditure near place of work


Est. share of exp. near place of work 37.5% 37.5% 37.5% 37.5% 37.5%


Primary Sector 52.1 56.5 70.4 86.2 96.7 2.5 3.5%


Secondary Sector 35.0 57.6 83.9 94.0 102.1 3.7 6.1%


Avaliable retail exp. near work ($m) 87.1 114.0 154.2 180.2 198.8 6.2 4.7%


*Constant 2017/18 dollars & including GST


**Annual retail expenditure per worker is based of a proxy residential trade area (i.e. the surrounding local resident trade area)


Source: NSW BTS; Marketinfo; Macroplan Dimasi


Table 4.7


Metro Quarter trade area - retail expenditure ($M), 2018-2036*
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4.3 Other customer segments 


In addition to the residential population within the defined residential main trade area and the 


workers within the defined worker trade area, a proportion of business for any retail and 


ancillary non-retail tenants at the subject precinct will be generated from beyond these 


customer segments. 


 


Waterloo Station will be located closer to parts of the ATP than the current Redfern Station 


and a solid proportion of workers within the ATP (which is within the defined worker trade 


area), and indeed other trade area workers may utilise the rail station on a frequent basis. 


 


Some of the other major employment precincts in the surrounding region include the 


following:  


 


 The Alexandria industrial precinct is one of the largest clusters of large format/bulky 


goods retail in metropolitan Sydney and one of the biggest industrial precincts in the 


inner-middle rings, arguably forming part of the larger economic corridor that connects to 


Port Botany and Sydney Airport/Mascot. This precinct (defined as the area from McEvoy 


Street to Gardeners Road east of Botany Road) contains major tenants such as 


Bunnings, Harvey Norman; major mixed tenant assets like the Sydney Corporate Park; 


some corporate headquarters; and general manufacturing/warehousing facilities. Overall 


this precinct supports a workforce in excess of 20,000 workers. 


 The small industrial node around Danks Street, including the retail/commercial offer 


supports a workforce of around 2,000 workers. 


 The University of Sydney is the closest major university and is only a short distance 


from Redfern Station, which is less than 1 kilometres from the north-west corner of the 


Waterloo SSP. The University of Sydney has more than 50,000 enrolled students and 


supports more than 6,000 staff. The adjacent Royal Prince Alfred Hospital supports 


almost 7,000 workers. 


 


It is expected along with people from the worker and resident trade areas Waterloo Station 


will likely be utilised by other commuters that fall outside these defined areas.  


 


In addition, a quality/attractive offer, with distinguishing features is likely to attract patronage 


from beyond the immediate residential and worker customer segments. Some of the retail 


strips around Redfern and Alexandria are popular with local students and indeed residents 


from the broader local area (i.e. Alexandria, Surry Hills, Newtown and Mascot), as well as 


broader metropolitan Sydney residents. 
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Furthermore, there might be tourists who visit the precinct, although this demand would be 


relatively small in comparison with the consistent and growing demand from the key 


residential and worker trade area populations. 


 
  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 50 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


5.0 Competitive context 


This section of the report examines the surrounding competitive retail environment of 


relevance to the Waterloo SSP, including proposed/planned facilities. 


 


5.1 Existing retail competition 


Table 5.1 details the main retail facilities of competitive relevance to potential retail 


development at the subject precinct whilst the previous Map 4.1 illustrates their locations (as 


well as other surrounding centres). The following points are noted in relation to the 


surrounding competitive retail offer within the main trade area: 


 


 The Waterloo precinct along Botany Road (north of McEvoy Street) and the northern 


side of McEvoy Street contains an estimated 4,000 square metres of retail floorspace, 


including the small IGA X-Press on Wellington Street within the Waterloo Estate SSP 


and the small IGA supermarket on Botany Road near Chapel Lane. The retail offer is 


relatively run-down and of low quality, and contains several vacancies. This retail offer 


will gradually improve/evolve over the medium to longer term, as this area develops. 


 The Redfern precinct includes the area around Redfern Street and Regent Street east 


of Redfern Railway Station, which contains an estimated 20,000 square metres of retail 


floorspace. The Redfern Street part of this precinct is a vibrant destination with a mix of 


bars, take away food shops, restaurants, cafes, retail services, other convenience retail 


as well as some medical/health facilities, community uses, government services and 


commercial businesses. There is a small SPAR supermarket forming part of a retail 


asset near Club Redfern and the NSW Police station, and there is a 2,200 square metres 


Woolworths supermarket at the eastern end of the precinct on Chalmers Street near the 


Salvation Army building. There is also a small retail offer in Redfern/Darlington west of 


the Redfern train station that includes a small provision of cafes, take-away shops, 


restaurants and pubs.  


 The Alexandria precinct includes the retail strip south of the subject precinct along 


Botany Road; the southern side of McEvoy Street including the small IGA supermarket; 


and Fountain Street. The latter includes the 21 Fountain Street retail and commercial 


asset which contains a Campos Coffee Shop, Bread & Circus, Salt Meats Cheese, a 


medical centre and a range of other retail and non-retail businesses, as well as a 


recently opened Woolworths supermarket (2,317 square metres) adjacent to the Dan 


Murphy’s liquor store located just beyond the trade area. This precinct comprises around 


12,500 square metres of total retail floorspace. 
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 ATP currently contains a limited retail offer consisting of just a few cafes and temporary 


food stalls/catering for events held in the old locomotive sheds. Most of the retail demand 


generated by workers within this precinct would currently be met by retail facilities off-


site. This will change over time as the Mirvac CBA project is completed, which will 


contain convenience and F&B retail on the ground level, as well as the redevelopment of 


the locomotive sheds. 


In addition to the above, there is a solid provision of retail facilities/precincts in the area 


immediately beyond the extent of the main trade area, which is summarised as follows: 


 


 Cleveland Street (Redfern) contains a mix of cafes, restaurants, pubs, general retail 


and service station facilities, which are generally allocated to the estimates within the 


Elizabeth Street precinct or Crown Street/Baptist Street precinct. 


 The Danks Street, Waterloo precinct contains an estimated 9,500 square metres of 


retail floorspace including the 4,000 square metres Danks Street Plaza shopping centre, 


which contains a 2,500 square metres Coles supermarket and around 10 – 12 specialty 


shops served by 100 basement car-parks. This precinct also includes an Aldi 


supermarket and street/strip retailing along Danks Street and Bourke Street. There is 


also surrounding medical, community and commercial businesses/services. 


 The Erskineville/St Peters precinct, which includes the retail and commercial uses 


around Erskineville Road, Swanson Street and the Princes Highway south of King 


Street, generally consisting of cafes, restaurants, bars/pubs, general retail and a small 


950 square metres Woolworths supermarket, totalling around 12,500 square metres. 


 The Chippendale precinct includes Central Park Mall is a multi-level shopping centre 


with around 12,000 square metres of occupied retail floorspace, including a 2,000 square 


metres Woolworths supermarket and a specialty mix heavily oriented towards food 


catering, as well as a new Palace Central cinema, with 10 screens and 3 platinum 


cinemas. There is also a solid street based retail offer along Kensington Street, with a 


focus on restaurants/dining of around 4,000 square metres. 


 Crown Street/Baptist Street (Surry Hills) contains an estimated 22,500 square metres 


of retail floorspace as well as a mix of community and commercial/non-retail floorspace, 


generally distributed between Foveaux Street and Surry Hills SC. The Surry Hills SC is 


anchored by a Coles supermarket of 3,100 square metres and is a popular convenience 


shopping centre, with around 5,000 square metres of retail GLA. It is expected that this 


centre will be refurbished/improved over the medium-long term, as an approval was 


passed at Gateway in May 2017. 


 Elizabeth Street (Redfern/Surry Hills) contains an estimated 4,000 square metres of 


retail floorspace generally consisting of cafes, restaurants, small convenience shops, as 


well as pubs and some retail services. There is also around an estimated commensurate 


amount of commercial/non-retail floorspace in this precinct. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 52 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


 Part of Stage 1 of the Green Square Town Centre is now open, including a 2,000 


square metres Woolworths supermarket plus supporting specialty floorspace. This 


component of the town centre opened during June 2017. Additional stages are under 


construction and are discussed further in this section of the report. 


 There is an estimated 2,000 square metres of retail around Mitchell Road near Sydney 


Park to the west of the Metro Quarter, an area which is expected to support additional 


retail facilities in the future as the Ashmore precinct is regenerated.  


 The northern portion of the suburb of Roseberry, incorporates a small provision of retail 


floorspace approximately 3,500 square metres in size. The offering is anchored by small 


IGA supermarket which is supported by a limited range of food catering, general retail 


and retail services tenant, as well as a range of non-retail tenants.  


 The Zetland precinct is dominated by the highly successful East Village shopping 


centre, which is integrated with surrounding residential units above. The centre contains 


a 3,800 square metres Coles supermarket, and around 50 mini-major and specialty retail 


shops totalling around 10,000 square metres. The centre contains more than 30,000 


square metres of total retail and commercial floorspace, including a large Audi 


showroom, a large ‘Virgin Active’ gym, medical facilities and commercial office space. 


There is also some street/strip retail at the base of other buildings in Zetland, although 


this is of small scale. 


 King Street, Newtown is one of Sydney’s largest strip retail precincts with more than 


300 retail tenants distributed between Carillon Avenue and Newtown Station totalling 


around 30,000 square metres. King Street is an iconic retail/entertainment destination 


containing an eclectic retail/commercial mix and serving multiple customer segments 


including residents, students, workers, visitors and broader metropolitan Sydney 


residents, however the precinct only contains small supermarkets. 


 Higher order retail facilities/centres are located at Broadway SC, Marrickville Metro and 


Sydney CBD (including Westfield Sydney). 
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Retail Dist. by road from


Centre GLA Major traders Metro Quarter


(sq.m) SSP (km)


Within trade area


Waterloo 4,000 -


• SSP Study Area 500 IGA X-Press (Waterloo Estate Precinct) and some on Metro site


• Botany Road 2,500 IGA 


• Other 1,000 McEvoy Street 


Redfern 20,000 0.6


• Woolworths Redfern 2,200 Woolworths


• Redfern Village 1,500 SPAR


• Other 16,300 Strip retail along Regent Street, Redfern Street, 


Abercrombie Street


Alexandria 12,500 0.7


• IGA 1,500 IGA


• Other 7,500 Strip retail along McEvoy Street, Fountain Street, Botany Road


• Fountain St (beyond TA) 3,500 Woolworths, Dan Murphy's


Beyond trade area


Redfern 1,000 Strip retail along Cleveland Street 1.1


Waterloo 9,500 1.2


• Aldi Waterloo 2,500 Aldi


• Danks St Plaza 4,000 Coles


• Other 3,000 Includes strip retail around Danks Street and Bourke Street


Green Square TC 2,000 Woolworths 1.2


Erskineville/St Peters 12,500 1.5


• Woolworths 950 Woolworths 


• Other 11,550 Strip retail along Erskineville Road and King Street


Chippendale 16,000 1.5


• Central Park Mall 12,000 Woolworths


• Other 4,000 Includes strips retail around Broadway, Kensington Streets


Surry Hills 26,500 1.8


• Surry Hills SC 5,000 Coles


• Crown Street 17,500 About Life


• Elizabeth Street 4,000 Strip retail along Elizabeth Street


Sydney Park 2,000 Strip retail along Mitchell Road 1.9


Rosbery 3,500 IGA 2.1


Zetland 11,500 2.2


• East Village SC 10,000 Coles


• Other 1,500 Includes strip retail around Joynton Park 


Broadway SC 40,000 Kmart, Target, Coles, Aldi 2.4


Newtown 30,000 IGA, Foodworks, Strip retail along King Street 2.6


Marrickville Metro 20,700 Kmart, Woolworths, Aldi 3.7


Source: Property Council of Australia; Corelogic Cordell Connect; MacroPlan Dimasi


Table 5.1


Metro Quarter - schedule of competing major retail facilities







 


 


 


 


Map 5.1: Metro Quarter 


Surrounding competition 
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5.2 Proposed retail competition 


The Zetland/Waterloo/Green Square area is undergoing massive transformation, which has 


seen several new retail facilities open over the past two to three years, including the likes of 


East Village, Woolworths at Fountain Street, and most recently, the first stage of the Green 


Square Town Centre. New retail facilities are expected to be developed over the next five to 


ten years to match the rapid population growth. Additional approved/planned retail facilities 


across the surrounding region include: 


 


 CEUTTP (which includes the subject precinct) is a major urban renewal project expected 


to support significant residential, commercial and retail development stretching from 


Central Station to West Eveleigh. The timing and scale of development within this 


corridor is generally uncertain, with some precincts having previously obtained 


preliminary concept approval for retail facilities – although many years ago.  


 Concept approval has previously been granted for a large supermarket and convenience 


retail facilities in the Redfern Station precinct north of the railway line (around Wilson 


Street). However, as this area develops, in the context of other retail developments and 


given the site’s constraints, it may be that this area supports small scale retail only.  


 The Mirvac CBA development in the ATP, which will see around 93,000 square metres 


of commercial office floorspace developed, is expected to be accompanied by some 


small-scale retail floorspace. It is understood that the CBA buildings could support 


around 3,000 square metres of retail floorspace including a small supermarket and a 


focus on F&B/food catering. A child care centre and gym are proposed in addition to the 


retail offer (taking the total retail/ancillary commercial offer to around 5,000 square 


metres). A Development Application has also been recently submitted to enable some 


retail/commercial uses to be developed within the Locomotive Sheds which incorporates 


approximately 4,000 square metres of retail floorspace, including a 2,000 square metres 


supermarket. These developments have been allowed for in the following impact 


assessment. 


 The Green Square Town Centre has approval for up to 15,623 square metres of retail 


GFA, which will be developed in stages over the medium term, and has been included in 


the impact assessment in this report. The first, stage which incorporates a Woolworths 


supermarket was recently completed, with an additional mixed development to the 


immediate north (Ovo by Mirvac) nearing completion, which will provide a total of 


approximately 3,100 square metres of retail floorspace. The town centre over the 


subsequent stages (to be developed over the next 3 years or by late 2021/early 2022) 


are expected to incorporate additional retail floorspace as well as a 2,500 square metres 


6-screen cinema complex, with the following projects are either already under 


construction or approved: 


 Uno Green Square (110-115 Portman Street) – 700 square metres of retail floorspace 
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 Site 9A – 200 square metres of retail floorspace 


 501-515 Botany Road (site 10A-10B and 11A-11B) – 800 square metres of retail 
floorspace 


 Infinity (303 Bourke Street) – 1,800 square metres of retail floorspace 


 77-97 Portman Street – 3,500 square metres of retail floorspace 


Other community facilities will be provided within the Green Square Town Centre over 


time. The $18 million community and cultural precinct is due to open in 2017 and will 


include a creative centre, a community shed, child care centre and a park. Additional 


community uses such as a leisure centre, library etc are expected to be provided over 


time. 


 Green Square Urban Renewal Area: there is already some existing ground level retail 


(generally food related) at the base of several of the residential towers in the surrounding 


area. There will be additional retail of this form provided at several future developments 


over the short, medium and long term. Most of these individual developments are not 


expected to provide a retail offer of significance. 


 Emerald City, at 296-298 Botany Road (i.e. immediately adjacent to the Green Square 


Town Centre on the Gazcorp site) is a proposed mixed-use development, A revised 


development application was recently approved in April 2018, that included 6,605 square 


metres of retail floorspace, including a 3,885 square metres supermarket (understood to 


be operated by Woolworths) and two levels of car-parking, as well as the demolition of 


the existing structures. It is assumed that demolition and development of this project will 


proceed over the short term. 


 To the north-east, the Surry Hills Shopping Village was acquired by new owners in 2015 


with a view to redeveloping the centre and augmenting the site with residential 


apartments. A planning proposal for a mixed-use development consisting of 


170 apartments and a net addition of 2,500 square metres of retail (and ancillary non-


retail) floorspace will, if approved, likely result in redevelopment over the next 5 years or 


so. The proposed retail component is planned to consist of a 4,200 square metres 


supermarket and 3,625 square metres of other specialty and mini-major floorspace over 


two levels. Furthermore, two development approvals are in place at 249 Devonshire 


Street and 276 Devonshire Street which provide a total of 1,400 square metres of retail 


floorspace which are expected to be completed by mid-2019. These developments are 


allowed for within the impact assessment. 


 The Ashmore precinct is a major mixed-use development in Erskineville, which has 


concept approval for 2,000+ dwellings. Development approvals have been granted for 


two separate applications, with the first an early works package incorporating site 


clearing, and preparation of construction which is well underway. The second approval 
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details the plans for the construction of the initial stages which is set to commence in 


early 2019 and be completed by early to mid-2021, incorporating 4,500 square metres of 


retail floorspace, which has been included in the impact assessment in this report. 


Further to the west, Marrickville Metro has approval for a significant expansion of up to 


16,000 square metres including a possible second discount department store (DDS). Stage 


1 of this expansion is planned to occur on a site across the road and is likely to include a 


new supermarket and convenience and food related retail. The first stage is expected to be 


completed over the next few years, and the larger expansion, if it proceeds, is expected to 


occur over the next five to ten years. 
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6.0 Retail market demand and sales potential 


This section of the report provides an assessment of the retail floorspace demand generated 


by main trade area residents and workers, including an assessment of the market gap for 


additional supermarket floorspace across the resident main trade area, and concludes with 


estimates of the potential sales that could be achieved by the proposed retail development. 


 


6.1 Proposed development composition 


Table 6.1 outlines the recommended mix for the Metro Quarter. Over 8,000 square metres of 


retail and ancillary non-retail floorspace is recommended across the Metro Quarter plus 


provision for new office/co-work space and community facilities. A total provision of 12,000 


square metres floorspace (retail, non-retail, other) is recommended for the station podium 


areas. This is based on the assumption that this site will contain a relatively low amount of 


customer car-parking. 


 


For the purpose of this assessment it is assumed that the retail floorspace within the Metro 


Quarter precinct includes 3,300 square metres of supermarket, food and beverage (F&B), 


convenience retail and retail specialties, as well as a 700 square metres basement, totalling 


4,000 square metres of total retail floorspace. 


 


The proposed development is assumed to be open by mid-2024 (FY2023/24), with the first 


year of trade estimated in FY2024/25. 
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Category GLA % of


(sq.m) Retail


Major tenants


Supermarket 1,250 31.3%


Mini-majors


• Food hall (dine-in, take-away, bar/restaurant) 800 20.0%


• General retail (Discount Chemist/Priceline, Discount Variety) 500 12.5%


• Basement (lower foot traffic e.g. Rivers apparel) 700 17.5%


Total mini-major 2,000 50.0%


Retail specialties


Fresh food (FLG) 100 2.5%


Convenience (leisure, general, retail service) 650 16.3%


Total retail spec. 750 18.8%


Total centre - retail 4,000 100.0%


Ancillary non-retail


Gym/sports (large format) 1,000


Fitness/health studio 600


Services (Bank, insurance, real estate, travel agent, PO) 1,200


Medical centre/allied health 1,200


Childcare 800


Total non-retail 4,800


Office/commercial/co-working space 2,000


Community services 1,200


Total centre 12,000


Source: UrbanGrowth NSW; MacroPlan Dimasi


Table 6.1


Metro Quarter - Recommended scale and composition, retail & ancillary non-retail GLA 
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6.2 Retail floorspace demand 


Table 6.2 translates the retail expenditure capacity of the resident main trade area and 


worker trade area populations (from Section 2 of this report) to retail floorspace demand over 


the period 2018 to 2036, by applying average sales productivity levels for each respective 


retail category. It is assessed that:  


 


 Average growth in the sales productivity levels is 0.5 - 1 percent per annum (i.e. 0.75 


percent), in real terms. This increase in the denominator results in an implied increase in 


per capita retail floorspace demand of around 0.25 percent per annum over the period to 


2036 – i.e. a marginal increase, which allows for the effects of technological change 


across the retail sector. 


 At 2018, the resident main trade area generates demand for 50,840 square metres of 


retail floorspace, including 14,850 square metres of food, liquor and grocery (FLG) 


floorspace and 9,340 square metres of food catering floorspace. By 2036, total retail 


floorspace demand is estimated to grow by 65 percent, to 156,700 square metres (i.e. 


around 1,850 square metres per annum). Not all of this demand would be, or should be 


retained within the Waterloo SSP. Much of this demand will be directed to higher order 


regional and sub-regional retail facilities across the surrounding region, including the 


Sydney CBD, Broadway SC, major larger format precincts/centres (e.g. Supa Centa 


Moore Park); and near people’s place of work. 


 The worker trade area population generates demand for around 12,780 square metres of 


retail floorspace at or near their place of work, including around 2,750 square metres of 


FLG floorspace and 5,000 square metres of food catering floorspace. Over the period to 


2036, worker trade area retail floorspace demand is estimated to grow by around 107 


percent, or around 13,610 square metres, to 26,390 square metres by 2036.  


 Based on 2016 employment data, approximately 5 percent of the worker trade area 


population also resides in the resident main trade area. Therefore, having regard for this 


trade area overlap, the total retail floorspace demand of the combined resident and 


worker trade area populations is estimated to increase from 63,000 square metres in 


2018 to 109,160 square metres by 2036, reflecting total growth of around 73 percent. 


The analysis presented in Table 6.2 shows significant growth in retail floorspace demand 


over the forecast period from both the resident and worker trade areas.  


 


The proposed 4,000 square metres of retail floorspace proposed at the Locomotive 


Workshop subject site accounts for around 4.7 percent of total floorspace demand at 2026 


and 3.7 percent of total floorspace demand at 2036. Furthermore, the proposed retail 


floorspace at the subject site accounts for around 8.7 percent of retail floorspace demand 


growth between 2018 and 2036, indicating that the additional facilities proposed at the 


subject site can easily be absorbed by the market.  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 61 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


 
 
  


Year ending FLG Food Apparel Household Leisure General Retail Total


June catering goods retail services retail


Avg. productivity rate* 9,500 6,500 6,000 4,000 6,000 6,000 7,000 6,700


2018 14,849 9,341 5,659 13,165 2,682 3,476 1,666 50,837


2021 16,306 10,352 6,085 14,265 2,891 3,745 1,819 55,462


2026 18,944 12,228 6,836 16,229 3,260 4,220 2,094 63,811


2031 22,399 14,713 7,822 18,808 3,743 4,843 2,457 74,784


2036 25,346 16,994 8,596 20,929 4,120 5,330 2,768 84,083


Average annual growth ('000 sq.m)


2018-2036 583 425 163 431 80 103 61 1,847


Total growth ('000 sq.m)


2018-2036 10,496 7,654 2,937 7,764 1,438 1,854 1,102 33,245


2018 2,747 4,992 556 1,220 982 1,420 864 12,781


2021 3,017 6,817 737 1,630 1,302 1,882 1,162 16,547


2026 3,694 9,304 958 2,144 1,691 2,444 1,548 21,782


2031 4,331 10,675 1,046 2,370 1,846 2,669 1,733 24,671


2036 4,679 11,624 1,084 2,487 1,913 2,766 1,841 26,393


Average annual growth ('000 sq.m)


2018-2036 107 368 29 70 52 75 54 756


Total growth ('000 sq.m)


2018-2036 1,932 6,632 528 1,266 931 1,347 977 13,613


Total 2018 17,459 14,083 6,187 14,324 3,615 4,824 2,487 62,979


Total 2036 29,790 28,037 9,625 23,292 5,938 7,958 4,517 109,157


Growth 2018-2036 12,331 13,954 3,438 8,967 2,323 3,133 2,030 46,177


*Average productivity rate for 2018 assumed to grow at 0.75% per annum


**Based on emloyment data, around 5% of workers in the worker trade area living in the residential trade area


Source: MarketInfo; MacroPlan Dimasi


Table 6.2


Metro Quarter main trade area - Estimated retail floorspace by retail category (sq.m), 2018-2036


RESIDENT MAIN TRADE AREA


WORKER TRADE AREA


COMBINED TRADE AREAS (allowing for overlap**)
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6.3 Supermarket demand and market gap 


The population within the main trade area is expected to grow from 20,870 people at 2018 to 


almost 34,000 by 2036. There is generally one full-line/large supermarket provided per 8,000 


– 9,000 persons across Australia, equivalent to around 340 square metres per 1,000 


persons. However it should be noted, that Sydney is severely (and chronically) under 


supplied in terms of supermarket floorspace per capita.  


 


If all of the supermarket floorspace in the main trade area is aggregated (including smaller 


supermarkets under 500 square metres), there is approximately 5,500 square metres of 


supermarket floorspace, which equates to around 266 square metres per 1,000 persons. 


This is around 22 percent below the Australian average rate of provision for supermarket 


floorspace (for all supermarkets in excess of 500 square metres).  


 


Table 6.3 considers the future growth in supermarket floorspace demand and the potential 


additional supply of supermarket floorspace within the resident main trade area to determine 


a ‘market gap’ for supermarket facilities. For the purposes of calculating the estimated gap, 


the following steps have been taken:  


 


 Estimate of the current and future population within the resident main trade area, 


disaggregated by trade area sector over the period 2018 – 2036. 


 Estimate of per capita expenditure on take-home food and groceries (F&G) using 


MarketInfo data. 


 Allowance for 72.5 percent (i.e. 70 – 75 percent) of F&G expenditure to be directed to 


supermarkets. This estimate is consistent with national benchmarks for comparable 


areas (i.e. suburban areas of major Australian cities), and allows for the remaining 27.5 


percent (i.e. 25 – 30 percent) to be allocated to smaller foodstores, food specialty stores 


and other general retail stores (e.g. service stations etc.).  


 Multiplied per capita F&G expenditure directed to supermarkets by the resident main 


trade area population to determine the total available F&G expenditure market directed 


to supermarkets by this population. 


 Allowance for 6 percent of supermarkets’ turnover to comprise general merchandise 


(i.e. non-food) retail items, which is typical across supermarkets nationally. 


 This analysis does not include expenditure on packaged liquor, which often forms part of 


supermarket GLA and reported sales at supermarkets in NSW, and thus presents a 


conservative scenario. 


 Application of a suitable retention rate of available supermarket expenditure across the 


main trade area. Estimates allow for an outflow of 50 percent of total supermarket 


expenditure, i.e. 50 percent of supermarket expenditure generated by main trade area 
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residents is estimated to be retained within the trade area. They also allow for inflow of 


demand from customers who live beyond the resident main trade area, accounting for 


workers, students and visitors, which are estimated at 30 percent. 


 The total main trade area supermarket expenditure pool is then translated into estimated 


supermarket floorspace demand by dividing by an average sales productivity rate. We 


have applied an average retail turnover density (RTD) rate for supermarkets in 2018 of 


$10,000 per square metres, which is consistent with the national average for all types of 


supermarket retailing including stores within shopping centres; stand-alone facilities; 


Woolworths and Coles stores; Aldi stores; and independent supermarkets (e.g. IGA, 


Foodworks etc.).  


 A sales productivity rate of $10,000 per square metres would reflect a successful and 


profitable average trading level. Estimates also allow for some real growth in this applied 


sales productivity rate of around 0.5 percent per annum from 2018 onwards. 


Based on the above methodology, Table 6.3 shows that there is demand for about 


7,770 square metres of supermarket floorspace across the main trade area in 2018, which is 


projected to increase by over 6,500 square metres by 2036, to reach 14,300 square metres. 


 


By subtracting supermarket floorspace supply from estimated demand, an existing market 


gap of 2,222 square metres of supermarket floorspace is identified across the main trade 


area at present, which would increase to 5,047 square metres by 2031, even with the 


addition of the proposed supermarkets within trade area.  
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The estimation of the market gap is also useful in enabling reasonable conclusions to be 


drawn as to the likely impact of any particular new development. If, within the area that the 


proposed development is most likely to serve, there is an identified market gap, then it 


logically follows that the impacts on existing facilities within that area will be able to be 


comfortably absorbed, and certainly it follows that there is sufficient demand available to 


sustain the existing facilities as well as the new proposal/s.  


 


This does not necessarily mean that there would be no impact however it does mean that 


there is market scope for both the existing facilities and the proposed new facilities to trade 


successfully. 


 


Tot. growth


Factor 2018 2021 2026 2031 2036 2018-36


Population and supermarket expenditure


Main trade area (MTA) population 20,870 22,730 26,080 30,530 33,980 13,110


F&G Spend per capita ($) $5,899 $6,139 $6,454 $6,784 $7,130


Total F&G exp. ($M) $141.1 $164.6 $198.8 $243.0 $283.9 $142.8


F&G expenditure to smkts at 72.5% ($M) $102.3 $119.3 $144.1 $176.2 $205.8


6% of smkt sales from GM ($M) $6.5 $7.6 $9.2 $11.2 $13.1


Total smkt exp. MTA residents ($M) $108.8 $126.9 $153.3 $187.5 $219.0 $110.2


MTA smkt retention rate 50% 50% 50% 50% 50%


Beyond trade area (% of total) 30% 30% 30% 30% 30%


Total available smkt exp. in MTA ($M) $77.7 $90.7 $109.5 $133.9 $156.4 $78.7


Supermarket floorspace demand and market gap


RTD @ $9,500 increasing at 0.5% p.a. $10,000 $10,151 $10,407 $10,670 $10,939


Supportable smkt floorspace (sq.m) 7,772 8,932 10,523 12,549 14,297 6,525


Supermarket supply (sq.m)** 5,550 8,000 9,250 9,250 9,250


Future supply


• ATP*** 2,450


• Waterloo Metro Quarter - subject site**** 1,250


Total supermarket gap (sq.m) 2,222 932 1,273 3,299 5,047


*Constant 2017/18 dollars & including GST


**Includes IGA x2 at Waterloo; Woolworths, IGA and indepdent at Redfern; and IGA at Alexandria


***Include 2,000 sq.m supermarket and 450 sq.m supermarekt at ATP by 2021


***Include 1,250 sq.m supermarket at Waterloo Metro Quarter by 2026


Source: MarketInfo; MacroPlan Dimasi


Table 6.3


 Metro Quarter main trade area - Est. supermarket floorspace market gap (2018 - 2036)*
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6.4 Estimated sales potential (and market shares) 


Table 6.4 summarises the estimated sales potential of the proposed retail development and 


market shares associated with these sales. As previously stated, it is assumed that the 


proposed development would have its first full year of trade in the financial year 2024/25. 


Sales estimates are in constant 2017/18 dollars and include GST.  


 


In estimating the sales potential for the proposed development, regard is had to the 


information set out in the previous sections of the report, and in particular the following: 


 


 The existing provision and estimated trading levels of retail facilities across the trade 


area, and surrounding region. 


 The available primary sector population, the main trade area population, and retail 


expenditure capacity of this population, in particular the available food & grocery 


expenditure. 


 The contribution from the worker market, as well as students, visitors and residents from 


broader metropolitan Sydney. 


 Typical sales productivity industry benchmarks, for each retail format/category, forming 


part of the recommended mix. 


As shown in Table 6.4, the proposed retail development would potentially achieve a sales 


volume of $31.1 million at 2024/25, taking into account existing and planned retail 


competition.  


 


 


Category GLA


(sq.m) ($'000) ($/sq.m)


Supermarket 1,250 12,500 10,000


Mini-majors & retail specialties** 2,750 18,563 6,750


Total centre - retail 4,000 31,063 7,766


Ancillary non-retail*** 4,800 n.a. n.a.


Office/commercial/co-work 2,000 n.a. n.a.


Community services/uses 1,200 n.a. n.a.


Total centre - retail 12,000 n.a. n.a.


*Constant 2017/18 dollars & including GST


**Assumes retail use/s in the 700 sq.m basement 


**Includes gym/fitness, services (banks, insurance, etc.), medical and allied health and childcare


Source: MacroPlan Dimasi


Table 6.4


Metro Quarter - Centre sales potential by retail category, 2020/21*


Metro Quarter


Est. sales
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Table 6.5 presents the estimated market shares which the proposed development would be 


required to achieve in order to deliver the sales potential estimated in Table 6.3. Overall, 


market share of available retail expenditure within the main trade area is estimated at 5.0 


percent.  


It is also expected that 30 percent of sales turnover is generated from beyond the defined 


main trade area, accounting for surrounding workers, students and commuters. This is 


considered appropriate for this type of location. 


 


 
 
  


Retail spend Centre sales Market share


Trade area ($M) ($M) (%)


Main TA 435.6 21.7 5.0%


Sales from beyond TA 9.3


Total centre sales 31.1


*Constant 2017/18 dollars & including GST


Source: MarketInfo; MacroPlan Dimasi


Table 6.5


Metro Quarter - Estimated market shares, 2024/25*
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7.0 Economic impacts and need implications 


This section of the report presents estimates of likely trading impacts on the surrounding 


retail network and discusses the implications of these impacts. It also examines the net 


community benefits associated with the project, including its employment generation and 


other economic and social benefits.  


 


7.1 Purpose of assessing trading impacts 


The purpose of an impact assessment is to provide guidance as to whether or not the 


community is likely to be advantaged or disadvantaged from any proposed development.  


 


In order to understand whether any particular centre may be impacted, the specific retail 


impacts that are expected across the surrounding competitive network are estimated.  


 


These estimates provide indications as to whether the scale of the proposed retail 


development is reasonable. In considering likely trading impacts on any individual centre or 


individual retailer, it must first be acknowledged that such estimation can only realistically 


expect to provide a broad indication of likely outcomes, since there are many factors which 


can change in response to any new retail development, and which will have a bearing on the 


consequent outcomes. The competitive response of each relevant centre or trader is one 


such factor, as are further redevelopments/improvements to an existing centre.  
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7.2 Impacts methodology 


The following factors are typically considered when assessing the potential impacts of a new 


supermarket based development on each existing facility or centre: 
 


 The distance of the (impacted) centre, or retail precinct, by road, from the proposed 


development. 


 The size of the centre or precinct, in terms of total retail floorspace. 


 The amount of supermarket floorspace, and brands of these supermarkets. 


 The role and function of the centre or precinct. 


 Relative accessibility and relative convenience compared with the proposed retail 


development. 


 The estimated performance of the centre/precinct (in current sales) and future 


performance (in the impact year), accounting for any future developments in the region 


that may also impact on the future sales of existing centres. 


 The share of available expenditure which the centre/precinct attracts from the identified 


main trade area of the proposed development. A centre may not be situated in the 


identified trade area of the proposed development but its main trade area may extend to 


include parts, or all, of the trade area. For example, the trade area for a large regional 


shopping centre typically includes several hundred thousand persons. Such a trade area 


is likely to include (partially or completely) trade areas for smaller convenience based 


centres, sub-regional centres, retail strips and stand-alone supermarkets. 


The following key principles are then relied on when assessing the dollar (and percentage) 


impacts that are likely to be absorbed by existing facilities/centres: 
 


 The greatest impacts are typically absorbed by the closest comparable centres. For 


example, a new Woolworths supermarket is generally likely to impact the closest nearby 


Woolworths supermarket to the greatest extent, followed by impacts on other 


comparable large supermarkets (e.g. Coles), and at the lower end of the spectrum, by 


smaller scale supermarkets/food stores, which serve much more limited roles. 


 Impacts on small scale, local supermarkets/food stores, tend to be relatively smaller in 


scale, as these stores normally attract a small market share of available main trade area 


expenditure and perform a different role and function in the hierarchy, often serving the 


local walkable catchments surrounding them, and/or serving more specialised/discerning 


needs (e.g. a small Foodworks foodstore). 
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Table 7.1 presents a summary of the key metrics for the surrounding centres of relevance to 


the proposed development. This table includes the following: 
 


 Column (1) shows the distance of each centre or store from the subject site. 


 Column (2) shows the amount of retail floorspace at the centre and column (3) shows the 


amount of supermarket floorspace at the centre. 


 Column (4) outlines the brand/s of key supermarket tenants at the centre. 


 Column (5) outlines the estimated sales for the year 2017. 


 Column (6) presents an estimate of the proportion of sales for each centre that is 


generated from the main trade area population. This provides the starting point for the 


allocation of sales redirected to the new development at the subject site. 


 Column (7) presents an estimate, for each centre, of the volume of sales generated from 


the defined main trade area. Column (7) is calculated by multiplying Column (6) by 


Column (5). This column represents the total amount estimated to be spent by residents 


of the main trade area at each identified centre. 


 Column (8) shows, for each centre, the proportion of sales drawn by the centre from the 


main trade area as a percentage of the total sales drawn from the main trade area by all 


identified centres in the analysis. Column (8) is calculated by dividing each entry in 


Column (7) by the sum total of Column (7). 
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Distance Total Smkt. Supermarket


from site GLA GLA Brand


Centre (km) (sq.m) (sq.m) (2018) (%) ($M) (%)


(1) (2) (3) (4) (5) (6) (7) (8)


Regional/sub-regional centres


Broadway SC 2.4 40,000 5,700 Coles, Aldi 631.0 5.0% 31.5 8.8%


Marrickville Metro 3.7 20,700 5,800 Woolworths, Aldi 231.0 7.5% 17.3 4.8%


Supermarket based centres and street/strip retail precincts


Waterloo Precinct - 4,000 1,200 IGA (x2) 28.8 70.0% 20.2 5.6%


Redfern Precinct 0.6 20,000 3,400 Woolworths, SPAR 120.0 55.0% 66.0 18.4%


Alexandria Precinct 0.7 12,500 3,300 Woolworths, IGA 78.6 50.0% 39.3 11.0%


Dank Street, Waterloo 1.2 9,500 4,400 Coles, Aldi 99.7 40.0% 39.9 11.1%


Green Square TC 1.2 2,000 2,000 Woolworths 20.0 30.0% 6.0 1.7%


Erskineville/St Peters 1.5 12,500 1,000 Woolworths 78.8 10.0% 7.9 2.2%


Chippendale Precinct 1.5 16,000 2,000 Woolworths 106.1 10.0% 10.6 3.0%


Surry Hills Precinct 1.8 26,500 3,200 Coles 184.4 30.0% 55.3 15.4%


Sydney Park 1.9 2,000 0 12.0 10.0% 1.2 0.3%


Roseberry Precinct 2.1 3,500 200 IGA 22.9 5.0% 1.1 0.3%


Zetland/East Village 2.2 11,500 4,100 Coles 142.8 30.0% 42.8 12.0%


Newtown Precinct 2.6 30,000 5,700 IGA, Foodwork 190.6 10.0% 19.1 5.3%


Total identified centres 210,700 42,000 1,946.5 358.2 100%


Share of sales directed to nearby centres from MTA residents 18.4%


*Constant 2017/18 dollars & including GST


Source: PCA, MacroPlan Dimasi


Share of 


available 


MTA 


retail exp. 


to 


identified 


centres


Est. 
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Table 7.1


Metro Quarter - Estimated sales distribution of specific centres in region, 2018*
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Table 7.2 builds upon the analysis in Table 7.1, setting out an assessment of the likely order 


of trading impact on each of the identified centres, showing: 


 


 The estimated floorspace (GLA) and sales volume for each centre as at 2017/18. 


 The estimated sales volume for each centre at 2024/25 assuming no development at the 


subject site, but accounting for cumulative impacts from other developments. 


 The estimated sales volume for each centre/precinct at 2024/25 after allowing for the 


proposed development at the subject site at 2024/25. 


 The consequent estimated trading impact, measured both as a sales volume and a 


percentage impact, on each centre/precinct. 
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Est. Impacts (2024/25)


GLA Est. sales Without With Dist. Of


(sq.m) 2018 dev.** dev. impacts $M %


Centre $M $M $M (%)


Regional/sub-regional centres


Broadway SC 40,000 631.0 624.1 621.9 7.0% -2.2 -0.3%


Marrickville Metro** 31,000 231.0 302.1 300.9 4.0% -1.2 -0.4%


Supermarket based centres and street/strip retail precincts


Waterloo Precinct 4,000 28.8 27.3 25.8 5.0% -1.6 5.7%


Redfern Precinct 20,000 120.0 116.3 113.2 10.0% -3.1 -2.7%


Alexandria Precinct 12,500 78.6 75.2 72.7 8.0% -2.5 -3.3%


Dank Street, Waterloo 9,500 99.7 94.9 92.4 8.0% -2.5 -2.6%


Green Sq TC/Emerald City** 22,200 20.0 139.3 136.9 7.5% -2.3 -1.7%


Erskineville/St Peters 12,500 78.8 72.9 72.3 2.0% -0.6 -0.9%


Chippendale Precinct 16,000 106.1 101.6 101.0 2.0% -0.6 -0.6%


Surry Hills Precinct** 29,300 184.4 247.2 244.9 7.5% -2.3 -0.9%


Sydney Park 2,000 12.0 11.6 11.6 0.0% 0.0 0.0%


Roseberry Precinct 3,500 22.9 21.1 21.1 0.0% 0.0 0.0%


Zetland/East Village 11,500 142.8 130.2 127.8 8.0% -2.5 -1.9%


Newtown Precinct 30,000 190.6 190.6 189.4 4.0% -1.2 -0.7%


Proposed centre


ATP 7,000 46.6 45.2 4.5% -1.4 -3.0%


Ashmore 4,500 28.4 27.6 2.5% -0.8 -2.7%


Sub-total 244,000 1,946.5 2,154.7 2,132.0 80.0% -24.9 -1.2%


Other centres 20.0% -6.2


Total est. sales potential new centre 100.0% 31.1


*Constant 2017/18 dollars & including GST


** Assumes future developments in the pipeline are approved, and allows for an allocation of impact on this future network


 (e.g. Green Sq TC/Emerald City, Surry Hills, Marrickville Metro, ATP and Ashmore)


Source: MacroPlan Dimasi


Est. Impacts


Table 7.2


Metro Quarter - Estimated impacts on specific centres, 2024/25*


Est. Sales (2024/25)
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In summary, this impact assessment shows the following: 


 


 The impact analysis has regard to proposed developments or expansions at Green 


Square Town Centre including Emerald City, Marrickville Metro, CBA Buildings and the 


old Locomotive Sheds at ATP, redevelopment of the Coles centre at Surry Hills and the 


Ashmore Precinct. That is, the analysis considers the cumulative impacts of other 


approved developments and developments under construction. 


 Given its proximity, the highest percentage impact is expected to be absorbed by the 


existing retail facilities in the immediate area at Waterloo, at around 5.7 percent, which 


represent $1.6 million. 


 The largest dollar impact on a specific centre/precinct is expected to be absorbed by the 


Redfern Precinct, at around $3.1 million (or 2.7 percent), given its proximity and offer 


(noting that the majority of this impact would be absorbed by the Woolworths 


supermarket). 


 The impacts on the next closest surrounding centres at Alexandria and Dank Street, 


Waterloo are estimated at around 2 – 3 percent (or $2.5 million each). 


 Impacts on Green Square Town Centre/Emerald City and Zetland/East Village are 


estimated at around 1 – 2 percent (or around $2 – 2.5 million each). 


 Other centres range from 0 – 1 percent, as many of these centres only draw very thin 


market shares from the available main trade area at present. Impacts across these 


centres are considered to be negligible. 


 Around 20 percent of the potential impacts are estimated to be absorbed by other non-


identified centres/precincts across broader Sydney. The other non-identified 


centres/precincts share of impacts is reflective of the contribution of the worker trade 


area and other customer segments (i.e. tourist, students and other metropolitan Sydney 


residents), which is expected to be significant at the subject site. 
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7.3 Consideration of trading impacts 


The key points to note regarding the estimated impacts across the surrounding network of 


centres, as presented in Table 7.2, include the following: 


 


 The retail sector is dynamic, and the development of new retail facilities is linked to 


evident undersupply and/or growth in population. New centres will seek to enter any 


retail hierarchy where there is a market gap and/or future population growth to support 


such development. 


 In regards to retail trading impacts, the following thresholds are generally considered by 


the industry: 


‒ Impacts between 10 percent and 15 percent are considered by the industry to be 


significant but acceptable; 


‒ Impacts between 5 percent and 10 percent are considered relatively moderate; and  


‒ Impacts less than 5 percent are generally considered minor/negligible. However, other 


factors such as the current trading performance; expansions of centres; potential loss of 


services to the community; expected growth in the region; and overall net community 


benefit should be considered. 


 In any case, the impacts presented above are temporary in nature, with impacts across 


all centres expected to dissipate within one to two years, given the projected population 


and retail market growth within the trade area. The strong population and retail 


expenditure growth of the main trade area is also likely to ameliorate trading impacts at 


centres over time, as impacted centres return to the current level of trading performance 


sooner. 


 It is stressed, however, as already noted previously in this report, that the impact 


assessment set out above should be regarded purely as a guide as to the likely order of 


trading impacts on the various existing centres. What is far more important in this 


instance is the fact that the main trade area is significantly under-provided with retail 


facilities, and therefore, any resultant trading impacts from the improvement in the 


provision of such facilities, particularly new, modern shopping facilities, is not in reality a 


negative economic consequence as such – rather, it is an addition to net community 


benefit, for all the reasons set out in this report. There is more than ample available 


demand for all existing facilities to continue to trade successfully and viably – all they 


need to do is reasonably meet the needs and aspirations of trade area residents. 


 There is a clearly demonstrated undersupply of supermarket floorspace within the main 


trade area which means that either the existing supermarkets are all trading strongly 


(above average) or there is significant leakage from the main trade area, or a 


combination of both. Based on the market gap analysis in this report, an additional 
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supermarket at the subject site could be accommodated within the main trade area, 


where the proposed development would help to retain supermarket expenditure that 


presently escapes from the main trade area, reducing unnecessary trips throughout the 


local area. 


 The project’s prominent location co-located with Waterloo Station is likely to capture 


trade from beyond the trade area (i.e. commuters/passing motorists, workers, etc. who 


would be inclined to use the retail facilities because they are convenient, and who may 


not otherwise have directed expenditure to retail facilities within the region). These 


potential customers may substitute shopping trips with other centres/retail offers across a 


broad area. 


 These estimated impacts across the identified centres are considered to be within an 


acceptable range of around 3 – 6 percent on other centres in the main trade area (i.e. 


Waterloo, Redfern and Alexandria precincts); around 2 percent on Dank Street, Waterloo 


and Green Square Town Centre/Emerald City; and less than 1 percent on other centres. 


This reflects the relatively small provision of retail floorspace proposed at Metro Quarter. 


When considered in the context of the size, performance and role and function of 


surrounding centres, these impacts would be highly unlikely to result in a material 


reduction of retail service provision in nearby centres.  


 The proposed development is likely to result in minor impacts on surrounding centres 


only, and this will not affect the future viability of these centres, including future proposed 


centres. Analysis shows that the proposed development concept is of an appropriate 


scale and composition in the context of the existing and planned centres hierarchy, and 


would in fact enhance the retail hierarchy that services the area.  


 


In summary, the proposed development will: 


 


 help to meet a clearly identified market gap for supermarket facilities across the main 


trade area;  


 augment the existing centres hierarchy without resulting in any reduction in the level of 


service provision across the surrounding region;  


 not prevent/affect any new/planned centres from establishing across the region; and will  


 help service the employment base at the Metro Quarter. 
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7.4 Need assessment 


Economic Need 


Overall, it is generally recognised and accepted that redevelopment of the Metro Quarter 


provides an opportunity for a range of local retail and ancillary non-retail uses to be provided 


in order to service the existing and future local community needs. The following outlines the 


economic need for the proposed development at the subject site: 


 


 There are almost 21,000 persons in the main trade area at 2018, which is expected to 


reach almost 34,000 persons by 2036. Population growth within the main trade area, 


particularly within the primary sector, will drive additional demand for retail facilities to 


cater to this growing population. 


 There is demand for about 7,800 square metres of supermarket floorspace across the 


main trade area in 2018, which is projected to increase by 6,500 square metres by 2036, 


to reach 14,300 square metres. Having regard to the existing supply there is a current 


market gap of around 2,200 square metres.  


 By 2036, total retail floorspace demand generated by the resident trade area is 


estimated to grow by 65 percent, to 84,100 square metres, while within the worker trade 


area, retail floorspace demand is estimated to grow by around 107 percent to 26,400 


square metres by 2036.  


 The proposed 4,000 square metres of retail floorspace proposed at the Metro Quarter 


SSP would account for just 3.7 percent of total floorspace demand at 2036 and accounts 


for around 8.7 percent of retail floorspace demand growth between 2017 and 2036.  


 Therefore this proposal addresses a current (and growing) market gap for supermarket 


and traditional retail facilities within the main trade area. 


 Further, the scale of the indicative proposed development is reasonable, where the 


proposed retail and non-retail facilities at the subject site are also of a scale and function 


that will cater for the day-to-day shopping and local service needs of local residents, 


workers and commuters, as well as students, tourists and wider Sydney residents. 


 The small market share required to support the proposed retail floorspace from within the 


main trade area, which is estimated at around 5 percent, means that around 95 percent 


of all expenditure generated by residents in the main trade area would be directed to 


other retail facilities, including centres located outside the trade area. 


 In addition to retail floorspace, non-retail tenants, which are destinational in nature and 


can potentially attract trade from beyond the main trade area, are generally provided at 


supermarket based centres. Centres tend to also support an additional 1,000 square 


metres of other uses, however some centres support much more non-retail floorspace 
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than this, which could include travel agents, post offices, masseuses, professional suites, 


insurance services, banks, car services (e.g. car wash, tyre & auto) and the like. 


 


At the Metro Quarter it is expected that around 4,000 square metres of ancillary/non-retail 


floorspace will be provided (including medical services, a gymnasium, banks and insurance 


services and health centres). A further 4,000 square metres of floorspace is expected to be 


allocated to community uses, including child care (2,000 square metres) and office/co-work 


space (2,000 square metres). The need for such services is discussed in the following: 


 


 Medical and allied health services – with a growing proportion of individual expenditure 


going to healthcare costs, medical facilities are increasingly important uses in centres 


around Australia. They play an important role in generating a steady flow of people to a 


region seven days a week, with obvious benefits for retailers and commercial 


establishments in an adjacent centre. Health facilities attract all population segments, 


though the most important customer groups are likely to be elderly residents and young 


families.  


There is typically one general practitioner (GP) provided per 1,000 persons across 


Australia, although this ratio varies depending on location, with provision rates in regional 


areas and growth areas typically lower (i.e. one GP for every 1,000 – 1,500 residents), 


and higher in metropolitan locations (i.e. one GP per 750 – 1,000 persons). In this 


context, the population across the main trade area, currently generates demand for 


around 22 GPs, and this is expected to increase to 34 by 2036, an increase of around 


12 GPs. 


Allied health uses, including dentists, physiotherapists, pathologists, orthodontists and 


the like, tend to be underpinned by a solid medical centre offer, bolstering the location 


proposition for such tenants. This provides further potential for a large medical centre to 


anchor a mix of ancillary medical/allied health services at the subject site. 


 Child care – locating this type of facility close to employment/activity centres capitalises 


on the generally ‘time poor’ nature of parents of young children, many of whom are likely 


to value the convenience of a childcare centre adjacent to Waterloo Station, their 


workplace or retail facilities. 


 Gymnasium/fitness facilities – with an existing local resident and worker base, this would 


be a suitable location to accommodate gymnasium and fitness uses. The collocation with 


Waterloo Station will allow significant patronage during the day as well as 


weekends/evenings. 


 Offices/commercial/co-work – such floorspace would generally suit small 


personal/entrepreneurial businesses, such as accountants, lawyers, architects, as well 


as start-ups, and will increase the on-site daytime population base able to be served by 


the other retail and non-retail facilities. In particular, this population would represent an 
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added customer segment providing further sales support to the catered food component 


at the subject site.  


 Community uses – an appropriate use given the diverse local community which consists 


of young working professionals, Aboriginal peoples, persons in social housing, students 


and other workers. 


The subject site is ideally located to accommodate proposed retail and non-retail facilities. 


Specifically, the location of the subject site on a prominent future metro station supports both 


a local residential and worker catchment as well as a passing traffic/commuters. These 


catchment conditions have been assessed throughout this report and have been determined 


as suitable in terms of size and demand capacity/potential to support the proposed use 


onsite.  


 


Community need 


The proposed development at the subject site would generate a range of community need 


drivers, in particular the following: 
 


 Increased choice and amenity for the population of the main trade area as well as likely 


increased competition for the benefit of consumers.  


 More convenient access to new food and grocery shopping facilities, and other 


supporting retail and non-retail services, to serve both the current residents and workers 


of the main trade area and future residents and workers, as well as other customer 


segments. 


 Reduced travels distances, leading to savings on time and fuel for main trade area 


residents, due to a much better provision of food and grocery shopping facilities at the 


local level. A reduction in travel times and distances generates related benefits, including 


reduced vehicle wear and tear, fuel costs, pollution, traffic congestion, risks of car 


accidents, and more time can be spent either working, socialising or undertaking other 


activities. 


 Providing additional retail and non-retail facilitates to service a growing residential growth 


area, without reducing the level of service provision anywhere else, nor preventing any 


future development from establishing across the region. 


 Changes in consumer shopping patterns/habits such as the increased frequency of 


supermarket trips, where the proposed supermarket at the subject site will add to the 


convenience of residents, workers and commuters within the main trade area. 


 Opportunities for small businesses to open premises within the neighbourhood centre. 


 Providing jobs near people’s homes and consequent economic multiplier impacts, which 


will boost the local economy. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 79 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


Based on the analysis and implications presented throughout this report, MacroPlan 


consider there is sufficient demand, as well as economic and community need to support the 


proposed development of retail and non-retail facilities at the Metro Quarter.  


 


7.5 Employment impacts 


The proposed retail and non-retail development at the Metro Quarter will result in additional 


on-going employment on site, as well as further jobs throughout the supply chain, including 


those in industries servicing the retail tenants at the site, such as transport workers, 


wholesalers and the like. 


 


Furthermore, the construction phase of the project will support temporary construction 


related employment, and additional temporary jobs through the broader economic supply 


chain (i.e. multiplier impacts). 


 


In estimating the various employment benefits, relevant data and information from various 


sources is relied upon (e.g. supermarket operators, the ABS, State and local government 


agencies, as well as 30 years of experience in preparing assessments of this nature). 


 


Table 7.3 illustrates the estimated net increase in direct on-site retail and non-retail 


employment that could potentially be created if the proposed development at the subject site 


were to proceed. As shown, it is estimated that an additional 454 jobs could be created on 


site once the development is fully operational. Making an allowance of around 10 percent for 


employment being redirected from other centres, the proposed development could result in a 


net addition of 408 jobs. This could support a further 163 jobs across the broader supply 


chain. 


 


In addition, Table 7.4 shows that the construction phase of the project is estimated to sustain 


about 556 jobs, including around 214 jobs created directly and a further 342 resulting from 


multiplier induced effects. 
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Estimated


Scenario employment GLA Employment


per '000 sq.m (sq.m) (persons)


Supermarket 30.0 1,250 38


Mini-majors and specialties 35.0 2,750 96


Ancillary non-retail/office/community 40.0 8,000 320


Total centre 37.8 12,000 454


Net employment increase* 408


* Net increase includes an allowance for reduced employment levels at impacted centres, estimated at 10% of the total


increase


Source: MacroPlan Dimasi


Table 7.3


Metro Quarter - Estimated employment impacts


Original stimulus Direct Direct Supplier Total


employment employment employment


 (long-term) (const'n period) multiplier effects


On-site employment
1


408 163 572


Construction of project 214 342 556 Job years
2


* Employment totals include both full-time and part-time work


1. Indicates the estimated number of net additional ongoing jobs as a result of the proposed development


2. Indicates the estimated number of jobs over the life of the construction project, for the equivalent of one year


Source: UrbanGrowth NSW; MacroPlan Dimasi


Table 7.4


Metro Quarter - estimated future additional centre employment levels*
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7.6 Economic benefit assessment 


Economic A redeveloped Metro Quarter 


In its redeveloped form, the Metro Quarter will comprise a mix of service industries and 


residential living.  


 


In isolation, the retail and non-retail services supported at the Metro Quarter will employ 


about 400 people, generating an IVA of close to $41m.  


 


The value of residential living will reflect the value which residents attach to this location. 


Whereas the average value-added per dwelling in NSW is $18,000 (2016/17), reflecting the 


higher rents in inner Sydney, the average value-add for inner Sydney apartments is nearer 


to $30,000. However, given the frequency and speed of metro services, locations in 


proximity to metro stations are expected to attract a premium, and a higher premium than 


applies to normal rail stations.  


 


Transport benefits from the Sydney Metro: 


The Waterloo Station is part of the Sydney Metro City & Southwest project, which has been 


separately assessed and approved on the basis of the many economic benefits attributable 


to the transport aspects of the project. These are substantial in their breadth and include 


improved transport efficiencies (e.g. reduced road congestion, commuter time savings), 


improved labour efficiencies (e.g. increased worker shed capacity, travel time reductions), 


environmental improvements (e.g. increased walking, reduced car pollution) and social 


benefits (e.g. reduced road traffic accidents). This assessment of retail and non-retail 


floorspace needs and the economic impacts of the Metro Quarter does not aim to specifically 


assess all of these wider transport-related benefits as they are considered to be principally 


attributable to the broader Sydney Metro City & Southwest project. 


 


7.7 Other benefits 


In addition to the benefits mentioned above, there are several other benefits that have not 


been quantified in this report. These wider economic benefits specifically attributable to the 


Metro Quarter are discussed in the following subsections. 


 


Economic KPIs 


In understanding the economic importance of the development, it is relevant to highlight the 


strong correlation of economic infrastructure with output growth, productivity, expenditure/ 


income, employment and private sector investment. Specific derived benefits include: 
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 Increased expenditure: e.g. worker / visitor/ private expenditure, generated by the 


construction and ongoing operation of the precinct 


 Investment stimulus: e.g. enhanced private investment, increased land values, 


encouragement of landlords to redevelop neglected or underutilised property for higher 


and better use. 


 Employment generation: i.e. identified employment impacts through construction and 


operational phases of the project; plus the induced employment that is attracted to the 


area through its improved amenity, helping to both attract and retain new workers. 


 Transport-related benefits: i.e. generated through a centralised population, reduced 


vehicle movements and enhanced commuter and community safety generated through 


‘activating’ the station precinct, evening trading etc. 


 


Social KPIs 


Social considerations regarding the implementation of the development have been based on 


local issues such as impacts on actual and perceived levels of safety, and other social equity 


issues such as accessibility. Amenity is also addressed in this analysis, reflecting current 


planning objectives and community aspirations for the site and Waterloo in general. Specific 


social benefits of the project are attributed to: 


 


 Health, Wellbeing and Safety: e.g. a reduction in the level/ perceptions of crime, 


pedestrian and vehicle accidents as well as the health and wellbeing benefits promoted 


by the development. 


 Accessibility and connectivity: e.g. enhanced pathways, connectivity, linkages between 


local precincts. 


 Social cohesion: the benefits the development provides to enhancing connections and 


fostering a sense of belonging between members of the community. 


 Safety: Activating the station precinct during the day and night will help to provide both 


active and passive surveillance and reduce the incidence of crime. 


 Service accessibility: including locally required services (e.g. supermarket, banking and 


medical services) - supporting existing and new residents. 
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Environment KPIs 


The positive environmental impacts associated with a greater use of rail are more 


attributable to the broader Sydney Metro City & Southwest project, rather than explicitly 


linked to the Metro Quarter, e.g. the project’s capacity to reduce energy consumption and a 


lesser reliance on fossil fuels. Importantly, however, at a local level, the project will 


encourage walkability and use of public transport options, helping to reduce traffic 


congestion and improve air quality.    


 


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 84 of 84 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS 


Appendix AA – Economic Impact Assessment Report 


 


 


8.0 Economic impact conclusions 


The Metro Quarter OSD project has been found to have a negligible impact on the trading 


viability of other nearby centres. 


 


In particular, the project will help to meet a clearly identified market gap for supermarket 


facilities across the main trade area and will augment the existing centres hierarchy, without 


any reduction in the level of service provision across the catchment. 


 


Further, the project will not prevent/affect any new/planned centres from establishing across 


the region and will help service the employment base at Metro Quarter.  


 


The project is expected to generate around 400 additional operational jobs and is estimated 


to sustain over 550 construction jobs, including around 214 jobs created directly and a 


further 342 resulting from multiplier induced effects. 


 


The project will also generate a number of non-quantifiable social and environmental 


benefits including improved accessibility and connectivity, enhanced precinct safety and 


improved air quality resulting from a greater use of public transport.   
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (the Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses. The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the accessibility considerations and specifically 


respond to the Secretary’s Environmental Assessment Requirements (SEARs) issued for the 


concept SSD Application on 29th June 2018 which states that the Environmental Impact 


Statement (EIS) –must include an Access / DDA Impact Statement. 


 


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 4 of 26 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix BB – Accessibility Assessment Report 


 


 


1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 


Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 


so it can grow with the city’s population and meet the future needs of customers. In early 


2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 


Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 


identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of seven (7) new metro stations, including at Waterloo. 


Once completed, Sydney Metro will have the ultimate capacity for a train every two minutes 


through the CBD in each direction - a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures. 
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The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of Stage 2 of the City & Southwest alignment (Sydenham to Bankstown) 


proposes the conversion of the existing heavy rail line from west of Sydenham Station to 


Bankstown to metro standards. This part of the project, referred to as the Sydenham to 


Bankstown upgrade, is the subject of a separate CSSI Application (Application No. SSI 


17_8256) for which an EIS was exhibited between September and November 2017. A 


Response to Submissions and Preferred Infrastructure Report was submitted to DPE in June 


2018 for further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 


1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 
parts of Waterloo are of State planning significance which should be investigated for urban 
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renewal through the SSP process.  SSP study requirements for such investigations were 
issued by the Minister on 19 May 2017. 
 
Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 
Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 
Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 
that will enable future development applications for renewal of the Precinct.  
 
The Precinct includes two separate but contiguous and inter-related parts: 
 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 
Study for the Estate to provide a planning framework for the construction of OSD within the 
Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 
proposed development to be delivered concurrently with the metro station, as an integrated 
station development.   
 
As this concept SSD Application relies upon the planning framework proposed in the Metro 
Quarter SSP Study, it is anticipated that the SSP Study and the Environmental Impact 
Statement (EIS) for the SSD Application will be exhibited concurrently.  
 


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  


 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 
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The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2.  


Figure 2: Delineation between the Metro station and OSD 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 
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remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would 


be delivered as part of the CSSI Approval to support pedestrian movements between 


transport modes (including to new and relocated bus stops, bike parking on Cope Street, 


and taxi and kiss-and-ride bays on Cope Street), while other public domain works 


within the Metro Quarter are proposed as part of the OSD. Final details of public domain 


works for the OSD will be provided with the detailed SSD Application(s) following 


finalisation of the SDPP and IAP for the CSSI Approval. 


1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


The site has an approximate area of 1.287 hectares (refer to Figure 3). 
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 Figure 3: Waterloo Station location plan  


 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometres north of Green Square 


and less than 1 kilometres south of Redfern Station. 


 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers).  
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Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink)
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Figure 5 Nominate State Significant Precinct - Waterloo
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights and
ground and upper level setbacks


 a maximum gross floor area (GFA) of 68,750 square metres, comprising:


 Approximately 56,200 square metres GFA of residential accommodation, with potential to
deliver approximately 700 dwellings, comprising a mix of housing including 5-10 percent
affordable housing and 70 social housing dwellings
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 approximately 3,905 square metres GFA of retail premises and entertainment facilities


 approximately 8,645 square metres GFA for business and commercial premises and
community, health service and recreational facilities (indoor), including at least 2,000
square metres of floor space for community uses


 a three storey podium and a free standing building located within a public plaza,
accommodating non-residential land uses


 residential uses above podium level in various building forms including three taller buildings
of 23, 25 and 29 storeys Relative Level (RL) 96.9, 104.2 and 116.9 metres AHD
respectively)


 use of OSD space provisioning within the footprint of the CSSI Approval


 public domain works, including open spaces, through-site links, footpaths, provision for
cycle facilities and enhanced pedestrian crossings and roads


 car parking for up to 427 vehicles


 cycle parking to support residential and non-residential land uses and visitors to the Metro
Quarter.  Approval is also being sought for space within the future basement for a bike hub
which would also support future bike parking for Waterloo Station loading, vehicular and
pedestrian access arrangements


 strategies for utilities and services provision


 strategies for managing stormwater and drainage


 a strategy for the achievement of ecologically sustainable development


 a public art strategy


 provision for future signage zones


 a design excellence framework


 the future subdivision of parts of the OSD footprint (if required).


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


Key parameters of the Concept proposal based on the current level of design development 


are indicated at Figure 5 and Figure 6. 
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Figure 6 Proposed massing, viewed from the west 
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Figure 7 Proposed massing, viewed from the east 


The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the metro works (earmarked to open 2024) would ensure 


buildings within the Metro Quarter are occupied to support maximum patronage of the 


proposed metro station. 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical


 OSD structure fit-out, including mechanical and electrical.


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the


transfer slab first and then building in both directions. Both the station and OSD


would be completed in 2024.


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD


construction may still be incomplete or soon ready to commence after station


construction is completed. This means that some or all OSD construction is likely to


still be underway upon opening of the station in 2024.


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD


is built at a later stage, with timing yet to be determined. This creates two distinct


construction periods for the station and OSD.


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application


 Cumulative impacts of the construction of the OSD at the same time as the station


works (subject of the CSSI Approval).


Given the integration of the delivery of the Sydney Metro City & Southwest metro station with 


an OSD development, Sydney Metro proposes the framework detailed in Figure7 to manage 


the design and environmental impacts, in relation to the Accessibility Assessment Report 


consistent with the framework adopted for the CSSI Approval. 
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Figure 8 Project approach to environmental mitigation and management 


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.
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2.0 Scope of assessment 


This review addresses the access provisions and considerations for the proposed 
development, Metro Quarter- Urban Design & Public Domain Study. It outlines the 
requirements for access by people with a disability or who are elderly.  


As residents, staff and visitors, and is reviewed for capability to comply with the Building 
Code of Australia 2016 (BCA); Australian Standards on Access and Mobility and the 
Disability (Access to Premises – Buildings) Standards 2010.  


The purpose of the report is to address the SEARs and to establish the vision, planning and 
development framework for which the future detailed development application will be 
assessed. 


The key issue in the provision of appropriate access for all persons to the new development 
is the provision of a continuous accessible path of travel: 


 from points of arrival to and linking to the principal building entrance located throughout
the allotment;


 from accessible / adaptable resident and visitor parking to the principal building
entrances


 continuous accessible paths of travel and circulation spaces for internal paths of travel
to unit entries on accessible levels of the development


 to and within adaptable apartments


 Amenity – demonstrate consistency with the requirements of State Environmental
Planning Policy No 65 – Design Quality of Residential Apartment Development (SEPP
65) and the Apartment Design Guide (ADG)


We have reviewed the concept SSD Application, to assess the potential for compliance with 
the relevant codes, standards and legislation for accessibility. The preliminary designs have 
been assessed so that in ongoing design, equitable and dignified access for people with 
disabilities can be provided. In carrying out an accessibility assessment, the main objective 
is to ensure access is provided through the provision of accessible facilities and continuous 
paths of travel to and within all appropriate areas of the development. 


The assessment of the design is an assessment of the indicative design only (for example, 
one design scenario for the site) in order to demonstrate that relevant standards can be met 
regarding environmental impacts, quality of design, functional and operation requirements 
for a residential development of the scale anticipated by the concept. 


In accordance with the principles of the Disability Discrimination Act 1992 (DDA) we 
recommend adopting best practice in the design of the proposed new work. 
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2.1 Proposed Building Types 


The Metro Quarter will contain a mix of uses including residential, commercial retail, 
community facilities and services and cultural opportunities sufficient for daily life to be 
provided for within the wider neighborhood and to support the activation of the precinct.  


The subject development contains a multitude of buildings with mixed uses, and whilst 
predominately residential on the upper levels, the ground floor and podium levels will range 
in use from professional suites, to retail spaces and areas for public assembly. From a BCA 
classification perspective, we believe the subject development will consist of the following 
building types – 


 Class 2 – Residential apartments


 Class 5 – Professional Suites


 Class 6 – retail spaces


 Class 7a – carpark


 Class 9b – assembly buildings.


With respect to the building classification, other than the Class 2 residential apartments, 
access will be required to be provided both to and within these building both from the 
allotment boundaries via the internal linkages. 


With respect to the Class 2 buildings, access will be required to and within all common areas 
and not less than 20 percent of the apartments will need to meet the requirements contained 
within the Livable Housing Australia Guidelines for Silver status. This is to ensure 
compliance with SEPP 65 requirements and the ADG. 


The City of Sydney Development Control Plan (DCP) requirements for adaptable housing 
may be considered as a guide in the ongoing design. 


3.0 Context for Planning & Design 


3.1 Legislation & Standards – Overview 


The following legislation, standards, guidelines and other documents are of relevance to the 
concept proposal: 


 Commonwealth Disability Discrimination Act (1992)


 Disability (Access to Premises - Buildings) Standards 2010


 Australian Human Rights Commission Advisory Notes on Access to Premises 2013


 Building Code of Australia (2016) Parts D3, E3.6 and F2.4.


 Australian Standard AS1428.1 (2009) Design for access and mobility Part 1 (including







© Sydney Metro 2018 Page 21 of 26 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS - 


Appendix BB – Accessibility Assessment Report 


Amendment No. 1): General requirements for access-New building work 


 AS2890.6 (2009) Car Parking Spaces and Access for People with Disabilities


 AS1735.12 (1999) Lifts, escalators and moving walks Part 12: Facilities for persons
with disabilities AS1428.4 (1992) Design for access and mobility. Part 4: Tactile ground
surface indicators for the orientation of people with vision impairment


 AS1428.4 (2009) (Incorporating Amendment No 1): Design for access and mobility
Part 4.1: Means to assist the orientation of people with vision impairment -tactile
ground surface indicators


 City of Sydney Access DCP (2004) (Referenced as a Guide only)


 AS4299 1995 Adaptable Housing


 State Environmental Planning Policy No 65—Design Quality of Residential Apartment


 Development under the Environmental Planning and Assessment Act 1979; July 2015


 Livable Housing Design Guidelines


3.2 Disability Discrimination Act 


The objectives of Section 23 of the DDA focus on the provision of equitable, independent 
and dignified access to services and facilities for people with mobility, sensory and cognitive 
disabilities. 


The DDA covers existing premises, including heritage buildings, those under construction 
and future premises. It extends beyond the building itself to include outdoor spaces and 
within, to address furniture, fittings and practices. 


3.3 Disability (Access to Premises – Buildings) Standards 


Disability (Access to Premises - Buildings) Standards (Premises Standards) 2010 which 
commenced on 01 May 2011, has been incorporated into the BCA to ensure that access 
provisions for people with disabilities more fully meet the intent of the DDA. Meeting the 
Premises Standards ensures fulfilment of obligations under the Disability Discrimination Act 
in relation to physical access within the buildings. Schedule 1 of the Premises Standards 
contains the Access Code for Buildings and is equivalent to the BCA provisions for access. 


3.4 Building Code of Australia 


The BCA applies to new buildings. In this report the level of accessibility throughout the new 
development is generally measured against the Deemed–to–Satisfy Provisions of the BCA, 
in particular Parts D3, E3.6 and F2.4. Compliance with AS1428.1 Design for Access and 
Mobility Part 1: General requirements for access – New building work (2009) is required to 
satisfy the BCA with respect to physical access provisions to and within buildings. 
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The BCA includes the following parts relevant to accessibility requirements to meet the 
deemed to satisfy provisions to satisfy the performance requirements DP1, DP4, DP6, DP8 
and DP9: 


 Table D3.1 which outlines the Class of building required to be accessible that must
comply with AS1428.1(2009)


 D3.2 access to buildings which outlines requirements for accessways, doors and
entrances


 D3.3 the parts of buildings required to be accessible and meet the requirements of


 AS1428.1 (2009)


 D3.4 exemptions


 D3.5 accessible car parking requirements


 D3.6 signage requirements for identification of accessible facilities, services and
features


 D3.7 hearing augmentation requirements


 D3.8 tactile ground surface indicators


 D3.9 wheelchair spaces in Class 9b Buildings


 D3.11 ramps


 D3.12 glazing on an accessway


 Specification D3.6: Braille and tactile signs


 E3.6: requirements for passenger lifts in accessible buildings.


 F2.4: requirements for unisex accessible sanitary facilities, accessible showers and
cubicles for people with ambulant disabilities designed to meet the requirements of


 AS1428.1 (2009).


3.5 AS1428 – Standards for Access & Mobility 


The Australian Standards design for access and mobility are a suite of standards relating to 
the inclusion of features in the built environment that improve access and mobility for people 
with a disability. 


AS1428.1 (2009) sets out minimum requirements for design of buildings and facilities, while 
AS1428.2 includes enhanced and additional requirements that are not covered in AS1428.1, 
such as street furniture and reach ranges. 


AS1428.4.1 (2009) Design for access and mobility Part 4.1: Means to assist the orientation 
of people with vision impairment primarily details the requirements for the application of 
tactile ground surface indicators (TGSI). 
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3.6 Adaptable Housing  


Adaptable dwellings incorporate design and construction elements that can be readily 
modified to cater for an occupant with access and mobility restrictions, such as a person with 
a disability or an older person. 
 
Adaptable housing enables accessibility to be easily accommodated not only for people who 
use a wheelchair, but for people with reduced mobility as a result of age or temporary illness. 
Adaptable housing also provides more space for residents to be assisted by carers. AS4299 
Adaptable Housing provides design requirements for adaptable dwellings. 
 
While not applicable to this SSD, the City of Sydney Access DCP 2004 is referenced here as 
a guide for consideration in ongoing design. To meet Part 5.3 of the City of Sydney DCP, 15 
percent of all dwellings must be designed in accordance with the Australian Adaptable 
Housing Standard (AS4299-1995), to be capable of adaptation for people with a disability or 
elderly residents. 
 
Where a residential development provides adaptable housing units in accordance with the 
DCP, one accessible car parking space shall be provided for every adaptable unit. This is in 
addition to any accessible parking required by Section 4.2.9 of the DCP. In order to reduce 
car dependency in the Central Sydney CBD, the City of Sydney, in some exceptional 
circumstances, will grant an exemption for the provision of car parking. 
 


3.7 SEPP 65 & Livable Housing 


SEPP 65 - Design Quality of Residential Apartment Development states that: (2) 
Development consent must not be granted if, in the opinion of the consent authority, the 
development or modification does not demonstrate that adequate regard has been given to: 
 
 the design quality principles, and 


 
 the objectives specified in the Apartment Design Guide for the relevant design criteria. 


Objective 4Q-1 of the Apartment Design Guide states that: Universal design features are 
included in apartment design to promote flexible housing for all community members. 
Design guidance: Developments achieve a benchmark of 20 percent of the total apartments 
incorporating the Livable Housing Guideline's silver level universal design features for 
dwelling access, dwelling entrance, internal doors and corridors, toilet, shower and 
reinforcement of bathroom and toilet walls. 
 
This provision will be required to be addressed in any future detailed SSD Application. 
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4.0 Design Review 


4.1 Documentation 


The approved new metro station will deliver high pedestrian flows throughout the site and 
across the greater precinct. The station boxes and interchange requirements sit under the 
existing CSSI Approval. Following the key pedestrian ingress and egress patterns along 
Raglan Street and Cope Street, of critical importance in achieving an integrated design 
solution for the Metro Quarter is the circulation between the key intermodal connections on 
the site.  
 
As a gateway to Waterloo and the surrounding neighborhoods of Redfern, Alexandria and 
Eveleigh, the Metro Quarter is the first stage in delivering a new urban village for Waterloo. 
The new metro station will deliver high pedestrian flows throughout the site and across the 
greater precinct. The public domain will establish a new community heart creating a place 
that is activated, vibrant, pedestrian and cycle focused.  
 
The high pedestrian population, community focus and layered movements throughout the 
site has driven a pedestrian prioritized approach to the public domain.  
 
This assessment is based on discussion with the design team and review of the following 
documentation prepared by Turner/ Turf, issued to Design Confidence (access consultants) 
on the 10 October 2018 via email correspondence: 
 Integrated design drawings - Waterloo Mixed use Development (over station development) 


general arrangement plans MP 000-000 – MP 900-003; Architectural drawing list. It is 
noted that the plans, schedules and illustrations represent the broad status of the 
development and indicative design that are to be the basis of the concept SSD application. 
It is also noted that the schedules reflect the latest building stack and apartment mix for 
demand estimation, and will require revision for the submission in order to meet Council 
mix requirements. 


 


4.2 Car Parking & Link to Principal Pedestrian Entrance  


Car parking spaces are to be proposed in the development. If adopted as a guide, to meet 
the City of Sydney Access DCP, accessible car spaces may be required to be allocated to 
the adaptable units. Accessible parking spaces must include dimensions and a layout to 
meet the requirements of AS2890.6 (2009). This includes overhead clearance from the 
carpark entrance to the spaces of minimum 2.2 metre and overhead clearance over the 
accessible car parking spaces of minimum 2.5 metre. 
 
 


4.3 Vertical Links 


Lifts 
Passenger lifts with dimensions proposed are to meet the Access to Premises Standards 
and the BCA part E3.6 and AS1735.12 are proposed to link all OSD levels of the 
development. To comply with BCA E3.6 the lifts must include features in accordance with 
AS1735.12. 
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Emergency Egress 
To meet BCA D2.17 fire isolated stairway handrails are required to be continuous and 
comply with Clause 12 of AS1428.1 including an offset riser so that the height of the handrail 
is consistent throughout the stairway and landing; and handrail endings are to be in 
accordance with AS1428.1 figure 26(B). Fire isolated stairway handrails are recommended 
to meet AS1428.1 clause 11 and are to include handrails on both sides of the stairs. 
 
To meet the intent of the DDA, refuges are recommended to be provided in the stair entry 
landings of a central fire isolated stairway for a wheelchair user or a person with ambulant 
mobility equipment and an accompanying person, with a recommended unobstructed space 
of 1,300mm x 800mm outside of the egress route. 
 
Places of refuge which are fire rated, areas such as the areas adjacent the entry landings of 
fire stairs or within fire rated residential units where people who are unable to negotiate 
stairs can wait for assisted evacuation, are considered a possible way of making an 
appropriate provision for emergency egress for people with disability. 
 


5.0 Conclusion 


Having reviewed the listed architectural documentation, at this stage of the planning and 
design, the access provisions for people with physical and sensory disabilities can comply 
with the performance requirements of BCA (2016) sections D3, E3.6 and F2.4; AS1428.1, 
AS1428.4.1, AS2890.6, AS4299, AS1735.12, SEPP 65 Livable Housing Guidelines Silver 
Level and the City of Sydney Access DCP. 
 
The provision of access for people with a disability in the concept proposal, whether it is of 
residential or commercial use, can provide continuous accessible paths of travel and the 
equitable provision of accessible facilities to provide inclusive design to meet the anticipated 
requirements of staff and visitors. 
 
Consequently, the proposed drawings and ongoing inclusion of the recommendations can 
meet the objectives of the DDA through its intention to provide non-discriminatory access 
and the equitable and dignified use of all appropriate areas of the new development. 
 
I certify that I am an appropriately qualified and competent person practicing in the relevant 
area of work. I have recognized relevant experience in the area of work being reviewed. My 
company is holding appropriate current insurance policies. 
 
 


 
Luke Sheehy | Principal | BCA Consultant  
 
Qualifications: Graduate Diploma of Building Surveying 


Diploma of Environmental Health & Building Surveying 
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Executive Summary  
 


Statement Purpose 


This document has been prepared in accordance with the Secretary’s Environmental 


Assessment Requirements (SEARs) for a concept State Significant Development Application 


(concept SSD Application) proposing over station development (OSD) above and adjacent to 


Waterloo Station. The Metro Quarter is proposed to be a mixed use development comprising 


residential, retail, commercial, community and other uses in addition to public domain 


upgrades. The SEARs call for the preparation of a Preliminary Construction Environmental 


Management Statement (the Statement) addressing how future construction stages will 


manage impacts to pedestrians, rail users, bus services and taxis. 


OSD Overview 


The concept SSD Application seeks approval for building envelopes, maximum Gross Floor 


Area (GFA) and use of the building envelopes for residential, commercial, retail and 


community purposes.  Residential uses are proposed above the podium level in various 


building forms including three taller buildings of 23, 25 and 29 storeys. A total of 68,750 


square metres GFA is proposed. The proposed supply of car spaces for the OSD is a 


maximum of 427 spaces, excluding service vehicle spaces and associated loading dock 


facilities, which are accessed via Botany Road and Wellington Street, as well as bicycle and 


motorcycle parking spaces.  


Critical State Significant Infrastructure Approval 


The Sydney Metro City & Southwest – Chatswood to Sydenham Critical State Significant 


Infrastructure Approval (CSSI Approval) establishes the general concept for the ground 


plane of Waterloo Station including access strategies for commuters, pedestrians and 


workers. Under the CSSI Approval, the main pedestrian access to the station is from the 


corner of Raglan and Cope Streets.  Retail uses (approved under the CSSI Approval) would 


be located on the ground floor of the station development along the Cope Street frontage of 


the site. The station design has been developed having regard to its integration with the 


Metro Quarter OSD, and as a result, a second entrance to the station is to be provided from 


a proposed public plaza adjacent to Cope Street. 


OSD Construction Traffic Management Principles 


Construction would occur generally in accordance with the following: 


 Metro contract requirements and relevant standards. 


 Construction Traffic Haulage Routes (as provided for in the EIS and CSSI approval) 


 Construction Traffic Management Framework (CTMF): The document provides the 


overall strategy and approach for construction traffic management for the Metro 


project, and an outline of the traffic management requirements and processes that 


will also apply to OSD construction at the Waterloo OSD site. 
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 Relevant traffic management methodologies and procedures approved previously for 


the site. (Note that these did not take account of the possibility of concurrent Metro 


station and OSD construction as outlined below).  


OSD Construction Scenarios 


Construction planning is proceeding on the basis of three possible staging scenarios: 


 Scenario 1: OSD constructed while Metro construction is underway. 


 Scenario 2: OSD construction may still be occurring after commencement of Metro 


station operation. 


 Scenario 3: OSD construction starts after the Metro station is operational. 


 


The anticipated construction timeline for each staging scenario is as follows: 


 Scenario 1: Station work complete and station operational in 2024.  OSD start: 2022.  


OSD completed by 2024. 


 Scenario 2: Station work complete and station operational in 2024.  OSD start: 


between 2021 and 2024 with completion post 2024. 


 Scenario 3: Station work completed and station operational in 2024.  OSD start: 


excavation of basement likely between 2021 and 2024, however above ground works 


post 2024. 


 


The developer awarded the OSD development rights will determine the timeframe of the 


OSD construction and communicate these in a Construction Environmental Management 


Plan (CEMP) with the detailed SSD Application(s). Further details confirming the 


construction methodology and associated impact assessment and mitigation measures 


(including temporary pedestrian and service vehicle access arrangements) will also be 


provided with the future detailed SSD Application. 


OSD Construction Impacts & Mitigation 


A number of measures have been identified to minimise and mitigate construction impacts 


having regard to the three construction staging scenarios identified above. Mitigation 


strategies have also been developed to ensure that impacts on pedestrians, rail users, bus 


services and taxis are manageable for all three staging scenarios.   
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1.0 Purpose of this report  


1.1 Background 


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (the Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses.  The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the preliminary construction management impacts 


and specifically respond to the Secretary’s Environmental Assessment Requirements 


(SEARs) issued for the concept SSD Application on 29th June 2018 which states that the 


Environmental Impact Statement (EIS) is to address the following requirements:  


Table 1: SEARs Requirements  


Reference SEARs Requirement Where Addressed 


in Report 


12 Describe preliminary construction traffic arrangements 


and management measures, including consideration 


of the cumulative construction traffic impacts from 


infrastructure works in the surrounding road/transport 


network, including Waterloo station and other 


developments including the Waterloo Estate State 


Whole report 
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Significant Precincts. 


Plans and 


documents 


The EIS must include the following: 


 preliminary construction management statement 


This report 


1.2 Overview of the Sydney Metro in its context 


The New South Wales (NSW) Government is implementing Sydney’s Rail Future, a plan to 


transform and modernise Sydney’s rail network so that it can grow with the city’s population 


and meet the needs of customers in the future (Transport for NSW, 2012).  Sydney Metro is 


a new standalone rail network identified in Sydney’s Rail Future.  


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66 kilometres of new 


metro rail for Australia's biggest city — revolutionising the way Sydney travels. Services start 


in the first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 


Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 


so it can grow with the city’s population and meet the future needs of customers. In early 


2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 


Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 


identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36 kilometre North West Rail Link. This $8.3 


billion project is now under construction and will open in the first half of 2019 with a metro 


train every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30 kilometre metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


 


 


Sydney Metro includes the construction and operation of a new metro rail line from 


Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for 30 trains an hour (one every two minutes) through the CBD in 


each direction - a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by Sydney Metro as a Critical State Significant 


Infrastructure (CSSI) project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site.  Importantly, the CSSI Approval 


also includes provision for the construction of below and above-ground structures and other 


components of future OSDs (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site).  The rationale 


for this delivery approach, as identified within the CSSI application, is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structure. 
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The EIS for the Chatswood to Sydenham alignment of the Sydney Metro City & Southwest 


project identified that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1- Victoria Cross and Artarmon Substation which involves relocation of 


the Victoria Cross northern services building from 194-196A Miller Street to 50 


McLaren Street together with inclusion of a new station entrance at this location 


referred to as Victoria Cross North.  52 McLaren Street would also be used to 


support construction of these works.  The modification also involves the relocation of 


the substation at Artarmon from Butchers Lane to 98 – 104 Reserve Road. This 


modification application was approved on 18 October 2017. 


 Modification 2- Central Walk which involves additional works at Central Railway 


Station including construction of a new eastern concourse, a new eastern entry, and 


upgrades to suburban platforms. This modification application was approved on 21 


December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro 


Martin Place Station to align with the Unsolicited Proposal by Macquarie Group 


Limited (Macquarie) for the development of the station precinct.  The proposed 


modification involves a larger reconfigured station layout, provision of a new unpaid 


concourse link and retention of the existing MLC pedestrian link and works to 


connect into the Sydney Metro Martin Place Station. It is noted that if the Macquarie 


proposal does not proceed, the modification (if approved) would be surrendered.  


This modification application was approved on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.    


Given the modifications, the CSSI Approval is now approved to operate to Sydenham 


Station and also includes the upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line and the upgrade of the existing railway stations 


along this alignment to metro standards. This part of the project, referred to as the 


Sydenham to Bankstown Upgrade, is the subject of a separate CSSI Application (Application 


No. SSI 17_8256), for which an EIS was exhibited between September and November 2017.    


A Response to Submissions and Preferred Infrastructure Report was submitted to DPE in 


June 2018 for further exhibition and assessment. This application is subject to assessment 


and determination by DPE, taking into consideration a further Response to Submissions 


Report which was submitted to DPE in September 2018. 
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1.3 Nominated State Significant Precinct 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  SSP study requirements for such investigations were 


issued by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the Environmental Impact 


Statement (EIS) for the SSD Application will be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 


While the Waterloo Station and the OSD will form an integrated station development, the 


planning pathway defined under the EP&A Act requires separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This included but is not limited to: 


 demolition of existing development 


 excavation 


 station structure including concourse and platforms 


 lobbies  


 retail spaces within the station building 


 public domain improvements associated with the station 


 station portal link  







 


  


 


© Sydney Metro 2015  Page 11 of 32 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix CC – Preliminary Construction Environmental Management Plan 


 


 access arrangements including vertical transport such as escalators and lifts 


 structural and service elements and the relevant space provisioning necessary for 


constructing OSD, such as columns and beams, space for lift cores, plant rooms, 


access, parking, retail and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer slab’ level (which for Waterloo Station is defined by RL 33.1 over the northern 


station box and RL 35.1 over the southern station box), above which would sit the OSD. An 


example of this delineation is illustrated in Figure 2 below. 


 


Figure 2: Delineation between station and OSD 


It is noted that the structural and service requirements and space provisioning to support 


OSD vary from station to station.  For example, based on the current level of design, 


Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 


rooms.   However, the detailed design may be amended to incorporate these elements as 


part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 


Station including access strategies for commuters, pedestrians and workers. In this regard, 


the main pedestrian access to the station would be via an entry located at the corner of from 


Raglan and Cope Streets. The station design has continued to be developed having regard 


to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 


station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 


(approved under the CSSI Approval) would be located on the ground floor of the station 


development along the Cope Street frontage of the site.  
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Since the issue of the CSSI Approval, Sydney Metro has undertaken sufficient design work 


to determine the space planning and general layout for the station and identification of those 


spaces within the station area that would be available for the OSD. In addition, undertaken 


design work has been undertaken to determine the technical requirements for the structural 


integration of the OSD with the station. This level of design work, together with the planning 


and design undertaken for the remainder of the Metro Quarter has informed the concept 


proposal for the OSD. It is noted that ongoing design development of the works to be 


delivered under the CSSI Approval would continue with a view to developing an Interchange 


Access Plan (IAP) and Station Design Precinct Plan (SDPP) for Waterloo Station to satisfy 


Conditions E92 and E101 of the CSSI Approval.  The detailed design for the Metro Quarter 


would continue to evolve having regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 


1.5 The Site 


The site is located within the City of Sydney Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


The site has an approximate area of 1.287 hectares (refer to Figure 3).  
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Figure 3: Waterloo Station location plan 


1.6 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


 


Directly east is Waterloo Estate, which is owned by the NSW Government and is under the 


management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing dwellings 


and a small number of private dwellings in medium and high density forms, ranging from 


single storey attached dwellings to apartment towers of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank of Australia has committed 


to two major office towers).  


 







 


  


 


© Sydney Metro 2015  Page 14 of 32 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix CC – Preliminary Construction Environmental Management Plan 


 


 


Figure 4:  Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5: Nominated State Significant Precinct - Waterloo 
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1.7 Overview of the proposed development 


The concept SSD Application seeks concept approval in accordance with section 4.22 of the 


EP&A Act for the OSD above the approved Waterloo Station. This application establishes 


the planning framework and strategies to inform the detailed design of the future OSD and 


specifically seeks planning approval for: 


 Maximum building envelopes, including maximum building heights, street-wall heights 


and ground and upper level setbacks. 


 A maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 Approximately 56,200 square metres GFA of residential accommodation, providing 


for approximately 700 dwellings, including 5-10 percent affordable housing and 70 


social housing dwellings 


 Approximately 3,905 square metres GFA of retail premises and entertainment 


facilities 


 Approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 


accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 


buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 


AHD respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 


cycle facilities, and enhanced pedestrian crossings and roads 


 car parking for up to 427 vehicles 


 cycle parking to support residential and non-residential land uses and visitors to the 


Metro Quarter.  Approval is also being sought for space within the future basement for a 


bike hub which would also support future bike parking for Waterloo Station 


 loading, vehicular and pedestrian access arrangements 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 
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It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
 


 


Figure 6: Proposing massing, viewed from the west 
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Figure 7: Proposed massing, viewed from the east 


 


The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
 


1.8 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Metro Quarter integrated station 


development in one single package, which would entail the following works: 


 station structure 


 station fit-out, including mechanical and electrical 


 OSD structure 


 OSD fit-out, including mechanical and electrical. 
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Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.   


Three possible staging scenarios have been identified for delivery of the integrated station 


development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.   


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD. It is anticipated that excavation of the 


basement area of the OSD could occur between 2021 and 2024, however in this 


scenario, the above ground OSD works would occur post 2024. 


Scenario 1 is the preferred option as it would provide for completion of the full integrated 


station development and therefore the optimum public benefit at the site at the earliest date 


possible (i.e. on or near 2024 when the station is operational).  


However, given the delivery of the OSD could be influenced by property market forces, 


Scenarios 2 or 3 could also occur where there is a lag between completion of the station 


component of the integrated station development (station open and operational), and a 


subsequent development. 


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


 Cumulative impacts of the construction of the OSD at the same time as some of the 


development across the Waterloo Estate. 


Given the integration of the delivery of the metro station with an OSD development, Sydney 


Metro proposes the framework detailed in Figure 8 to manage the design and environmental 


impacts, consistent with the framework adopted for the CSSI Approval. 
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 Figure 8: Project approach to environmental mitigation and management 


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval. 
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2.0 Construction Traffic Management Principles 


2.1 CSSI EIS & CSSI Approval Conditions 


Condition A4 of Schedule 2 of the CSSI Approval states that except to the extent described 


in the EIS or PIR, any OSD, including associated future uses, does not form part of this 


CSSI and will be subject to the relevant assessment pathway prescribed by the EP&A Act.  


Notwithstanding, the construction haulage routes identified within the CSSI EIS (refer to 


Figure 9) are those that would generally apply to any OSD construction on the site whilst 


OSD works are undertaken concurrently with works approved by the CSSI, subject to CEMP 


preparation and road authority views.   


 


 
Figure 9: CSSI construction haulage routes, Waterloo Station 


2.2 Construction Traffic Management Framework  


The OSD does not form part of the Sydney Metro CSSI Approval dated 9 January 2017.  


The Construction Traffic Management Framework (CTMF) prepared by the Sydney Metro in 


accordance with Condition E81 of the CSSI Approval provides the overall strategy and 


approach for construction traffic management for the Sydney Metro City & Southwest 


project, and an outline of the traffic management requirements and processes that will be 


common to each of the proposed work sites. It establishes the traffic management 


processes and acceptable criteria to be considered and followed in managing roads and 
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footpaths adjacent to Project worksites.  The principles and procedures outlined in the CTMF 


are proposed to apply to OSD construction where there is concurrent station and OSD 


construction, notwithstanding Clause A4, Schedule 2 of the CSSI Approval.  However, the 


Sydney Coordination Office (SCO) and the Roads and Maritime Services (RMS) may require 


that additional OSD specific requirements are placed on any approval.  The CTMF identifies 


a number of issues at the Waterloo site that CSSI CEMPs will need to address and mitigate 


for all staging scenarios.  These include: 


 Nearby residential and other development. 


 Pedestrian and cyclist safety. 


 Community/resident amenity. 


 Impact on parking and traffic movements on Botany Road. 


 Cumulative construction traffic from other developments. 


 Access from Botany Road only, as far as is practicable. 


Additionally, Appendix C of the CTMF identifies a number of RMS and SCO site specific 


access and routing operational imperatives as follows: 


 RMS and SCO raise no objection to the use of truck and dogs for both day and night 
movements provided entry/exit is left in and left out during 7:00am to 10:00am and 
4:00pm to 7:00pm. 


 RMS and SCO prefer that access to and from the work site be via state roads.  


 RMS and SCO raise no objection to a maximum number of truck movements (3 per 
hour) within morning and evening peak periods. 


 SCO does not support the use of on-street parking zones by trucks, without prior 


approval. 


The CEMP will also need to address the contractors approach to the management of active 


transport activities and the general public.  


2.3 Other Recently Approved CEMPs for the Site  


In early 2018 the Waterloo Site Operations CTMP was prepared by the tunnel and station 


excavation (TSE) Contractor and was endorsed by SCO and approved by RMS in May 


2018.  The Plan provides for left in and left out access via Botany Road, exit onto Raglan 


Street and left in and left out access via Wellington Street for non-spoil vehicles. 


The OSD contractor may need vehicular access to and from the kerbside lanes fronting the 


site possibly designated as work zones.  This would only be done following SCO and 


Council endorsement and RMS approval. 
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2.4 Other OSD Construction Considerations 


2.4.1 Approvals  


Sydney Metro contractors would be required to secure all required statutory approvals prior 


to the commencement of works. Refer to Section 6 of the CTMF for traffic management 


related approvals. 


2.4.2 Hoardings 


Hoardings would need to be placed around the perimeter of the site in accordance with 


relevant standards and having regard to Section 9.2 of the CTMF. The location of hoardings 


will need to be considered in conjunction with the required footpath widths to allow for 


functional pedestrian movements and queuing at bus stops and crossings. 


2.4.3 Vulnerable Road Users  


The OSD Contractor would be required to adopt applicable vulnerable road user safety 


measures, as outlined in the CTMF and in accordance with the Sydney Metro Principal 


Contractor Health and Safety Standard.   
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3.0 OSD Construction Methodologies  


3.1 Construction Staging Scenarios 


Construction planning is proceeding on the basis of three possible staging scenarios: 


 Scenario 1: OSD constructed while Metro construction is underway. 


 Scenario 2: OSD construction may still be occurring after commencement of Metro 


station operation. 


 Scenario 3: OSD construction starts after commencement of Metro station operation, 


although below ground excavation may have occurred between 2021 and 2024. 


These staging scenarios are indicatively illustrated in Figure 10 below. 


 
Figure 10: Waterloo OSD Construction Staging Scenarios, Sydney  


 


Anticipated construction timelines for each staging scenario are as follows: 


 Scenario 1: Station work complete and station operational in 2024.  OSD start: 2022.  


OSD completed by 2024. 


 Scenario 2: Station work complete and station operational in 2024.  OSD start: 


between 2021 and 2024 with completion post 2024. 


 Scenario 3: Station work completed and station operational in 2024.  OSD start: 


excavation of basement likely between 2021 and 2024, however above ground works 


post 2024. 
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3.2 Scenario 1 - Concurrent Metro & OSD Construction  


Metro station construction and OSD construction coincide.  Vehicular access via Botany 


Road will be required for OSD construction.  If the OSD and station works are delivered by 


separate contractors under the integrated station development contract shared use of site 


accesses may be required. If accesses cannot be shared for contractual reasons, the extent 


of kerbside impacts along streets is likely to be increased.  Multiple tower cranes may be 


operational at the site during station and OSD construction.  It is assumed that vehicular 


access to shared loading dock facilities would not be required during construction of the 


OSD. This is because the dock facilities will be at ground level and the nature of the site 


(with street frontages on all sides) provides flexibility for construction vehicle access.  


3.3 Scenario 2 - OSD Construction continues after Metro Opening 


The assumption is that station construction works have ceased and OSD construction 


continues after the metro station commences operations.  While shared construction access 


is unlikely to be an issue, the operational metro station will have loading dock access via 


Botany Road which may also be an important point of access to and from the OSD work 


sites. OSD work site accesses may need to be focussed, where feasible, via frontage roads 


other than Botany Road.  Alternatively, a temporary interim solution may need to be provided 


to service the station if construction works need to occur in this area.  The OSD contractor 


may need to seek approval for loading or works zones on multiple street frontages.  At least 


one and possibly more OSD tower cranes would be required.     


3.4 Scenario 3 - OSD Construction starts after Metro Opening 


The assumption is that station construction works have ceased, the metro station is 


operational and above ground works for OSD construction begins after the metro station 


commences operations.  Metro construction activities are not assumed to coincide with OSD 


construction, other than potential for excavation of the OSD basements which may occur 


during the period when the station is under construction.  As for Scenario 2, OSD work site 


accesses may need to be focussed, where feasible, via frontage roads other than Botany 


Road. The impacts and risks associated with two separate metro station and OSD 


construction periods are similar to Scenario 2.  That is, OSD construction activities occurring 


above and around an operating metro station. 


 


3.5 Other Cumulative Construction Impacts 


The Waterloo Estate is planned to comprise in excess of 2,000 social housing dwellings at 


full development.  Indicative staging plans (August 2018) suggest that the site may be 


redeveloped sequentially compartmentally over a twenty year period.  For example the block 


bounded by Wellington Street, George Street, McEvoy Street and Cope Street, a precinct 


twice the area of the Metro Quarter, could be developed early in years 1-3.  Similarly, the 


easternmost precinct of the Estate bounded by Wellington Street, Gibson Street, Kellick 


Street and Pitt Street may also be developed early in years 1-3.  These two precincts are 


located remote from the Metro Quarter such that the routes of light and heavy construction 


traffic are unlikely to coincide with that for the purpose of OSD and metro station 
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construction. This physical separation would assist in avoiding cumulative construction traffic 


activity on the same roads, even in a situation where construction activity coincides in the 


2021 – 2024 period. 


 


Conversely, the Estate precinct immediately east of the Metro Quarter (bounded by Raglan, 


George, Wellington and Cope Streets) is scheduled to be redeveloped in years 4-6.  This 


may mean that some or all of the construction periods do not coincide because they occur at 


different times.  However, the proximity of the precinct to the OSD and metro station works 


means that there is a higher likelihood that Raglan, Cope and other streets would be used 


for light and heavy vehicle traffic. This is likely to be the case where the Estate precinct 


haulage routes seek to avoid residential streets and are linked back to Botany Road, the 


nearest arterial road. 


 


Cumulative construction impacts from works on the Estate precincts and that on the OSD 


site will be mitigated where: 


 


 The timing of the works activities do not coincide. 


 Where work activities do coincide, CTMPs for Estate precincts more removed from the OSD 


site will require haulage routes that use different streets, focussed on accessing McEvoy 


Street rather than Botany Road as the nearest arterial road. 


 Where work activities do coincide, CTMPs for Estate precincts close to the OSD site may 


require restrictions placed on the times during which haulage routes can be used to ensure 


that use does not coincide with OSD and/or Metro station haulage. 


 
Further detailed construction planning would be undertaken and details submitted with the 


detailed SSD Application(s), with appropriate mitigation strategies identified to manage 


cumulative impacts. 
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4.0 Indicative Construction Traffic Generation 


Indicative estimates of traffic generation associated with the metro station construction and 


fitout and the OSD works are provided below in Table 2.  The estimates assume metro 


station and OSD construction coincide, that is, Scenario 1. 


 
Table 2: Indicative Traffic Generation Estimates  


Period / Vehicle Type 


 Peak Hour1 Non Peak Hour2 Evening3 Night4 


 Light HV Total Light HV Total Light HV Total Light HV Total 


Metro 


Station5 


2 3 5 10 26 36 2 6 8 2 6 8 


             


OSD6 2 3 5 8 20 28 2 10 12 2 10 12 


             


Total 4 6 10 18 46 64 4 16 20 4 16 20 
1. AM peak hour x 1 and PM peak hour x 1 (7-8am / 5-6pm).  CTMF limits peak HV generation to 3/hr.  Dispensation 


will be required where OSD and metro station generations coincide. 


2. 9 hours (8-5pm) 


3. 4 hours (6-10pm).  OSD evening Heavy Vehicle (HV) generation may be restricted to less than that estimated above.  


4. 9 hours (10pm-7am).  OSD night time HV generation may be restricted to less than that estimated above. 


5. Sourced from Sydney Metro Chatswood to Sydenham EIS, May 2016 


6. SMDO Estimates (66,800m
3
 = 5,350 30t trucks + other truck deliveries @ 43 truck arrivals per day on average)  


 


 


The OSD heavy vehicle generation estimates are based on the assumption that 1 cubic 


metre of material has a mass of about 2.4 tonnes and that each 30-tonne truck carries about 


12.5 cubic metres . The estimated 66,800 cubic metres of excavated material would 


generate about 5,350 30-tonne truck arrivals, or about 10,700 truck movements (in + out).  


Other heavy vehicles would also be generated by the site works, together totalling about 43 


heavy vehicle arrivals per day, depending on the time taken to complete the works.  This is 


considered a worst case estimate as it is anticipated that work on all buildings would occur at 


the same time.  It is possible that the OSD works will be staged such that works on one 


building, for example the northern building, will proceed separately from the other buildings.  


This would have the effect of spreading estimated truck generations across different times 


mitigating the intensity of generations. Conversely, a worst case approach has been 


assumed in respect of site excavation which is assumed to be excavated once in its entirety, 


rather than in sections, such that all excavation truck generation will occur once over a yet to 


be defined period of time.   


The CSSI EIS intersection analysis concluded that intersection performance is maintained at 


all intersections during the construction phase of the project except for the Cleveland Street / 


Regent Street intersection which deteriorates from LOS D to LOS E in the AM peak and LOS 


C to LOS D in the PM peak. This intersection is already operating close to its theoretical 


capacity. However, the deterioration in the degree of saturation in both the AM and PM 


peaks is minor and, therefore, the overall operational impact on the network would be 


minimal. 
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The EIS assessment did not include an assessment of concurrent metro station construction 


and OSD traffic (Scenario 1).  The CSSI EIS analysis suggests that key intersections are 


likely to have the capacity to accommodate minor increases in peak hour traffic, with the 


possible exception of the Cleveland Street / Regent Street intersection in the AM peak.  SCO 


and RMS, however, may still require that restrictions be placed on peak hour OSD heavy 


vehicle traffic generation in order to maintain road network efficiency. 


This would be subject to detailed construction methodology planning and considered further 


as part of the detailed SSD Application(s). 
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5.0 Impacts and Preliminary Mitigation Proposals 


The key impacts and possible mitigations for each staging scenario are considered 


separately below. 


5.1 Scenario 1 - Concurrent Sydney Metro & OSD Construction  


Pedestrians – the number of construction driveways along the roads fronting the site will 


need to be minimised and managed to reduce the likelihood of pedestrian – vehicular 


conflict.  The risk to pedestrians in Scenario 1 is high because OSD construction would be 


occurring at the same time as the station construction.  Specific pedestrian management 


measures would need to be put in place to manage pedestrians on all four frontages of the 


site.  This may include a restriction on heavy vehicle access into and out of the site during 


the AM and PM peak periods. 


Sydney Metro customers – The metro station would not yet be open and therefore Sydney 


Metro customers would not be moving into and out of the station.  This mitigates risk 


compared to Scenario 2.   


Buses and bus customers – OSD and station works would be ongoing which means that 


there is a low to moderate risk that construction vehicle activity may adversely impact bus 


operations along Botany Road Park and Wellington Street.  Bus interchange prior to the 


Sydney Metro opening is planned to continue in Botany Road using existing bus stops.  The 


number of construction site driveways along street frontages should be reduced to avoid 


pedestrian conflicts and encroachment into bus zones.  It is anticipated that the number of 


site access driveways on Botany Road would be minimised. 


Taxis – presently there are no existing taxi facilities on the streets fronting the site.  If a taxi 


space or spaces are introduced on roads fronting the site between now and the 


commencement of OSD construction, replacement spaces may need to be provided if 


spaces are impacted for extended periods of time.  


5.2 Scenario 2 - OSD Construction continues after Sydney Metro 


Opening 


Pedestrians – the risk to pedestrians is high because OSD construction is occurring after 


the metro station has opened.  Specific pedestrian management measures would need to be 


put in place to manage pedestrians on all four frontages to the site.  This may include a 


restriction on heavy vehicle access into and out of the site during the AM and PM peak 


periods.  Preparation of a site specific Pedestrian Management Plan in accordance with the 


Principal’s General Specifications G10 – Traffic & Transport Management may also be 


required.  Targeted footpath upgrades will be provided as part of the CSSI approval.   


Depending on the timing of the OSD works there may be a need to provide temporary 


pedestrian paths to accommodate peak demand periods and/or to and from relocated bus 


stops near the site. The would apply to both Scenarios 2 and 3. 


Sydney Metro customers – the metro station works have been completed, the metro 


station is open and OSD contractor works are ongoing.  This increases risks for Sydney 


Metro customers and pedestrians generally, if construction activities are not clearly 
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segregated.  Depending on the construction methodology, temporary pedestrian paths, way 


finding and other signage may be required to mitigate cumulative works impacts. 


Buses and bus customers – OSD construction vehicle activity and higher bus activity 


generated by operation of the Sydney Metro would coincide.  Bus interchange for the new 


metro station will occur on Botany Road (and possibly on other streets) using relocated 


stops between Raglan and Wellington Streets.  Under the CSSI Approval, bus stops will 


require legible temporary signage to identify construction related changes. Bus stop changes 


triggered by the OSD works may require similar legible signage changes. Measures will 


need to be put in place to manage pedestrian activity along Botany Road, Cope Street and 


other streets where bus customers, Sydney Metro customers and other pedestrian traffic 


interact. The number of OSD site driveways should be reduced to avoid pedestrian conflicts 


and encroachment into this bus zone in Botany Road. 


Taxis – a new taxi rank with two spaces will be provided near the station entry along Raglan 


Street as part of the CSSI Approval. If the taxi rank area is impacted by OSD construction 


works, replacement taxi space(s) may need to be provided in the immediate vicinity of the 


site to mitigate the OSD related displacement. 


Traffic and access - The OSD includes the provision of a shared loading dock for service 


vehicles adjacent to the northern station box and accessed from Botany Road. The 


operating metro station will require access to these dock facilities and temporary 


arrangements will be required if the loading dock is not completed by station opening.  This 


would require careful management of pedestrian and vehicular conflicts along street 


frontages where the loading dock facilities are proposed to be located and accessed.  


Appendix C of the CTMF states that the SCO does not support the use of on-street parking 


zones by trucks, without prior approval.  Any proposal to lift material to and from heavy 


vehicles located in the kerbside lanes to the site would need to be undertaken in accordance 


with relevant standards and only after SCO endorsement and RMS approval of the CEMP.  


Materials lifts are expected to be required along the Botany Road and Cope Street frontages 


to the site.   


5.3 Scenario 3 - OSD Construction starts after Sydney Metro 


Opening 


Pedestrians – the risk to pedestrians is similar to Scenario 2 because above ground OSD 


construction is occurring after the metro station has opened.  As would be the case for 


Scenario 2, specific pedestrian management measures would need to be put in place to 


manage pedestrians on all four frontages to the site.  The same temporary pedestrian path 


requirements would apply as outlined under Scenario 2 above. 


Sydney Metro customers – As would be the case for Scenario 2, OSD contractor works 


occur after the metro station is operational.  Construction management procedures and risk 


mitigations would be similar to those adopted for Scenario 2. 


Buses and bus customers – As with Scenario 2, OSD construction vehicle activity and 


higher metro generated bus activity would coincide.  Construction management procedures 


and risk mitigations would be similar to those adopted for Scenario 2. 
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Taxis – As with Scenario 2, OSD construction vehicle activity and the provision of new taxi 


bays for the metro station would coincide.  Construction management procedures and risk 


mitigations would be similar to those adopted for Scenario 2. 
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6.0 Conclusions 


This document has been prepared in accordance with the SEARs for a concept SSD 


Application proposing OSD above and adjacent to Waterloo Station. The SEARs calls for the 


preparation of a preliminary construction management statement (the Statement) addressing 


how future construction stages will manage impacts to pedestrians, rail users, bus services 


and taxis. 


Three possible construction staging scenarios have been considered for the delivery of the 


integrated station development package: 


 


Construction planning is proceeding on the basis of three possible staging scenarios: 


 


• Scenario 1: OSD constructed while Metro construction is underway. 


• Scenario 2: OSD construction may still be occurring after commencement of Metro 


station operation. 


• Scenario 3: OSD construction starts after the Metro station is operational, although 


below ground excavation may have occurred between 2021 and 2024. 


 


The preferred approach is for the metro station, OSD and public domain works to be 


constructed via a single integrated station development package (Scenario 1).  This would 


mitigate many of the identified impacts associated with delivery of the works in the Waterloo 


Precinct and broader Sydney CBD area.  


 


Whilst not yet approved, and irrespective of the staging scenario adopted, the construction 


traffic management principles outlined in the CTMF are those that will apply to integrated 


station development construction.  The principles and mitigation strategies outlined in the 


CTMF and in this Statement will ensure that impacts on pedestrians, rail users, bus services 


and taxis are manageable for all three staging scenarios. 
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1.0 Introduction 


1.1 Purpose of this report 


This report accompanies a concept State Significant Development Application (concept SSD 
Application) submitted to the Department of Planning and Environment (DPE) pursuant to 
Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 
SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 
(SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018. 
That study proposes new planning controls to facilitate the development proposed. 


Sydney Metro is seeking to secure concept approval for over station development (OSD) 
above and adjacent to Waterloo Station comprising a podium and three taller buildings which 
include commercial, residential, and community land uses. The concept SSD Application 
seeks consent for a building envelope and use for residential, retail, commercial, 
entertainment, community and recreational purposes, maximum building height, maximum 
gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 
associated car parking and the strategies and design parameters for the future detailed 
design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 
station development package, which would result in the combined delivery of the station, 
OSD and public domain improvements. The station and its public domain elements form part 
of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 
by DPE on 9 January 2017. 


As the development is within a rail corridor, is associated with railway infrastructure and is 
for “commercial premises or residential accommodation” with a Capital Investment Value of 
more than $30 million, the project is identified as State Significant Development (SSD) 
pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 
Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the Utilities and Infrastructure Servicing impacts 
and specifically respond to the Secretary’s Environmental Assessment Requirements 
(SEARs) issued for the concept SSD Application on 29th June 2018 which states that the 
Environmental Impact Statement (EIS) is to address the following requirements: 
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Reference SEARs Requirement 
Where 


Addressed in 
Report 


18.0 Utilities The EIS shall identify the existing capacity of the site to service the 
development proposed and any augmentation requirements for 
utilities, including arrangements for electrical network requirements, 
drinking water, waste water and recycled water. 


Section 3.0, 4.0, 5.0, 
6.0, 7.0 and 8.0 


1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 
system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 
for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 
first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056. 


Sydney Metro is comprised of three projects (refer to Figure 1): 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 
project is now under construction and will open in the first half of 2019 with a metro train 
every four minutes in the peak. 


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 
network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 
through the CBD and south west to Bankstown. It is due to open in 2024 with an ultimate 
capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 
central business districts. This once-in-a-century infrastructure investment will double the rail 
capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 
Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 
Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 
provide an interchange with the T1 Northern Line to allow faster connections for customers 
from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD. 


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 
Sydney suburban rail network, will increase the capacity of train services entering the 
Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 
an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 
line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 
Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 
together with new underground platforms at Central. Once completed, Sydney Metro will 
have the ultimate capacity for a train every two minutes through the CBD in each direction -
a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 
to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 
demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 
also includes provision for the construction of below and above ground structures and other 
components of future OSD (including building infrastructure and space for future lift cores, 
plant rooms, access, parking and building services, as relevant to each site). The rationale 
for this delivery approach, as identified within the CSSI application is to enable the OSDs to 
be more efficiently built and appropriately integrated into the metro station structures. 
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The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 
that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 
applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 
Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 
Street together with inclusion of a new station entrance at this location referred to as 
Victoria Cross North. The modification also involves the relocation of the substation at 
Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 
was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 
including construction of a new eastern concourse, a new eastern entry, and upgrades to 
suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 
Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 
(Macquarie) for the development of the station precinct. The proposed modification 
involves a larger reconfigured station layout, provision of a new unpaid concourse link 
and retention of the existing MLC pedestrian link and works to connect into the Sydney 
Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 
the original station design remains approved. This modification application was approved 
on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 
incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 
South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 
modification application was approved on 13 December 2017. 


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 
Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 
conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 
metro standards. This part of the project, referred to as the Sydenham to Bankstown 
upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 
which an EIS was exhibited between September and November 2017. A Response to 
Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 
further exhibition and assessment. This application is subject to assessment and 
determination by DPE, taking into consideration a further Response to Submissions Report 
which was submitted to DPE in September 2018. 


1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 
parts of Waterloo are of State planning significance which should be investigated for urban 
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renewal through the SSP process. Study requirements for such investigations were issued 
by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 
Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 
Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 
that will enable future development applications for renewal of the Precinct. 


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 
Study for the Estate to provide a planning framework for the construction of OSD within the 
Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 
proposed development to be delivered concurrently with the metro station, as an integrated 
station development. 


As this concept SSD Application relies upon the planning framework proposed in the Metro 
Quarter SSP Study, it is anticipated that the SSP Study and EIS for the SSD Application will 
be exhibited concurrently. 


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 
planning pathways defined under the EP&A Act require separate approval for each 
component of the development. In this regard, the approved station works (CSSI Approval) 
are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 
and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 
below and above ground structures necessary for delivering the station and also enabling 
construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies 


 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 
of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 
connections and building services. 
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The vertical extent of the approved station works above ground level is defined by the 
‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 
northern station box and RL 35.1 over the southern station box), above which would sit the 
OSD. An example of this delineation is illustrated in Figure 2. 


Figure 2: Delineation between the Metro station and OSD 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station. For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms. However, the detailed design may be amended to incorporate these elements as part 
of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site. 


Since the issue of the CSSI Approval, Sydney Metro has design work to determine the 
technical requirements for the structural integration of the OSD with the station. This level of 
design work, together with the planning and design undertaken for the remainder of the 
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Metro Quarter has informed the concept proposal for the OSD. It is noted that ongoing 
design development of the works to be delivered under the CSSI Approval would continue 
with a view to developing an Interchange Access Plan (IAP) and Station Design Precinct 
Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the CSSI Approval. 
The detailed design for the Metro Quarter would continue to evolve having regard to the IAP 
and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 
delivered as part of the CSSI Approval to support pedestrian movements between transport 
modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 
kiss-and-ride bays on Cope Street), while other public domain works within the Metro 
Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 
will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 
IAP for the CSSI Approval. 


1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 
Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 
Church located at 103–105 Botany Road is within this block but is not part of the site. 


The site has an approximate area of 1.287 hectares (refer to Figure 3). 
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Figure 3: Waterloo Station location plan 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 
LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 
and less than 1 kilometre south of Redfern Station. 


Directly east is the Waterloo Estate (see Figure 5), which is owned by the NSW Government 
and is under the management of NSW LAHC. The Waterloo Estate comprises 2,012 social 
housing dwellings and a small number of private dwellings in medium and high density 
forms, ranging from single storey attached dwellings to apartment buildings of up to thirty 
storeys. 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 
(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 
a range of businesses in technology and creative industries; and a start-up/business 
incubator hub. It is set to grow into a business park that will soon accommodate new 
premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 
committed to two major office towers). 
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Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street 
Village (in pink) 
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Figure 5 Nominated State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street Lot 4 DP 215751 


 59 Botany Road Lot 5 DP 215751 


 65 Botany Road Lot 1 DP814205 


 67 Botany Road Lot 1 DP228641 


 124-128 Cope Street Lot 2 DP228641 


 69-83 Botany Road SP75492 


 130-134 Cope Street Lot 12 DP399757 


 136-144 Cope Street Lots A-E DP108312 


 85 Botany Road Lot 1 DP27454 


 87 Botany Road Lot 2 DP27454 


 89-91 Botany Road Lot 1 DP996765 


 93-101 Botany Road Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street Lot 31 DP805384 


 107-117A Botany Road Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street Lot 2 DP205942 


The buildings and structures on the site are now demolished in accordance with the CSSI 
Approval with the exception of one building which is being used to support construction. 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 
proposal to amend existing controls to facilitate the proposed development. The concept 
SSD Application will in turn comprises the first stage of seeking SSD development consent 
for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 
the design and construction of the OSD built form. 


This concept SSD Application seeks approval for the planning and development framework 
and strategies to inform the future detailed design of the OSD. It specifically seeks approval 
for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 
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 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses. 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads. 


 car parking for up to 427 vehicles 


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter. Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station 


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 
the site, approved under CSSI Approval. The total GFA for the integrated station 
development, including the station GFA is approximately 77,165 square metres, which is 
equivalent to an FSR of approximately 6:1. 


Key parameters of the concept proposal based on the current level of design development 
are indicated at Figure 6 and Figure 7. 
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Figure 6 Proposed massing, viewed from the west 


Figure 7 Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the 
Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 
possible after completion of the Sydney Metro works (earmarked to open 2024) would 
ensure buildings within the Metro Quarter are occupied to support maximum patronage of 
the proposed metro station. 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 
community facilities and services and cultural opportunities sufficient for daily life to be 
provided for within the wider neighbourhood and to support the activation of the precinct. 
This would help make Waterloo one of the most connected and attractive inner-city places to 
live, work and visit. 


1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 
development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 
the station boxes/shafts ahead of the integrated station development delivery package, and 
linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 
Sydney Metro City & Southwest metro system being able to operate. 


For the purposes of considering construction related impacts, three possible staging 
scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 
transfer slab first and then building in both directions. Both the station and OSD 
would be completed in 2024. 


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 
construction may still be incomplete or soon ready to commence after station 
construction is completed. This means that some or all OSD construction is likely to 
still be underway upon opening of the station in 2024. 


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 
is built at a later stage, with timing yet to be determined. This creates two distinct 
construction periods for the station and OSD. 


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 
Application(s). 


For the purposes of providing a high level assessment of the potential environmental 
impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 
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 Cumulative impacts of the construction of the OSD at the same time as the station 
works (subject of the CSSI Approval). 


Given the integration of the delivery of the Sydney Metro City & Southwest metro station with 
an OSD development, Sydney Metro proposes the framework detailed in Figure 8 to manage 
the design and environmental impacts, in relation to Utilities and Infrastructure Servicing, 
consistent with the framework adopted for the CSSI Approval. 


Figure 8 Project approach to environmental mitigation and management 


This approach would be implemented until such time as completion of the station works (i.e. 
works under the CSSI Approval) is achieved. Beyond that point, standard construction 
environmental management practices would be implemented by the OSD developer in 
accordance with relevant guidelines and any conditions of approval. 
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2.0 Scope of assessment 


The scope of this Utilities and Infrastructure Servicing assessment is to identify existing utility 
infrastructure and consider any upgrades or new utility infrastructure that may be required. In 
doing so, this report addresses Section 9 and Section 16.4 of the Metro Quarter SEARs. 


There are a number of existing utility services in close proximity to the Metro Quarter and 
existing servicing arrangements are summarised below: 


 Potable Water: Drinking water is provided by Sydney Water (SWC) from the 
Prospect and/or Kurnell Systems via the Potts Hill Trunk Delivery System 
incorporating the Potts Hill Reservoirs and Crown Street Reservoir; 


 Waste Water: Waste water facilities servicing is provided by Sydney Water 
through the Malabar Sewage Treatment Plant network; 


 Electrical: Electricity servicing to the Waterloo Precinct is provided by Ausgrid 
via cables from the Zetland Zone Substation; 


 Gas: Jemena currently supplies gas to the area through existing gas mains; 


 Telecommunications: A number of different telecommunications providers 
currently service the site, including NBN, Nextgen, Optus, Telstra, Verizon and 
Vocus Fibre; and 


The locations of these respective services are indicated in the existing combined services 
plan as show in Figure 9. It is noted that within this report individual utility connections have 
been shown to each building to allow flexibility on the eventual building ownerships. Should 
the site proceed as one lot or as an integrated building then typically utility authorities would 
only provide one point of connection per lot. 


As a part of this Utilities and Infrastructure Servicing Study, the following authority 
consultation has been undertaken: 


 Formal feasibility applications as a part of the previous Central to Eveleigh 
Infrastructure Servicing Strategy; 


 Attendance of utility authorities at Metro Quarter project working groups; 


 Review of Stage 1 reports by utility authorities; and 


 Ongoing coordination meetings. 


Indicative building service loads are summarised below; however, it is noted that these are 
provided to inform lead-in infrastructure requirements only and are subject to change as part 
of design development: 


 Potable Water: 590 ±15% kL/day (Maximum Daily Demand); 


 Waste Water: 3.6 ±15% L/s (Average Dry Weather Flow); 


 Electrical: 8.6 +15% MVA (Peak Demand); 


 Gas: 1,700 ±15% m3/day (Daily Demand, residential usage only included); 


 Telecommunications: Unable to be calculated as per other services; and 
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Based on the investigations undertaken within this report, Section 18 of the SEARs has been 
satisfied with appropriate future investigations recommended for further development 
applications relating to detailed design. 


Servicing constraints affecting the Metro Quarter site: 


 Increased development will increase the demand for utility services infrastructure; 


 Existing trunk services infrastructure will constrain the ability to make adjustments to 
existing road corridors and potentially limit the type and location of any new trees. 
Key trunk services that form constraints include: 


o A number of existing electrical High Voltage Transmission lines on Wellington 
Street and Cope Street. 


o A 2.5m wide potable water Pressure Tunnel and Shaft that exits adjacent the 
site (noting that this shaft is deep underground); 


o A number of large potable water services on McEvoy, Cope and George 
Streets; 


o A major Optus fibre cable route that runs along George Street; 


o Large concentrations of services within footpaths that may need to be 
relocated; 


o Aboveground powerlines that may need to be relocated underground; and 


 Existing Heritage listed Congregation Church located on 103-105 Botany Road, 
Waterloo that may limit the internal reticulation of services between towers if the site 
were consolidated into one lot. 


Servicing opportunities and needs to support the precinct: 


 The site is currently well serviced by existing utility infrastructure; 


 Trunk services may have excess capacity to service the initial phases of the new 
development, however local amplifications are likely and new electrical feeder cables 
will likely be required; 


 There may be the opportunity to re-use or remove redundant electrical utility routes 
for new infrastructure; 


 Areas such as the Australian Technology Park (ATP) or Green Square Town Centre 
may enable the sharing of sustainable utility infrastructure and potential recycled 
water networks; and 


 Required lead-in utility works may be shared with the new Sydney Metro Station, in 
particular shared trenches may reduce capital costs. 


These constraints and opportunities are show in Figure 10. 
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3.0 Baseline Investigations 


3.1 Gathering Existing Utility Information 


The preliminary information data was gathered from a range of sources. These include Dial 
Before You Dig (DBYD) requests, master plans, existing drawings and previous experience 
with the area. 


3.2 Dial Before You Dig Plans 


DBYD requests were submitted for the site area. The DBYD report identified a range of 
services present in the Metro Quarter as summarised in Table 1. 


Table 1: Summary of Existing Services 


Authority Name Phone Utility Type 


AAPT / PowerTel, NSW 1800786306 Communications 


AARNet Pty Ltd, Nsw 1300275662 Communications 


Airport Rail Link 0298489578 / 0413006517 Electricity 


Ausgrid 0249510899 Electricity 


City of Sydney (IMS) 0292659819 Council/Shire 


Jemena Gas South 1300880906 Gas & Petroleum 


Luminet Pty Ltd 1300586463 Communications 


NBN Co, NswAct 1800626762 Communications 


Nextgen, NCC - NSW 1800032532 Communications 


Optus and/or Uecomm, Nsw 1800505777 Communications 


PIPE Networks, Nsw 1800201100 Communications 


Primus Telecom, Nsw 0294232568 Communications 


RailCorp Central 0298489578 / 0413006517 Electricity 


Roads and Maritime Services 0288370285 Electricity 


Specialty Fashion Group 0283039855 Communications 


Sydney Water 132092 Water 


Telstra NSW, Central 1800653935 Communications 


TransGrid 0296200422 Electricity 


Verizon Business (Nsw) 0294345000 Communications 


Vocus Communications 0892446114 Communications 


The plans provided from these DBYD reports were assessed as a component of our 
capacity review. 


3.3 Utility Reports 


An Infrastructure and Servicing Strategy Report (2015) was developed for UrbanGrowth 
NSW Development Corporation (UGDC), this included an assessment of the Waterloo 
Precinct. The results of that investigation and strategy including authority correspondence 
have been used in developing this Utilities and Infrastructure Servicing Study. 


Additionally, a number of annual reports and master plans have been prepared by 
stakeholders providing information relevant to the Metro Quarter. Below is the list of reports 
used in this preliminary infrastructure assessment: 
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 A Plan for Growing Sydney, NSW Government, 2014; 


 BASIX Monitoring Report - Electricity Consumptions for 2007-2009, NSW 
Department of Planning, 2010; 


 BASIX Water Savings Monitoring – Sydney Water, 2009; 


 Better Practice for Public Place Recycling DECC 2005; 


 Better Practice Guide for Multi-Unit Dwellings provides waste management 
strategies for multi-unit residential developments DECC 2008; 


 Better Practice Guidelines for Waste Management and Recycling in Commercial 
and Industrial Facilities EPA December 2012; 


 Central to Eveleigh Global Precinct Opportunity, NSW Now, 2013; 


 Decentralised Energy – Advanced Waste Treatment Master Plan, City of Sydney, 
2014; 


 Decentralised Energy – Renewable Master Plan, City of Sydney, 2013; 


 Decentralised Energy – Trigeneration Master Plan, City of Sydney, 2013; 


 Decentralised Water - Master Plan, City of Sydney, 2012; 


 Development Control Plan - Ashmore Precinct Urban Design, City of Sydney, 2006; 


 Development Control Plan - Green Square Urban Design, City of Sydney, 2006; 


 Distribution and Transmission Annual Planning Report, Ausgrid, 2014; 


 Distribution and Transmission Annual Planning Report, Ausgrid, 2013; 


 Draft Metropolitan Strategy for Sydney To 2031, NSW Government, 2014; 


 Energy Efficiency Master Plan 2015-2030, City of Sydney, 2015; 


 Environmental Action 2016 – 2021 Strategy and Action Plan, City of Sydney, 2017; 


 Final Report, Projected Distribution System Limitations in the Southern Zetland 
Load Area, Ausgrid, 2012; 


 Growth Servicing Plan July 2014 to June 2019, Sydney Water, 2014; 


 Growth Servicing Strategy Wastewater Network Bondi System, Sydney Water, 
2014; 


 North Eveleigh Concept Plan - Department of Planning, 2008; 


 NSW Long Term Transport Master Plan, NSW Government, 2014; 


 NSW Transmission Annual Planning Report, TransGrid, 2013; 


 NSW Transmission Annual Planning Report, TransGrid, 2014; 


 Sustainable Sydney 2030 Community Strategic Plan 2014; 


 Sydney Local Environmental Plan 2012; 


 Sydney Street Code 2013; 


 Waste Not Development Control Plan Guidelines EPA 2008; and 
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 Wastewater Systems, Sydney Water, 2014. 


3.4 Development Context 


The proposed Waterloo Precinct forms part of the larger Redfern-Waterloo Growth Centre, 
this growth centre includes: 


 Redfern; 


 North Eveleigh; 


 South Eveleigh; and 


 The Waterloo Precinct. 


Other adjacent developments that are currently taking place adjacent to the precinct include: 


 Green Square; 


 Epsom park; 


 Lachlan and Victoria Park; 


 Ashmore; and 


 The Australian Technology Park (ATP). 


Any required utility relocations or amplifications as a result of this project will also need to 
consider the ultimate design of the Alexandria to Moore Park Connectivity Upgrade which is 
currently being delivered by RMS. 


This report only considers the serving of the proposed new retail, commercial and residential 
portions of the Metro Quarter, details of the servicing of the proposed Metro Station are 
being undertaken by Sydney Metro and coordination with this project is ongoing. 


Additionally, this report only considers connections of utility servicing to the new 
development and does not include likely relocations of existing services as a result of 
changes to road widths, footpath levels, streetlighting, undergrounding of overhead power, 
driveway entrances, tree planting or stormwater drainage works. 


3.5 Combined Services Plan 


A proposed combined services plan has been developed based on DBYD information for the 
Metro Quarter, identifying utility service locations and routes. The plan also considers the 
following: 


 Connection to existing utility infrastructure; 


 Potential development lot connection points (assuming each tower is a separate 
development lot); and 


 Coordination between services. 
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All services are shown schematically and are subject to changes during subsequent design 
stages and further inputs from relevant utility authorities. Schematic layouts for each existing 
utility service are outlined in individual sections of this report. 


3.6 Demand Assessment Yields 


The demand calculations were undertaken from the yields in Table 2 (UGDC, 2018). 


Table 2: Demand Assessment Yields 


Study Area Timeframe Apartments (No.) 
Retail & 
Commercial (m2) 


Metro Quarter 2019 to 2026 700 12,500m² 


The community building is included as part of the 12,500m2 retail and commercial GFA. 


Please note that apartment numbers and commercial space figures are provided for the 
purposes of assessing required utility infrastructure upgrades and are subject to change as a 
part of design development. 
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4.0 Potable Water 


4.1 Background 


Potable water at the existing Metro Quarter is supplied by Sydney Water from the Prospect 
and/or Kurnell Systems as shown below in Figure 11. 


Figure 11: Potable Water Supply 
(Sydney Water Corporation, 2017) 


Potable Water is supplied through the Potts Hill Trunk Delivery System incorporating the 
Potts Hill Reservoirs and Crown Street Reservoir. Three potable water pumping stations are 
located within the surrounding region potentially supplying the Metro Quarter, these are: 


 Crown Street WP0001; 


 Waterloo WP0008; and 


 Dowling Street WP0090. 


Although Sydney Water does not provide recycled water to the Metro Quarter, the adjacent 
Green Square Town Centre does include a privately operated recycled water scheme 
wherein there may be opportunities to extend this system to the Metro Quarter. Future 
detailed development applications relating to the Metro Quarter may consider the opportunity 
to integrate with this scheme. 


The Australian Technology Park (ATP) is an adjacent precinct which currently has recycled 
water infrastructure including reticulation within roads and dual pipes within buildings that 
could supply non-potable uses. Should the Waterloo Precinct be water positive then the ATP 
could serve as a potential source of recycled water demand. Future detailed development 
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applications for the Metro Quarter may consider the opportunity to integrate the system used 
in this existing scheme. 


4.2 Demand Assessment 


An assessment of the estimated increase in potable water demand generated from the 
Metro Quarter development has been conducted to determine the required infrastructure 
upgrades associated with the development. 


Demand forecasting and profiles were developed for the study area. Individual project areas 
have been based on the average number of dwellings and proposed Gross Floor Area 
(GFA) for retail and commercial development. 


Demand estimates for potable water have been calculated using the Design Criteria 
Guidelines Supplement for Single Reticulation System (Sydney Water, 2014) and is based 
on maximum daily demand. The BASIX reduction has been taken from the Building 
Sustainability Index targets. 


A summary of the water demand unit rates is presented in Table 3. The Metro Quarter has 
been classified as ‘multi-unit > 140 unit/net ha developments based on housing density with 
an equivalent potable water demand rate of 0.8 kL/unit/day. The commercial density has 
been estimated on an equivalent potable water demand rate of 41 kL/ha/day as shown in 
Table 3 


In accordance to BASIX requirement, new residential developments are required to reduce 
mains-supplied potable water consumption by 40% (since the BASIX amendment was 
introduced in 2006) compared to the average NSW dwelling. Commercial demands have not 
had a BASIX reduction applied. 


Table 3: Potable Water Demand Unit Rates 


Land Use 
Design 
Criteria 


Units 
Potable Water 
Demand 


Sources 


Multi- Unit (>140 unit/net/ha) 
6-12 storey apartment 


Max Day 
Demand 


kL/unit/day 0.8 Water Supply Water Supply Code 
of Australia WSA 03-2011 - 3.1 
(Sydney Water) 


Suburban Commercial Max Day 
Demand 


kL/Ha/day 41 Water Supply Code of Australia 
WSA 03-2011 - 3.1 (Sydney 
Water 2014 Edition) 


BASIX Reduction % 40 Building Sustainability Index 
Targets 


4.3 Forecast Demand 


An estimate of the future potable water demand for the Metro Quarter as a result of 
redevelopment has been calculated based on the development yields in Section 4.3. These 
figures provide information on the estimated quantity of dwellings for residential units and 
Gross Floor Area (GFA) for retail and commercial developments. The site has been 
classified as comprising of ‘high density dwelling’ and ‘local commercial’ development’. 
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The cumulative Maximum Daily Demand (MDD) of the Metro Quarter when assuming BASIX 
compliance is estimated to be approximately 387kL per day as shown below in Table 4. 


Considering the ±15% range in development yields, the Maximum Day Demand (MDD) 
could vary from 330-450kL per day. 


Table 4: Estimated Cumulative Maximum Daily Potable Water Demand 


Study Area 
Water Demand kL/day Cumulative (inc BASIX) 


Total per 
Study Area 
(kL/day) 


0 to 5 Years 5 to 10 Years 


Apartments Commercial Apartments Commercial 


Metro Quarter 168 26 336 51 387 


4.4 On-Site Utility Infrastructure 


The existing Sydney Water potable water network within or adjacent the Metro Quarter has 
been identified based on DBYD reports. These records specify the presence of a number of 
Sydney Water mains located underneath and immediately adjacent to the site. 


Key existing potable network infrastructure includes the following mains: 


 DN500mm, DN300mm and DN100mm CICL mains run along Ragland Street; 


 DN150mm and DN100mm CICL mains run along Botany Road; 


 DN100mm CICL main along Wellington Street; and 


 DN150 and DN100 CICL main along Cooper Street. 


The depths and position of the existing reticulation mains are unknown, further investigation 
is required to determine the exact existing layout. Further investigation at the detailed 
development application phase is required to confirm the potential impacts of the design on 
the existing network. 


The key trunk mains adjacent to the Metro Quarter: 


 An existing DN1500mm SCL IBL trunk main at the intersection of Wellington Street 
and Elizabeth Street, which provides connection into the Potts Hill Water 
Distribution System (250m adjacent to the sites eastern boundary); 


 An existing DN500mm CICL main running along the south side of McEvoy Street 
(adjacent to the sites southern boundary); and 


 An existing DN450mm CICL main running along Cope Street (adjacent to the sites 
western boundary). 


It is noted that the above discussion only considers Sydney Water infrastructure, there is the 
potential that private or other authority water infrastructure is present on the site however no 
records of this infrastructure have been made available for this study and have not been 
identified on the DBYD plans. 
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Our indicative Potable Water connection route is shown below in Figure 12, onsite utility 
investigations and service searches are recommended post rezoning as a part of any future 
development application along with future Sydney Water consultation. 


4.5 Potential ESD Initiatives 


This report shows “baseline” utilities responses but key Ecologically Sustainable 
Development (ESD) initiatives that have the potential to deduce mains potable water 
demand and are recommended for further investigation: 


 Onsite rainwater reuse (embedded in current design); 


 Green walls and green roofs (embedded in current design); 


 High efficiency water fixtures (future consideration); and 


 Stormwater harvesting and water recycling (future consideration). 
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4.6 Coordination with Other Services 


Coordination of the proposed potable water infrastructure with other services in the proposed 
street network would generally be based on the Streets Opening Conference standards, 
these details are attached in Section 9.0. 


In addition, Section 5.12.5.2 of the Water Services Association of Australia codes (WSA 03-
2011-3.1, Sydney Water Edition – 2012) states that the clearance requirements for water 
mains from other service utility assets shall not be less than the minimum vertical and 
horizontal clearances as summarised in Figure 13. 
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Figure 13: Sydney Water Clearances between Water Mains and Underground Services 


(WSA 03-2011-3.1, Sydney Water Edition – 2012) 


4.7 Approvals and Next Steps 


The potable water strategy is to be confirmed through hydraulic modelling, with separate 
reports outlining the modelling outcomes to be submitted to Sydney Water. Further 
discussion is also to be undertaken with Sydney Water to confirm lead-in infrastructure 
requirements and pressures of existing potable water services. 


The key next steps in progressing the delivery of potable water infrastructure through 
detailed design, including the formal approval process for Sydney Water infrastructure 
consists of the following: 


1. Undertake hydraulic modelling to confirm the extent of any lead-in infrastructure 
upgrades required – Post Rezoning/Development Application; 


2. Undertake site investigations to confirm the layout and extent of existing on-site 
infrastructure (including non-Sydney Water infrastructure) – Post 
Rezoning/Development Application; 


3. Develop an overall water master plan for the Metro Quarter including staging 
considerations and agree this with Sydney Water – As a part of Development 
Applications; 


4. Develop diversion strategy (including any interim works to suit staging) and 
protection/build-over requirements for infrastructure that cannot be diverted - As a 
part of Development Applications; 


5. Establish a Head Deed to be signed by required parties (Sydney Water, Designer, 
WSC, Developer, Constructor) – As a part of detailed design; 
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6. Submit application/s for individual detailed design packages to SWC with drawing of 
proposed works in stages, Section 73– As a part of detailed design; 


7. SWC to issue of Notice of Requirements (NOR) with their requirements for water 
main layout, sizing and funding matters confirmed– As a part of detailed design; 
and 


8. Detailed design to be progressed based on the NOR and submitted to Sydney 
Water for approval – As a part of detailed design; 


It is noted that the above is for delivery of the water network through the street network, 
depending on the strata arrangement individual buildings will still need to make separate 
applications for each connection. 
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5.0 Wastewater 


5.1 Background 


Sydney Water wastewater facilities service the Metro Quarter which is processed through 
the Malabar Sewage treatment Plant Network (Botany) which has a capacity of 416 ML/d 
and services an area of 627km2. The local sewer catchments are shown below in Figure 14. 


Figure 14: Sydney Water Sewer Catchment Plan 


(Sydney Water, 2015) 


Potential development scenarios considered within this report indicate there will be a 
substantial increase in sewer loading throughout the Metro Quarter. 


As a part of the C2E Infrastructure Servicing Strategy (2015), Sydney Water indicated that 
the trunk system has the capacity to service the potential development scenarios; several 
carrier mains running to the trunk system from the Metro Quarter may require amplification. 


© Sydney Metro 2018 Page 35 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development 


Appendix P – Utilities and Infrastructure Assessment Report 







 


 


  


 


         


         


         


 


 


   


         
          


        
           


   
 


           
         


        
         


 
 


          
        


            
           


     
 


         
           


  
 


  


  
 


 


     


 


    


 


     


 


    


 


  


        
          


            
           


      
 


         
           


         
  


5.2 Demand Assessment 


An assessment of estimated sewer loading resulting from the development in the Metro 
Quarter has been undertaken to assist in determining the required infrastructure upgrades. 
Demand forecasting and profiles have been based on the average number of residential 
dwellings, and Gross Floor Area for retail and commercial development based on the 
development yields in Section 4.3 


The design criteria used to forecast future sewer loading are taken from the Sydney Water 
Area Planning Design Criteria Guide: WSA 02-2002-3.0 (Sewer Code of Australia) and is 
expressed as an Equivalent Population for a particular land use. The BASIX reduction has 
been taken from the Building Sustainability Index targets, these are summarised below in 
Table 5. 


In accordance with the Sydney Water criteria guide, the Metro Quarter has been classified 
as comprising of ‘high density dwellings’ and ‘local commercial’ development with an 
Equivalent Population (EP) per dwelling of 2.5 and EP/ha of 75. The Average Dry Weather 
Flow (ADWF) per Equivalent Population (EP) has been taken as 150 L/day or 0.0017L/s 
(ADWF(L/s) = 0.0017 * EP. 


Under BASIX requirement, new residential developments are required to reduce wastewater 
loading by 40% (since the BASIX amendment was introduced in 2006) compared to the 
average NSW dwelling. 


Table 5: Sewer Design Loading Criteria 


Land Use Units Potable Water 
Demand 


Sources 


High Density Residential EP/dwelling 2.5 SWC Area Planning Design Criteria Guide: WSA 02-2002-


3.0 (Sewer Code of Australia) 


Local Commercial EP/ha 75 SWC Area Planning Design Criteria Guide: WSA 02-2002-


3.0 (Sewer Code of Australia) 


ADWF L/s 0.0017 SWC Area Planning Design Criteria Guide: WSA 02-2002-


3.0 (Sewer Code of Australia) 


BASIX Reduction % 40 Building Sustainability Index Targets 


5.3 Forecast Demand 


An estimate of forecasted wastewater loading has been calculated based on figures 
provided by UrbanGrowth NSW Development Corporation (refer Section 4.3) specifically on 
the number of dwellings for residential units and the Gross Floor Area for commercial areas. 
Under this scenario, the ADWF allowing for BASIX is calculated to be approximately 2.40L/s 
for the entire Metro Quarter as shown in Table 6. 


Considering the ±15% in development yields, the ADWF could vary between 2.0-2.8L/s. It is 
noted that this cumulative demand is only for the proposed new development and does not 
include an assessment of the potable water usage of the existing development. 
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Table 6: Estimated Average Dry Weather Flow (ADWF) including BASIX (L/s) 


Study Area 
Wastewater ADWF (L/s) Cumulative (incl. BASIX) 


Total (L/S) 0 to 5 Years 5 to 10 Years 
Apartments Commercial Apartments Commercial 


Metro Quarter 1.1 0.10 2.21 0.20 2.41 


5.4 On-Site Utility Infrastructure 


The existing Sydney Water wastewater network has been identified based on Dial Before 
You Dig (DBYD) records. These indicate the presence of a number of existing wastewater 
mains throughout the Metro Quarter. 


The existing internal wastewater network primarily consists of the following: 


 A DN600mm VC main running along Cope Street (western boundary of the site), 
between Wellington Street and McEvoy Street; 


 A DN450mm VC main running through the centre of George Street, between 
Wellington Street and McEvoy Street; 


 A DN400 VC running south along Cope Street; and 


 A number of smaller reticulation mains ranging in size from DN225mm to 
DN300mm servicing individual building lots. 


As for the potable water network, the exact depths and positions of the existing reticulation 
mains are unknown. The existing and proposed waste water infrastructure is outlined below 
in Figure 15. It is important to note that wastewater is a gravity service and for the proposed 
servicing design to work hydraulically then the inverts of the existing and proposed services 
need to be checked to confirm that the falls are achievable – this should be done as part of 
design development. 


Onsite utility investigations and service searches are recommended post rezoning as a part 
of any future detailed development application, including investigation for any private sewer 
mains. Further consultation is also required with Sydney Water to consider and lead-in 
infrastructure requirements. 


5.5 Potential ESD Initiatives 


This report shows “baseline” utilities responses but key Ecologically Sustainable 
Development (ESD) initiatives recommended for further investigation as a part of detailed 
design include: 


 Onsite rainwater reuse (embedded in current design); 


 Blackwater / greywater use including split system (future consideration); and 


 Wastewater harvesting and water recycling (future consideration). 
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5.6 Coordination with Other Services 


Coordination of Sewer Infrastructure with other services in the proposed street network 
would generally be based on the Streets Opening Conference standards, these details are 
attached in Section 3.13. 


In addition, Section 4.4.5.2 of Water Services Association of Australia codes (WSA 02-2002-
2.2, Sydney Water Edition – Version 3) states the clearance requirements for sewers in 
Table 4.2, as summarised below in Figure 16 which indicates existing wastewater locations 
and potential connection points. 


Figure 16: Sydney Water Clearance between Sewers and Other Underground Services 


(WSA 02-2002-2.2, Sydney Water Edition – Version 3) 
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5.7 Approvals and Next Steps 


The sewer strategy is to be confirmed through hydraulic modelling, with separate reports 
outlining the modelling outcomes to be submitted to Sydney Water. Further discussion is 
also to be undertaken with Sydney Water to confirm lead-in infrastructure requirements and 
to check inverts of gratify pipes to ensure falls are achievable. 


The key next steps in progressing the delivery of sewer infrastructure through design 
development, including the formal approval process for Sydney Water infrastructure, 
consists of the following: 


1. Undertake hydraulic modelling to confirm extent of any lead-in infrastructure 
upgrades required – Post Rezoning/Development Application; 


2. Undertake site investigations to confirm the layout and extent of existing on-site 
infrastructure (including non-Sydney Water infrastructure) – Post 
Rezoning/Development Application; 


3. Develop an overall wastewater master plan for the Metro Quarter including staging 
considerations and agree these with Sydney Water. Being a gravity service, this will 
need to include consideration of the depth of the existing sewer infrastructure to be 
maintained and/or connected to (based on manhole survey) and proposed grading 
of the site - As a part of Development Applications; 


4. Develop a diversion strategy (including any interim works to suit staging) and 
protection/build-over requirements for infrastructure that cannot be diverted - As a 
part of Development Applications; 


5. Establish a Head Deed to be signed by required parties (Sydney Water, Designer, 
WSC, Developer, Constructor) – As a part of detailed design; 


6. Submit application/s for individual detailed design packages to SWC with drawing of 
proposed works in stages, Section 73 – As a part of detailed design; 


7. SWC to issue of Notice of Requirements (NOR) with their requirements for water 
main layout, sizing and funding matters confirmed – As a part of detailed design; 
and 


8. Detailed design to be progressed based on the NOR and submitted to Sydney 
Water for approval – As a part of detailed design; 


It is noted that the above is for delivery of the wastewater network through the street 
network, depending on the strata arrangement individual buildings will still need to make 
separate applications for each connection. 
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6.0 Electrical 


6.1 Background 


Electrical servicing to the Metro Quarter is provided by Ausgrid. Projections produced as part 
of the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) indicate that there will 
be a substantial increase in electrical demand throughout the Waterloo Precinct. There may 
not be sufficient capacity within the local zone substation to supply the proposed demand at 
Waterloo. 


6.2 Demand Assessment 


An assessment of the estimated electrical demand for the Metro Quarter has been 
undertaken to assist in determining the required infrastructure upgrades. Demand 
forecasting and profiles were developed for the Metro Quarter based on AS3000 Table C3 
rates and also Ausgrid NS109 Table B unless indicated otherwise. These are shown 
respectively in Table 7 and Table 8. 


Table  7: AS3000:2007  - Table C3 Maximum Demand (non-domestic installations)  
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Table 8: Ausgrid NS109 - Table 4 Guide to Typical Load Densities 


For this Waterloo Precinct we have adopted the following load ranges: 
 Apartments = 5,500 VA / dwelling 


 Commercial flood space = 100 VA / m2 


 Retail flood space = 250 VA / m2 


 Lifts = 120,000 VA / unit 


 Carparking = 15 VA / m2 


 Electric Car Charging = 7 kW with 60% diversity 


6.3 Forecast Demand 


Table 9 below summarises the total maximum electrical demand for the site, to develop this 
demand profile we have made the following assumptions based on the information in 
Section 4.3: 


 Commercial space breakdown = 8,645 m2 


 Retail space breakdown = 3,905 m2 
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 Assumed number of lifts = 20 


 Assumed carpark space = 25,000 m2 


Table 9 Total Maximum Electrical Demand 


Electrical 
Loads Quantity Unit kVA / 


unit Subtotal kVA 


Apartments 700 no 4 2,800 
Commercial 8,645 no 0.1 865 
Retail 3,905 no 0.25 976 
Lifts 20 no 80 1,440 
Carparks 25,000 no 0.015 375 
Electric Car 
Charging 10 No 4.67 47 


Total kVA 6,503 
Include 15% Future Capacity 7478 


The overall peak electrical demand for all buildings and carparks following development has 
been estimated to be 6.5MVa. Considering a +15% to account for future design 
development, this increases to approximately 7.5MVA. It is noted that the above loads 
currently account for diversity. 


It is noted that while a gas connection has been allowed for and indicative gas demand rates 
have been developed, the above table assumes that apartments use electricity rather than 
gas for cooktops and heating. Preliminary demand assessments indicate that adoption of 
gas cooktops will reduce the total electrical demand by 0.8mVA. 


Transport Peak Energy Demand Requirements 
They proposed Waterloo Metro Station is currently being developed by Sydney Metro and as 
a part of their works they are continuing to develop and refine their required electrical loads. 


It is understood that Sydney Metro is bringing in separate cabling and infrastructure to 
support the proposed use by the transport infrastructure (including the trains) and that this 
would be unsuitable for the purposes of the retail and residential components of the 
proposed Metro Quarter. 


An allowance for 10 electric charge charging points has been allowed for in the development 
however this is subject to further design development. 


6.4 On-Site Utility Infrastructure 


The existing Ausgrid electrical infrastructure on the site has been identified based on Dial 
Before You Dig (DBYD) records and information provided from the Ausgrid Distribution and 
Transmission Annual Planning Report, 2017. The Metro Quarter falls within the Eastern 
Suburbs load area and is serviced by substations and feeders as shown in Figure 17 below. 
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Figure 17: Eastern Suburbs load area (Ausgrid, 2017) 


Existing electrical assets within or adjacent the Metro Quarter site boundary include: 


 A large concentration of LV and HV distribution cables and conduits within George 
Street, McEvoy Street, Wellington Street and Elizabeth Street; 


 Existing overhead power running along streets; and, 


 A number of above-ground distribution substations stepping down the 11kV supply 
located on McEvoy Street, George Street, Cope Street, Phillip Street, Raglan 
Street, and Pitt Street. 


The exact depths and positions of the existing reticulation mains are unknown thus further 
investigation as part of the detailed development application is required to determine the 
exact existing layout. If any new 11kV reticulation is required within 4 metres of the existing 
HV cables, ratings assessments to demonstrate to Ausgrid’s satisfaction that there are no 
mutual heating issues between cables. 


During consultation meetings, Ausgrid have noted that there may be supply limitations to 
Zetland Zone Substations, which may make a proposed connection infeasible. They have 
noted that for both the Metro Quarter and wider SSP, there may be capacity to provide a 
temporary connection to Green Square Zone Substation via 11kV feeders and that this 
should be considered further in conjunction with the upcoming RMS road widening project 
along McEvoy St. 


Ausgrid further note that the future development for the adjoining Waterloo Estate (not the 
Metro Quarter), may potentially require a new Zone Substation site to cater for the growth in 
load demand. It is expected that all existing aerial infrastructure within each development 
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site would be abandoned or relocated underground. Furthermore, City of Sydney will likely 
require undergrounding of existing aerial infrastructure in the streets bounding the site. 


The existing and proposed Ausgrid infrastructure is outlined in Figure 20, this plan only 
considers Ausgrid infrastructure and there may be private electrical infrastructure present on 
the site. Additionally, it shows a substation in each development tower however there may 
be the opportunity to centralise substations if the development was constructed as one lot. 


6.5 Undergrounding of Existing Electrical 


Figure 18 and Figure 19 show the existing overhead electrical infrastructure along Botany 
Road and Cope Street immediately adjacent to the proposed site. It is evident that 
undergrounding of these assets will be complex given the already spatially constrained 
network. 


Figure 18 Botany Road (Google Maps, 2017) 
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Figure 19 Cope Street (Google Maps, 2017) 


6.6 Potential ESD Initiatives 


This report shows “baseline” utilities responses but key Ecologically Sustainable 
Development (ESD) initiatives recommended for further investigation as a part of detailed 
design include: 


 Solar PV (embedded into current design); 


 Building orientation (embedded into current design); 


 Natural ventilation of common areas (embedded into current design); 


 Electric car charging (embedded into current design); 


 Centralised heat extraction system (future consideration); 


 Geothermal cooling (future consideration); 


 Smart metering (future consideration); and 


 Glazing options to improve thermal comfort and reduce heating and cooling loads. 


It is noted that these would have an impact on the final electrical peak demand and 
associated infrastructure upgrade requirements. 
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6.7 Coordination with Other Services 


Coordination of the proposed electrical infrastructure with other services in the proposed 
street network would generally be based on the Streets Opening Conference standards 
(these details are attached in Section 9.1). 


Ausgrid’s specification “NS130: Specification for Laying of Underground Cables up to 22kV” 
does not provide specific information on clearances from other services. If the electrical 
services are installed within the standard allocation, the separations given by the other 
services provider should apply for all crossings. Where a reduced allocation is proposed, 
separations should be determined in consultation with Ausgrid. 


In addition to the above, all works will also comply with Ausgrid Network Standards NS 156 
“Working near or around underground cables”. 


6.8 Approvals and Next Steps 


The key next steps in progressing the delivery of electrical infrastructure through detailed 
design including the formal Ausgrid approval process consists of the following (in conjunction 
with further Ausgrid coordination and consultation with Sydney Metro and RMS on 
coordinating lead-in infrastructure): 


1. Undertake site investigations to confirm the layout and extent of existing services 
(including non-Ausgrid assets) – Post Rezoning/Development Application; 


2. Confirm arrangements for supply and ownership of street lighting – As a part of 
Development Applications; 


3. Confirm extent of existing infrastructure that can be abandoned and/or requires 
diversion - – Post Rezoning/Development Application; 


4. Develop duct masterplan and make submission to set up case with Ausgrid – As a 
part of Development Applications; 


5. Develop staged designs for delivery of the new infrastructure – As a part of detailed 
design; 


6. Liaise with City of Sydney to confirm requirements for undergrounding of existing 
infrastructure – As a part of Development Applications; 


7. Ausgrid to provide detailed requirements – As a part of Development Applications, 
As a part of detailed design; 


8. Ausgrid to issue Design Information Pack (DIP), Design Contract & Deed of 
Agreement As a part of detailed design; and 


9. Submit detailed design of individual packages for approval - As a part of detailed 
design; 


It is noted that the above is for delivery of the duct network through the street network, it is 
expected that the buildings will need to make separate applications for connection, including 
installation of new feeders. 


Additionally, further coordination with Sydney Metro is required to determine the location, 
conduits and lead-in for any new feeders to the Metro Quarter. 
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7.0 Gas 


7.1 Background 


Gas servicing to the Metro Quarter is provided by Jemena. Projections produced as part of 
the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) indicate that there will be a 
substantial increase in gas demand throughout the Metro Quarter. Whilst there is a 
substantial distribution network in the area, it is predominately comprised of small 
connections providing supply at a low pressure. 


As a part of the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) Jemena 
indicated that although they have the ability to service the general Metro Quarter they have 
not confirmed whether the existing infrastructure within the Metro Quarter has sufficient 
capacity. Confirmation of capacity and potential required upgrades will be received when 
formal connection applications are received. 


The following table outlined the rates used to derive the estimated gas demand within the 
Metro Quarter, applied to residential dwellings only. 


Table 10: Gas Demand Unit Rates 


Building Type Peak Demand Rate Unit 


Residential 2.169863014 
3


m /day/dwelling 


BASIX Reduction 25 % 


7.2 Demand Assessment 


An assessment of the gas demand has been undertaken to assist in determining the 
required infrastructure upgrades associated with the Metro Quarter. 


Jemena use an energy demand of 20 gigajoules (GJ) per year (equating to 2.17 m3/day) to 
estimate the average annual domestic usage of natural gas for residential dwellings. This 
usage rate typically equates to a natural gas hot water tank, cook top and heating point. 
Peak demand and annual gas demand are also dependent on the plant supplying the project 
area. 


Jemena have confirmed that different rates are to be used for commercial spaces however 
they were unable to confirm estimated rates, as such this has been excluded from this 
assessment. However, the demand from commercial land uses is expected to be 
substantially less than from residential usage. It should be noted that the gas demands do 
not account for alternative supply scenarios such as trigeneration. 


7.3 Forecast Demand 


Table 11 presents the estimated natural gas usage for the Metro Quarter, assuming supply 
to residential properties only. A BASIX reduction of 25% has been applied to the gas 
demand. 
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While gas usage can increase under BASIX to offset electrical demand, gas prices have a 
much greater effect on demand. Due to this variability, it has been assumed that there is no 
net increase or reduction consequent of BASIX compliant dwellings. 


The average cumulative gas demand is estimated to be approximately 1,139 m3/day as 
shown in Table 11. Considering a ±15% range for development yields, the gas demand 
could vary from approximately 968-1,310 m3/day which includes the BASIX reduction. 


Table 11: Estimated Cumulative gas demand assessment (incl. BASIX) 


Study Area 
Gas m3/day Cumulative (incl. BASIX) 


Total 
(m3/day) 0 to 5 Years 5 to 10 Years 


Apartments Commercial Apartments Commercial 


Metro 
Quarter 570 N/A 1,139 N/A 1,139 


7.4 Existing On-Site Utility Infrastructure 


There is currently an extensive network of gas mains within the Metro Quarter, in particular: 


 An external secondary trunk main (1050kPa) that lies approximately 150m of the 
Metro Quarter’s southern border at the corner of George Street and Allen Street; 
and 


 A number of medium pressure 210kPa network mains servicing the existing 
buildings. 


The existing and proposed services are shown below, the exact depths and positions of the 
existing reticulation mains have not been confirmed and further investigations will likely be 
required to determine the extent of diversions required. 


7.5 Potential ESD Initiatives 


It is noted that mains gas, while currently less carbon intensive than grid electricity per unit of 
energy, is still a fossil fuel and releases greenhouse gases during combustion. If the goal is 
to transition to a zero carbon economy by 2050, the focus naturally must be on minimising 
the use of energy and lowering energy emissions overall. 


As a part of future design development, consideration should be given to using a sustainable 
electrical supply rather than gas for heating and cooking. 
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7.6 Coordination with Other Services 


Coordination of the proposed gas infrastructure with other services in the proposed street 
network would generally be based on the Streets Opening Conference standards (these 
details are attached in Section 3.13). 


Jemena provide guidance on horizontal and vertical clearances, the minimum separations 
between electrical and natural gas mains are provided in Table 1.0 of “Natural Gas 
Requirements for Developer Provided Trench” as summarised in Table 12. 


Table 12: Jemena minimum separation between utilities 


Utility 
Minimum Separation 


Gas Mains up to 75mm 
diameter 


Gas Mains of 110mm diameter or 
larger 


Telecommunication cables and/or 


conduits 
150 mm 300 mm 


2
Protected Low Voltage electricity cables 150 mm 300 mm 


2
Protected High Voltage electricity cables 300 mm 300 mm 


1. Separations relate to distances between conduits/cables peripheries 


2. “Protected” refers to mechanical protection of the cables, which usually takes the form of either polymeric 
strips (at least 3 mm thick) or clay brick 


3. The above table is considered to provide desirable minimum separations. Consideration should be given 
for the need to access for future maintenance of services when determining the required separations 


7.7 Approvals and Next Steps 


Jemena does not have a formal approval process, with supply arrangements being 
confirmed by Jemena as part of their quotation for construction to be provided following 
submission of applications for connection. 


The formal approval process for provision of Jemena infrastructure to be progressed through 
detailed design processes consists of the following main steps: 


1. Undertake site investigations to confirm the layout and extent of existing services 
(including non-Jemena infrastructure) – Post Rezoning/Development Application; 


2. Submit masterplan including staging of delivery to Jemena for agreement – As a 
part of detailed design; 


3. Submit application for design to Jemena for individual detailed design packages (to 
include proposed alignment) – As a part of detailed design; and 


4. Jemena will provide a quote for construction works – As a part of detailed design; 


It is noted that the above is for delivery of the gas network through the street network, 
depending on the strata arrangement individual buildings will still need to make separate 
applications for each connection. 
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8.0 Data and Communication 


8.1 Background 


A number of communication providers have assets running adjacent to and intersecting the 
Metro Quarter: 


 NBN Co, NswAct; 


 Nextgen, NCC – NSW; 


 Optus and/or Uecomm, Nsw; 


 PIPE Networks, Nsw; 


 Telstra NSW, Central; 


 Verizon Business (Nsw); and 


 Vocus Fibre Pty Ltd (NSW). 


While there are numerous utility providers adjacent to the development, if a developer does 
not choose another developer than NBN is the infrastructure provider of last resort for 
developments greater than 100 units. As such this section has focused on connection to the 
NBN network, a map showing the current rollout of the NBN network in the area is provided 
below in Figure 22. 


It is noted that this figure does not include backhaul costs or pulling cables and assumes that 
existing conduits can be linked to existing conduits and new cables can be pulled through 
existing ducts. 


8.2 Demand Assessment 


No demand has been calculated for telecommunications infrastructure as it cannot be 
estimated in the same way as other utilities. 


8.3 On-Site Utility Infrastructure 


On-site utility infrastructure for each telecommunications service is summarised below, 
Figure 22 shows the proposed telecommunication connection route for the Metro Quarter. 


Telstra 
Underground Telstra services are located in the streets forming the boundary of the site as 
well as servicing existing lots within the Metro Quarter. It has been assumed that the existing 
Telstra services will be required to be abandoned, relocated or replaced as a part of the site 
development, due to the fact that the existing levels are unlikely to be consistent with the 
proposed building locations. This assumption is to be confirmed during detailed design of the 
Metro Quarter. 


It is also likely that City of Sydney will require any existing overhead Telstra infrastructure to 
be relocated underground within the site and the bounding roads. 


Optus/Southern Cross 


© Sydney Metro 2018 Page 53 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development 


Appendix P – Utilities and Infrastructure Assessment Report 







 


 


  


 


         


         


         


 


 


            
               
      


 
           


       
      


 
 


           
             


           
        


   
 


 
         


          
       


       
 


  
           


           
          


           
        
    


 
  


         
         


       
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Optus has a major network critical cable located within the vicinity of the Metro Quarter but 
outside of the site extents. The exact location of this cable may need to be confirmed 
through site investigations which will determine the allowable extent of works. 


Currently no connection to the Optus network is proposed as part of the Metro Quarter 
works. Onsite utility investigations and service searches are recommended post rezoning as 
a part of any future development application. 


Uecomm 
Uecomm has a limited number of assets present adjacent to the Metro Quarter, beginning 
on Wellington Street at the Pitt Street intersection, and continuing eastward. It has been 
assumed at this stage that existing Uecomm services are to be retained and left in their 
existing position. No connections to the Uecomm network have been proposed as part of the 
Metro Quarter works. 


AAPT 
AAPT has a number of assets present within the Metro Quarter. AAPT has ducts travelling 
on the eastern side of George Street up until the intersection with John Street, where third 
party ducts for AAPT assets are utilised. No connections to the AAPT network are proposed 
as part of the Metro Quarter works. 


Nextgen 
Nextgen has a number of assets in third party ducts within and adjacent to the site. The 
internal Nextgen asset travels up the western side of George Street, turns onto the southern 
kerb of Wellington Street and continues to travel up Pitt Street, adjacent to the sites eastern 
boundary. There is another Nextgen asset on the western kerb of Cope Street, adjacent to 
the sites western boundary. No connections to the Nextgen network are proposed as part of 
the Metro Quarter works. 


Primus 
Primus has limited assets within the Metro Quarter. Their asset runs along the eastern side 
of Cope Street, adjacent to the western boundary. No connections to the Primus network are 
proposed as part of the Metro Quarter works. 
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8.4 Coordination with Other Services 


Coordination of the proposed communications infrastructure with other services in the 
proposed street network would generally be based on the Streets Opening Conference 
standards (these details are attached in Section 8). 


The clearances for NBN services from other utilities is given in Section 5.2.13 of “New 
Development: Deployment of the NBN Co Conduit and Pit Network – Guidelines for 
Developers”, these requirements are presented in 
Figure 23 below. 


Figure 23: NBN Clearances from Other Carriers and Underground Services 


8.5 Approvals and Next Steps 


Confirmation is required from NBN Co that the site is eligible for supply from their network. 
Following this an initial application is required and a formal agreement entered into between 
NBN Co. and the developer prior to construction works commencing (this does not prevent 
designs from being approved). 


The next steps generally consist of the following: 


1. Undertake site investigations to confirm the layout and extent of existing services 
(including private infrastructure associated with previous land-uses) – Post 
Rezoning/Development Application; 


2. Liaise with existing telecommunication providers to confirm the requirement for 
diversion and/or relocation of their existing infrastructure – Post 
Rezoning/Development Application; 


3. Confirm proposed infrastructure master plan (including staging) and in principle 
supply arrangements with NBN or other provider - As a part of Development 
Applications; 
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4. Initial application submitted to NBN Co. for supply of the site from their network - As 
a part of Development Applications; 


5. NBN Co. to confirm supply can be provided and provide draft agreement – As a part 
of detailed design; 


6. Revisions of agreement where required – As a part of detailed design; 


7. The developer to sign NBN Co. agreement – As a part of detailed design; 


8. Liaise with existing telecommunication providers for quotes for diversions or 
abandonments including any interim works – As a part of detailed design; and 


9. Submit detailed design of individual packages for approval – As a part of detailed 
design; 


It is noted that the above is for delivery of the NBN pit and pipe network through the new 
street network, it is expected that the buildings will need to make separate applications for 
connection. 
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9.0 Utility Service Corridors 


9.1 Streets Opening Conference Service Corridors 


The “Guide to Codes and Practices for Streets Opening” by the NSW Streets Opening 
Conference (SOC), 2009 provides guidelines for service allocations within the footpath. 


It has been assumed that the majority of new utility infrastructure for the Waterloo Site will be 
within new footpaths; these should follow the allocations shown below in Figure 24. However 
it is noted that due the density of existing services on the Metro Quarter that these 
allocations may not be able to be achieved. It is further noted that the City of Sydney 
generally requires the street lighting to be located adjacent to the kerbline, particularly if it is 
their asset. 
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Figure 24: Streets dedicated after 1 January 1991 


(SOC, 2009) 


Where shallow footpaths between 2-3m are required, then shared trench arrangements may 
be used as shown below in Figure 25. 


Again, it is noted that City of Sydney generally requires the street lighting to be located 
adjacent to the kerbline, particularly if it is their asset. 
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Figure 25: Allocation of space in narrow footways 


(SOC, 2009) 


The shared trenching arrangement is not considered appropriated where main/trunk services 
are provided; this includes any potential HV electrical feeders. Furthermore, while Ausgrid 
has shared trench agreements with Telstra, no such agreement exists with NBN Co. 
therefore shared trenching is not considered desirable for the Waterloo site. 


Further consultation will also be required with the City of Sydney to confirm if street lighting 
will be separate from the electricity supply, if so the standard allocation may require revision. 
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10.0 Conclusion 


A number of utility constraints that affect the Metro Quarter including: 


 A number of electrical HV transmission lines, particularly on Wellington, Cope, and 
George Street; 


 The 2.5m potable water Pressure Tunnel and Shaft that bisects the site; 


 A number of trunk potable water services on McEvoy, Cope and George Street; 


 A major Optus fibre cable rout that runs along George Street; 


 Large concentrations of services within footpaths that will potentially require 
relocation as a part of any footpath upgrades; and 


 Aboveground powerlines that may need to be undergrounded. 


Opportunities and needs to support the precinct include: 


 The site is currently well serviced by utility infrastructure; 


 Trunk services may have excess capacity to service the initial phases of the new 
development, however local amplifications are likely and new electrical feeder cables 
will likely be required; 


 There may be the opportunity to re-use redundant electrical utility routes for new 
infrastructure; 


 Areas such as the Australian Technology Park (ATP) or Green Square Town Centre 
may enable the sharing of sustainable utility infrastructure and potential recycled 
water networks; and 


 Required lead-in utility works may be shared with the new Sydney Metro Station, in 
particular shared trenches may reduce capital costs. 


Future work that is required to enable detailed development applications includes: 


 Further coordination with utility authorities to confirm lead-in infrastructure 
requirements and routes; 


 Further coordination with Sydney Metro to determine shared servicing options; 


 Potential hydraulic modelling to confirm potable and wastewater lead-in infrastructure 
upgrades; and 


 After further assessment of ESD options to take forward into detailed design, confirm 
the effects on utility supply and lead-in infrastructure requirements and routes. 


© Sydney Metro 2018 Page 61 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development 


Appendix P – Utilities and Infrastructure Assessment Report 







11.0 Assessment 


This Utilities report presents: 


Table 13: SEARs Responses 


Metro Quarter SEARs Utilities and Servicing Infrastructure Response 


Section 18. Utilities 


 


 


  


 


         


         


         


 


 


  
  


 
     


       


    


 
  


 
 


 


   
  


 
   


    
    


 
   


    
 


 
   


   
   


  
 


      
  


 
 


  
  


 
    


 
 


 
   


    
   


   
   


  
 


      
  


   
   


 
      


  
   


   
 


    
   


 
   


     


The EIS shall identify the existing 
capacity of the site to service the 
development proposed and any 
augmentation required for utilities, 
including arrangements for electrical 
network requirements, drinking water, 
waste water and recycled water. 


 


 


 


 


 


 


 


 


 


 


 


 


Proposed on-site generation / water recycling are listed in Section 5.5 
and 7.5, more detailed analysis is considered in the ESD Report 


Required capacity and augmentations needed for the proposal are 
contained within figures 8, 11, 16, 17 and 18. These include potential 
amplification of trunk lead in infrastructure. 


Sustainability and climate change adaptation measures are 
considered in each section however more details are provided in the 
ESD Report 


Electrical loads include air conditioning allowance to manage 
increasing heat, further details including the effects of changing 
rainfall patterns are considered within the Climate Change Report and 
the Flooding and Stormwater Study 


AECOM employ Sydney Water accredited designers and have 
suitably qualified hydraulic engineers who prepared the water utilities 
component 


AECOM employ registered Level 3 ASP personnel and suitably 
qualified electrical engineers prepared the power utility requirements 


Development yields are contained within Section 4.2, peak demands 
and forecasts (including stage) are contained within each utility 
section 


The Ausgrid requirements to service the development are contained 
within Section 7, these were developed through consultation with 
Ausgrid and include high-level impacts. Planned onsite generation is 
unlikely to substantially affect the peak demand even if paired with 
battery storage, requirements for relocation are identified but detailed 
analysis will form part of design development 


We cannot comment on Sydney Metro loads in this document as they 
are still under consideration and will be supplied separately to the 
residential, retail and commercial components of the development. 
Allowances for electric car charging is included in Section 7.3 


We cannot comment on Sydney Metro loads in this document as they 
are still under consideration and will be supplied separately to the 
residential, retail and commercial components of the development. 
Allowances for electric car charging is included in Section 7.3 


The capacity of Sydney Water’s network to service the development 
is considered within Sections 5 and 6. 


Integrated water cycle managements and / or sustainability initiatives 
are contained in each section however more details are contained 
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Metro Quarter SEARs Utilities and Servicing Infrastructure Response 


 


 


 


 


within the ESD Report 


The location of services assets is contained within Figures 1, 2, 7, 8, 
10, 11, 13, 16, 17 and 18. 


Proposals to mitigate risks are contained within each utility section 
and Section 12 


The outcomes of ESD Study have been incorporated within each 
section, noting that the final selection of ESD options will be subject 
to design development 


Current utility design standards have been complied with and are 
designed to be underground, it is also noted with Section 7.4 that 
existing overhead utilities are to be undergrounded. 
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		1.0 Introduction 

		1.0 Introduction 

		1.1 Purpose of this report 

		1.1 Purpose of this report 

		This report accompanies a concept State Significant Development Application (concept SSD Application) submitted to the Department of Planning and Environment (DPE) pursuant to Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept SSD Application is made under Section 4.22 of the EP&A Act. 

		This report should be read in conjunction with the Nominated State Significant Precinct (SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018. That study proposes new planning controls to facilitate the development proposed. 

		Sydney Metro is seeking to secure concept approval for over station development (OSD) above and adjacent to Waterloo Station comprising a podium and three taller buildings which include commercial, residential, and community land uses. The concept SSD Application seeks consent for a building envelope and use for residential, retail, commercial, entertainment, community and recreational purposes, maximum building height, maximum gross floor area (GFA), pedestrian and vehicular access, circulation arrangement

		Sydney Metro proposes to procure the construction of the OSD as part of an integrated station development package, which would result in the combined delivery of the station, OSD and public domain improvements. The station and its public domain elements form part of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved by DPE on 9 January 2017. 

		As the development is within a rail corridor, is associated with railway infrastructure and is for “commercial premises or residential accommodation” with a Capital Investment Value of more than $30 million, the project is identified as State Significant Development (SSD) pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and Regional Development) 2011 (SRD SEPP). 

		This report has been prepared to outline the Utilities and Infrastructure Servicing impacts 

		and specifically respond to the Secretary’s Environmental Assessment Requirements 

		(SEARs) issued for the concept SSD Application on 29June 2018 which states that the Environmental Impact Statement (EIS) is to address the following requirements: 

		th 
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		Reference 

		Reference 

		Reference 

		SEARs Requirement 

		Where Addressed in Report 



		18.0 Utilities 

		18.0 Utilities 

		The EIS shall identify the existing capacity of the site to service the development proposed and any augmentation requirements for utilities, including arrangements for electrical network requirements, drinking water, waste water and recycled water. 

		Section 3.0, 4.0, 5.0, 6.0, 7.0 and 8.0 

		Section 3.0, 4.0, 5.0, 6.0, 7.0 and 8.0 









		1.2 Overview of the Sydney Metro in its context 

		1.2 Overview of the Sydney Metro in its context 

		Sydney Metro is Australia's biggest public transport project. A new standalone metro railway system, this 21st century network will deliver 31 metro stations and 66km of new metro rail for Australia's biggest city — revolutionising the way Sydney travels. Services start in the first half of 2019 on Australia’s first fully-automated railway. 

		Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network so it can grow with the city’s population and meet the future needs of customers. In early 

		2018, the Future Transport Strategy 2056 was released as an update to the NSW Long Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is identified as a committed initiative in the Future Transport Strategy 2056. 

		Sydney Metro is comprised of three projects (refer to : 

		Figure 1)



		Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion project is now under construction and will open in the first half of 2019 with a metro train every four minutes in the peak. 

		Sydney Metro City & Southwest — a new 30km metro line extending the new metro network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, through the CBD and south west to Bankstown. It is due to open in 2024 with an ultimate capacity to run a metro train every two minutes each way through the centre of Sydney. 

		Sydney Metro West – a new underground railway connecting the Parramatta and Sydney central business districts. This once-in-a-century infrastructure investment will double the rail capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 

		Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 

		Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also provide an interchange with the T1 Northern Line to allow faster connections for customers 

		from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD. 

		Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 

		Sydney suburban rail network, will increase the capacity of train services entering the Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s an increase of up to 60 per cent capacity across the network to meet demand. 
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		Figure 1: Sydney Metro alignment map 

		Sydney Metro City & Southwest includes the construction and operation of a new metro rail 

		line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 

		Bankstown through the conversion of the existing line to metro standards. 

		The project also involves the delivery of six (6) new metro stations, including at Waterloo, together with new underground platforms at Central. Once completed, Sydney Metro will have the ultimate capacity for a train every two minutes through the CBD in each direction a level of service never seen before in Sydney. 

		-



		On 9 January 2017, the Minister approved the Sydney Metro City & Southwest -Chatswood to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 

		The CSSI Approval includes all physical work required to construct the CSSI, including the demolition of existing buildings and structures on each site. Importantly, the CSSI Approval also includes provision for the construction of below and above ground structures and other components of future OSD (including building infrastructure and space for future lift cores, plant rooms, access, parking and building services, as relevant to each site). The rationale for this delivery approach, as identified within t
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		The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified that the OSD would be subject to a separate assessment process. 

		Since the CSSI Approval was issued, Sydney Metro has lodged four modification applications to amend the CSSI Approval as outlined below: 

		 

		 

		 

		Modification 1 -Victoria Cross and Artarmon Substation which involves relocation of the Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren Street together with inclusion of a new station entrance at this location referred to as Victoria Cross North. The modification also involves the relocation of the substation at Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application was approved on 18 October 2017. 



		 

		 

		Modification 2 -Central Walk which involves additional works at Central Railway Station including construction of a new eastern concourse, a new eastern entry, and upgrades to suburban platforms. This modification application was approved on 21 December 2017. 



		 

		 

		Modification 3 -Martin Place Station which involves changes to the Sydney Metro Martin Place Station to align with the Unsolicited Proposal by Macquarie Group Limited (Macquarie) for the development of the station precinct. The proposed modification involves a larger reconfigured station layout, provision of a new unpaid concourse link and retention of the existing MLC pedestrian link and works to connect into the Sydney Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed



		 

		 

		Modification 4 -Sydenham Station and Sydney Metro Trains Facility South which incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 





		South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 

		ancillary infrastructure and track and signalling works into the approved project. This modification application was approved on 13 December 2017. 

		The CSSI Approval as modified allows for all works to deliver Sydney Metro between Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 

		The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to metro standards. This part of the project, referred to as the Sydenham to Bankstown upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for which an EIS was exhibited between September and November 2017. A Response to Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for f



		1.3 Nominated State Significant Precinct -Waterloo 

		1.3 Nominated State Significant Precinct -Waterloo 

		Following the decision to locate a metro station in Waterloo, the Minister determined that parts of Waterloo are of State planning significance which should be investigated for urban 

		© Sydney Metro 2018 Page 7 of 64 

		Sydney Metro City & Southwest | Waterloo Over Station Development Appendix P – Utilities and Infrastructure Assessment Report 

		Figure

		renewal through the SSP process. Study requirements for such investigations were issued by the Minister on 19 May 2017. 

		Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls that will enable future development applications for renewal of the Precinct. 

		The Precinct includes two separate but contiguous and inter-related parts: 

		 

		 

		 

		The Waterloo Metro Quarter (the Metro Quarter) 



		 

		 

		The Waterloo Estate (the Estate) 





		A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP Study for the Estate to provide a planning framework for the construction of OSD within the Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the proposed development to be delivered concurrently with the metro station, as an integrated station development. 

		As this concept SSD Application relies upon the planning framework proposed in the Metro Quarter SSP Study, it is anticipated that the SSP Study and EIS for the SSD Application will be exhibited concurrently. 



		1.4 Planning relationship between Waterloo Station and the OSD 

		1.4 Planning relationship between Waterloo Station and the OSD 

		While Waterloo Station and the OSD will form an integrated station development, the planning pathways defined under the EP&A Act require separate approval for each component of the development. In this regard, the approved station works (CSSI Approval) are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 

		For clarity, the approved station works under the CSSI Approval included the construction of below and above ground structures necessary for delivering the station and also enabling construction of the integrated OSD. This includes but is not limited to: 

		 

		 

		 

		demolition of existing development 



		 

		 

		excavation 



		 

		 

		integrated station and OSD structure (including concourse and platforms) 



		 

		 

		lobbies 



		 

		 

		retail spaces within the station building 



		 

		 

		public domain improvements associated with the station 



		 

		 

		access arrangements including vertical transport such as escalators and lifts 



		 

		 

		space provisioning and service elements necessary to enable the future development of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities connections and building services. 
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		The vertical extent of the approved station works above ground level is defined by the ‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the northern station box and RL 35.1 over the southern station box), above which would sit the OSD. An example of this delineation is illustrated in 

		Figure 2. 



		Figure

		Figure 2: Delineation between the Metro station and OSD 

		It is noted that the structural and service requirements and space provisioning to support OSD vary from station to station. For example, based on the current level of design, Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant rooms. However, the detailed design may be amended to incorporate these elements as part of the integrated station development. 

		The CSSI Approval also establishes the general concept for the ground plane of Waterloo Station including access strategies for commuters, pedestrians and workers. In this regard, the main pedestrian access to the station would be via an entry located at the corner of Raglan and Cope Streets. The station design has continued to be developed having regard to its integration with the Metro Quarter OSD, and as a result, a second entrance to the station is to be provided from a proposed public plaza adjacent to

		Since the issue of the CSSI Approval, Sydney Metro has design work to determine the technical requirements for the structural integration of the OSD with the station. This level of design work, together with the planning and design undertaken for the remainder of the 
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		Metro Quarter has informed the concept proposal for the OSD. It is noted that ongoing design development of the works to be delivered under the CSSI Approval would continue with a view to developing an Interchange Access Plan (IAP) and Station Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the CSSI Approval. The detailed design for the Metro Quarter would continue to evolve having regard to the IAP and SDPP. 

		Public domain improvement works immediately adjacent to Waterloo Station would be delivered as part of the CSSI Approval to support pedestrian movements between transport modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and kiss-and-ride bays on Cope Street), while other public domain works within the Metro Quarter are proposed as part of the OSD. Final details of public domain works for the OSD will be provided with the detailed SSD Application(s) following finalisatio



		1.5 The site 

		1.5 The site 

		1.5.1 Location 

		1.5.1 Location 

		The site is located within the City of Sydney Local Government Area (LGA). 

		The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational Church located at 103–105 Botany Road is within this block but is not part of the site. 

		The site has an approximate area of 1.287 hectares (refer to . 

		Figure 3)
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		Figure 3: Waterloo Station location plan 



		Figure

		Figure



		1.5.2 Site context 

		1.5.2 Site context 

		The Metro Quarter is located in Redfern Street Village (see the City of Sydney LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square and less than 1 kilometre south of Redfern Station. 

		Figure 4) in 



		Directly east is the Waterloo Estate (see , which is owned by the NSW Government and is under the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing dwellings and a small number of private dwellings in medium and high density forms, ranging from single storey attached dwellings to apartment buildings of up to thirty storeys. 

		Figure 5)



		The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park (ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with a range of businesses in technology and creative industries; and a start-up/business incubator hub. It is set to grow into a business park that will soon accommodate new premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has committed to two major office towers). 
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		Figure

		Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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		Figure

		Figure 5 Nominated State Significant Precinct -Waterloo 
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		The site comprises the following properties: 

		 

		 

		 

		136B Raglan Street Lot 4 DP 215751 



		 

		 

		59 Botany Road Lot 5 DP 215751  65 Botany Road Lot 1 DP814205  67 Botany Road Lot 1 DP228641  124-128 Cope Street Lot 2 DP228641  69-83 Botany Road SP75492  130-134 Cope Street Lot 12 DP399757 



		 

		 

		136-144 Cope Street Lots A-E DP108312  85 Botany Road Lot 1 DP27454  87 Botany Road Lot 2 DP27454  89-91 Botany Road Lot 1 DP996765 



		 

		 

		93-101 Botany Road Lot 1 DP433969 & Lot 1 DP738891  156-160 Cope Street Lot 31 DP805384 



		 

		 

		107-117A Botany Road Lot 32 DP805384 & Lot A DP408116 



		 

		 

		119-121 Botany Road Lot 1 DP205942 & Lot 1 DP436831  170-174 Cope Street Lot 2 DP205942 





		The buildings and structures on the site are now demolished in accordance with the CSSI Approval with the exception of one building which is being used to support construction. 





		1.6 Overview of the proposed development 

		1.6 Overview of the proposed development 

		This concept SSD Application follows the submission of a SSP Study which supports a proposal to amend existing controls to facilitate the proposed development. The concept SSD Application will in turn comprises the first stage of seeking SSD development consent for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for the design and construction of the OSD built form. 

		This concept SSD Application seeks approval for the planning and development framework and strategies to inform the future detailed design of the OSD. It specifically seeks approval for: 

		 

		 

		 

		maximum building envelopes, including maximum building heights, street-wall heights and ground and upper level setbacks 



		 

		 

		a maximum gross floor area (GFA) of 68,750 square metres, comprising: 





		 approximately 56,200 square metres GFA of residential accommodation, providing for approximately 700 dwellings, including 5 to 10 percent affordable housing and 70 social housing dwellings 
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		 approximately 3,905 square metres GFA of retail premises and entertainment facilities 

		 approximately 8,645 square metres GFA for business and commercial premises and community, health service and recreational facilities (indoor), including at least 2,000 square metres of floor space for community uses 

		 

		 

		 

		a three storey podium and a free standing building located within a public plaza, accommodating non-residential land uses. 



		 

		 

		residential uses above podium level in various building forms including three taller buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres AHD respectively) 



		 

		 

		use of OSD space provisioning within the footprint of the CSSI Approval 



		 

		 

		public domain works, including open spaces, through-site links, footpaths, provision for cycle facilities and enhanced pedestrian crossings and roads. 



		 

		 

		car parking for up to 427 vehicles 



		 

		 

		cycle parking to support residential and non-residential land uses and visitors to the Metro Quarter. Approval is also being sought for space within the future basement for a bike hub which would also support future bike parking for Waterloo Station 



		 

		 

		loading, vehicular and pedestrian access arrangements 



		 

		 

		strategies for utilities and services provision 



		 

		 

		strategies for managing stormwater and drainage 



		 

		 

		a strategy for the achievement of ecologically sustainable development 



		 

		 

		a public art strategy 



		 

		 

		provision for future signage zones 



		 

		 

		a design excellence framework 



		 

		 

		the future subdivision of parts of the OSD footprint (if required). 





		It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on the site, approved under CSSI Approval. The total GFA for the integrated station development, including the station GFA is approximately 77,165 square metres, which is equivalent to an FSR of approximately 6:1. 

		Key parameters of the concept proposal based on the current level of design development are 7. 

		indicated at Figure 

		6 and Figure 
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		Figure

		Figure 6 Proposed massing, viewed from the west 

		Figure

		Figure 7 Proposed massing, viewed from the east 
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		The proposal is a significant opportunity to contribute to the urban renewal process for the Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably possible after completion of the Sydney Metro works (earmarked to open 2024) would ensure buildings within the Metro Quarter are occupied to support maximum patronage of the proposed metro station. 

		The Metro Quarter would contain a mix of uses including residential, commercial, retail, community facilities and services and cultural opportunities sufficient for daily life to be provided for within the wider neighbourhood and to support the activation of the precinct. This would help make Waterloo one of the most connected and attractive inner-city places to live, work and visit. 



		1.7 Staging and framework for managing environmental impacts 

		1.7 Staging and framework for managing environmental impacts 

		Sydney Metro proposes to procure the delivery of the Waterloo integrated station development in one single package, which would entail the following works: 

		 

		 

		 

		station structure fit-out, including mechanical and electrical 



		 

		 

		OSD structure fit-out, including mechanical and electrical. 





		Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of the station boxes/shafts ahead of the integrated station development delivery package, and linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the Sydney Metro City & Southwest metro system being able to operate. 

		For the purposes of considering construction related impacts, three possible staging scenarios have been identified for delivery of the integrated station development: 

		1. 

		1. 

		1. 

		Scenario 1 – the station and OSD are constructed concurrently by constructing the transfer slab first and then building in both directions. Both the station and OSD would be completed in 2024. 



		2. 

		2. 

		Scenario 2 – the station is constructed first and ready for operation in 2024. OSD construction may still be incomplete or soon ready to commence after station construction is completed. This means that some or all OSD construction is likely to still be underway upon opening of the station in 2024. 



		3. 

		3. 

		Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD is built at a later stage, with timing yet to be determined. This creates two distinct construction periods for the station and OSD. 





		The final staging for the delivery of the OSD would be resolved as part of the detailed SSD Application(s). 

		For the purposes of providing a high level assessment of the potential environmental impacts associated with construction, the following have been considered: 

		 Impacts directly associated with the OSD, the subject of this SSD Application 
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		 Cumulative impacts of the construction of the OSD at the same time as the station works (subject of the CSSI Approval). 

		Given the integration of the delivery of the Sydney Metro City & Southwest metro station with an OSD development, Sydney Metro proposes the framework detailed in to manage the design and environmental impacts, in relation to Utilities and Infrastructure Servicing, consistent with the framework adopted for the CSSI Approval. 

		Figure 8 



		Figure

		Figure 8 Project approach to environmental mitigation and management 

		This approach would be implemented until such time as completion of the station works (i.e. works under the CSSI Approval) is achieved. Beyond that point, standard construction environmental management practices would be implemented by the OSD developer in accordance with relevant guidelines and any conditions of approval. 
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		2.0 Scope of assessment 

		2.0 Scope of assessment 

		The scope of this Utilities and Infrastructure Servicing assessment is to identify existing utility infrastructure and consider any upgrades or new utility infrastructure that may be required. In doing so, this report addresses Section 9 and Section 16.4 of the Metro Quarter SEARs. 

		There are a number of existing utility services in close proximity to the Metro Quarter and existing servicing arrangements are summarised below: 

		 

		 

		 

		Potable Water: Drinking water is provided by Sydney Water (SWC) from the Prospect and/or Kurnell Systems via the Potts Hill Trunk Delivery System incorporating the Potts Hill Reservoirs and Crown Street Reservoir; 



		 

		 

		Waste Water: Waste water facilities servicing is provided by Sydney Water through the Malabar Sewage Treatment Plant network; 



		 

		 

		Electrical: Electricity servicing to the Waterloo Precinct is provided by Ausgrid via cables from the Zetland Zone Substation; 



		 

		 

		Gas: Jemena currently supplies gas to the area through existing gas mains; 



		 

		 

		Telecommunications: A number of different telecommunications providers currently service the site, including NBN, Nextgen, Optus, Telstra, Verizon and Vocus Fibre; and 





		The locations of these respective services are indicated in the existing combined services plan as show in It is noted that within this report individual utility connections have been shown to each building to allow flexibility on the eventual building ownerships. Should the site proceed as one lot or as an integrated building then typically utility authorities would only provide one point of connection per lot. 

		Figure 9. 



		As a part of this Utilities and Infrastructure Servicing Study, the following authority consultation has been undertaken: 

		 

		 

		 

		Formal feasibility applications as a part of the previous Central to Eveleigh Infrastructure Servicing Strategy; 



		 

		 

		Attendance of utility authorities at Metro Quarter project working groups; 



		 

		 

		Review of Stage 1 reports by utility authorities; and 



		 

		 

		Ongoing coordination meetings. 





		Indicative building service loads are summarised below; however, it is noted that these are provided to inform lead-in infrastructure requirements only and are subject to change as part of design development: 

		 

		 

		 

		Potable Water: 590 ±15% kL/day (Maximum Daily Demand); 



		 

		 

		Waste Water: 3.6 ±15% L/s (Average Dry Weather Flow); 



		 

		 

		Electrical: 8.6 +15% MVA (Peak Demand); 



		 

		 

		Gas: 1,700 ±15% m/day (Daily Demand, residential usage only included); 

		3





		 

		 

		Telecommunications: Unable to be calculated as per other services; and 
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		Based on the investigations undertaken within this report, Section 18 of the SEARs has been satisfied with appropriate future investigations recommended for further development applications relating to detailed design. 

		Servicing constraints affecting the Metro Quarter site: 

		Servicing constraints affecting the Metro Quarter site: 

		 

		 

		 

		Increased development will increase the demand for utility services infrastructure; 



		 

		 

		 

		Existing trunk services infrastructure will constrain the ability to make adjustments to existing road corridors and potentially limit the type and location of any new trees. Key trunk services that form constraints include: 



		o 

		o 

		o 

		A number of existing electrical High Voltage Transmission lines on Wellington Street and Cope Street. 



		o 

		o 

		A 2.5m wide potable water Pressure Tunnel and Shaft that exits adjacent the site (noting that this shaft is deep underground); 



		o 

		o 

		A number of large potable water services on McEvoy, Cope and George Streets; 



		o 

		o 

		A major Optus fibre cable route that runs along George Street; 



		o 

		o 

		Large concentrations of services within footpaths that may need to be relocated; 



		o 

		o 

		Aboveground powerlines that may need to be relocated underground; and 







		 

		 

		Existing Heritage listed Congregation Church located on 103-105 Botany Road, Waterloo that may limit the internal reticulation of services between towers if the site were consolidated into one lot. 







		Servicing opportunities and needs to support the precinct: 

		Servicing opportunities and needs to support the precinct: 

		 

		 

		 

		The site is currently well serviced by existing utility infrastructure; 



		 

		 

		Trunk services may have excess capacity to service the initial phases of the new development, however local amplifications are likely and new electrical feeder cables will likely be required; 



		 

		 

		There may be the opportunity to re-use or remove redundant electrical utility routes for new infrastructure; 



		 

		 

		Areas such as the Australian Technology Park (ATP) or Green Square Town Centre may enable the sharing of sustainable utility infrastructure and potential recycled water networks; and 



		 

		 

		Required lead-in utility works may be shared with the new Sydney Metro Station, in particular shared trenches may reduce capital costs. 





		These constraints and opportunities are show in 

		Figure 10. 
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		Figure

		Figure





		3.0 Baseline Investigations 

		3.0 Baseline Investigations 

		3.1 Gathering Existing Utility Information 

		3.1 Gathering Existing Utility Information 

		The preliminary information data was gathered from a range of sources. These include Dial Before You Dig (DBYD) requests, master plans, existing drawings and previous experience with the area. 



		3.2 Dial Before You Dig Plans 

		3.2 Dial Before You Dig Plans 

		DBYD requests were submitted for the site area. The DBYD report identified a range of services present in the Metro Quarter as summarised in 

		Table 1. 



		Table 1: Summary of Existing Services 

		Authority Name 

		Authority Name 

		Authority Name 

		Phone 

		Utility Type 



		AAPT / PowerTel, NSW 

		AAPT / PowerTel, NSW 

		1800786306 

		Communications 



		AARNet Pty Ltd, Nsw 

		AARNet Pty Ltd, Nsw 

		1300275662 

		Communications 



		Airport Rail Link 

		Airport Rail Link 

		0298489578 / 0413006517 

		Electricity 



		Ausgrid 

		Ausgrid 

		0249510899 

		Electricity 



		City of Sydney (IMS) 

		City of Sydney (IMS) 

		0292659819 

		Council/Shire 



		Jemena Gas South 

		Jemena Gas South 

		1300880906 

		Gas & Petroleum 



		Luminet Pty Ltd 

		Luminet Pty Ltd 

		1300586463 

		Communications 



		NBN Co, NswAct 

		NBN Co, NswAct 

		1800626762 

		Communications 



		Nextgen, NCC -NSW 

		Nextgen, NCC -NSW 

		1800032532 

		Communications 



		Optus and/or Uecomm, Nsw 

		Optus and/or Uecomm, Nsw 

		1800505777 

		Communications 



		PIPE Networks, Nsw 

		PIPE Networks, Nsw 

		1800201100 

		Communications 



		Primus Telecom, Nsw 

		Primus Telecom, Nsw 

		0294232568 

		Communications 



		RailCorp Central 

		RailCorp Central 

		0298489578 / 0413006517 

		Electricity 



		Roads and Maritime Services 

		Roads and Maritime Services 

		0288370285 

		Electricity 



		Specialty Fashion Group 

		Specialty Fashion Group 

		0283039855 

		Communications 



		Sydney Water 

		Sydney Water 

		132092 

		Water 



		Telstra NSW, Central 

		Telstra NSW, Central 

		1800653935 

		Communications 



		TransGrid 

		TransGrid 

		0296200422 

		Electricity 



		Verizon Business (Nsw) 

		Verizon Business (Nsw) 

		0294345000 

		Communications 



		Vocus Communications 

		Vocus Communications 

		0892446114 

		Communications 





		The plans provided from these DBYD reports were assessed as a component of our capacity review. 



		3.3 Utility Reports 

		3.3 Utility Reports 

		An Infrastructure and Servicing Strategy Report (2015) was developed for UrbanGrowth NSW Development Corporation (UGDC), this included an assessment of the Waterloo Precinct. The results of that investigation and strategy including authority correspondence have been used in developing this Utilities and Infrastructure Servicing Study. 

		Additionally, a number of annual reports and master plans have been prepared by stakeholders providing information relevant to the Metro Quarter. Below is the list of reports used in this preliminary infrastructure assessment: 
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		A Plan for Growing Sydney, NSW Government, 2014; 



		 

		 

		BASIX Monitoring Report -Electricity Consumptions for 2007-2009, NSW Department of Planning, 2010; 



		 

		 

		BASIX Water Savings Monitoring – Sydney Water, 2009; 



		 

		 

		Better Practice for Public Place Recycling DECC 2005; 



		 

		 

		Better Practice Guide for Multi-Unit Dwellings provides waste management strategies for multi-unit residential developments DECC 2008; 



		 

		 

		Better Practice Guidelines for Waste Management and Recycling in Commercial and Industrial Facilities EPA December 2012; 



		 

		 

		Central to Eveleigh Global Precinct Opportunity, NSW Now, 2013; 



		 

		 

		Decentralised Energy – Advanced Waste Treatment Master Plan, City of Sydney, 2014; 



		 

		 

		Decentralised Energy – Renewable Master Plan, City of Sydney, 2013; 



		 

		 

		Decentralised Energy – Trigeneration Master Plan, City of Sydney, 2013; 



		 

		 

		Decentralised Water -Master Plan, City of Sydney, 2012; 



		 

		 

		Development Control Plan -Ashmore Precinct Urban Design, City of Sydney, 2006; 



		 

		 

		Development Control Plan -Green Square Urban Design, City of Sydney, 2006; 



		 

		 

		Distribution and Transmission Annual Planning Report, Ausgrid, 2014; 



		 

		 

		Distribution and Transmission Annual Planning Report, Ausgrid, 2013; 



		 

		 

		Draft Metropolitan Strategy for Sydney To 2031, NSW Government, 2014; 



		 

		 

		Energy Efficiency Master Plan 2015-2030, City of Sydney, 2015; 



		 

		 

		Environmental Action 2016 – 2021 Strategy and Action Plan, City of Sydney, 2017; 



		 

		 

		Final Report, Projected Distribution System Limitations in the Southern Zetland Load Area, Ausgrid, 2012; 



		 

		 

		Growth Servicing Plan July 2014 to June 2019, Sydney Water, 2014; 



		 

		 

		Growth Servicing Strategy Wastewater Network Bondi System, Sydney Water, 2014; 



		 

		 

		North Eveleigh Concept Plan -Department of Planning, 2008; 



		 

		 

		NSW Long Term Transport Master Plan, NSW Government, 2014; 



		 

		 

		NSW Transmission Annual Planning Report, TransGrid, 2013; 



		 

		 

		NSW Transmission Annual Planning Report, TransGrid, 2014; 



		 

		 

		Sustainable Sydney 2030 Community Strategic Plan 2014; 



		 

		 

		Sydney Local Environmental Plan 2012; 



		 

		 

		Sydney Street Code 2013; 



		 

		 

		Waste Not Development Control Plan Guidelines EPA 2008; and 
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		 Wastewater Systems, Sydney Water, 2014. 



		3.4 Development Context 

		3.4 Development Context 

		The proposed Waterloo Precinct forms part of the larger Redfern-Waterloo Growth Centre, this growth centre includes: 

		 

		 

		 

		Redfern; 



		 

		 

		North Eveleigh; 



		 

		 

		South Eveleigh; and 



		 

		 

		The Waterloo Precinct. 





		Other adjacent developments that are currently taking place adjacent to the precinct include: 

		 

		 

		 

		Green Square; 



		 

		 

		Epsom park; 



		 

		 

		Lachlan and Victoria Park; 



		 

		 

		Ashmore; and 



		 

		 

		The Australian Technology Park (ATP). 





		Any required utility relocations or amplifications as a result of this project will also need to consider the ultimate design of the Alexandria to Moore Park Connectivity Upgrade which is currently being delivered by RMS. 

		This report only considers the serving of the proposed new retail, commercial and residential portions of the Metro Quarter, details of the servicing of the proposed Metro Station are being undertaken by Sydney Metro and coordination with this project is ongoing. 

		Additionally, this report only considers connections of utility servicing to the new development and does not include likely relocations of existing services as a result of changes to road widths, footpath levels, streetlighting, undergrounding of overhead power, driveway entrances, tree planting or stormwater drainage works. 



		3.5 Combined Services Plan 

		3.5 Combined Services Plan 

		A proposed combined services plan has been developed based on DBYD information for the Metro Quarter, identifying utility service locations and routes. The plan also considers the following: 

		 

		 

		 

		Connection to existing utility infrastructure; 



		 

		 

		Potential development lot connection points (assuming each tower is a separate development lot); and 



		 

		 

		Coordination between services. 
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		All services are shown schematically and are subject to changes during subsequent design stages and further inputs from relevant utility authorities. Schematic layouts for each existing utility service are outlined in individual sections of this report. 



		3.6 Demand Assessment Yields 

		3.6 Demand Assessment Yields 

		The demand calculations were undertaken from 2018). 

		the yields in Table 2 (UGDC, 



		Table 2: Demand Assessment Yields 

		Study Area 

		Study Area 

		Study Area 

		Timeframe 

		Apartments (No.) 

		Retail & Commercial (m2) 



		Metro Quarter 

		Metro Quarter 

		2019 to 2026 

		700 

		12,500m² 





		The community building is included as part of the 12,500mretail and commercial GFA. 

		2 



		Please note that apartment numbers and commercial space figures are provided for the purposes of assessing required utility infrastructure upgrades and are subject to change as a part of design development. 
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		4.0 Potable Water 

		4.0 Potable Water 

		4.1 Background 

		4.1 Background 

		Potable water at the existing Metro Quarter is supplied by Sydney Water from the Prospect and/or Kurnell Systems as shown below in 

		Figure 11. 



		Figure

		Figure 11: Potable Water Supply 

		Figure 11: Potable Water Supply 





		(Sydney Water Corporation, 2017) 

		Potable Water is supplied through the Potts Hill Trunk Delivery System incorporating the Potts Hill Reservoirs and Crown Street Reservoir. Three potable water pumping stations are located within the surrounding region potentially supplying the Metro Quarter, these are: 

		 

		 

		 

		Crown Street WP0001; 



		 

		 

		Waterloo WP0008; and 



		 

		 

		Dowling Street WP0090. 





		Although Sydney Water does not provide recycled water to the Metro Quarter, the adjacent Green Square Town Centre does include a privately operated recycled water scheme wherein there may be opportunities to extend this system to the Metro Quarter. Future detailed development applications relating to the Metro Quarter may consider the opportunity to integrate with this scheme. 

		The Australian Technology Park (ATP) is an adjacent precinct which currently has recycled water infrastructure including reticulation within roads and dual pipes within buildings that could supply non-potable uses. Should the Waterloo Precinct be water positive then the ATP could serve as a potential source of recycled water demand. Future detailed development 
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		applications for the Metro Quarter may consider the opportunity to integrate the system used in this existing scheme. 



		4.2 Demand Assessment 

		4.2 Demand Assessment 

		An assessment of the estimated increase in potable water demand generated from the Metro Quarter development has been conducted to determine the required infrastructure upgrades associated with the development. 

		Demand forecasting and profiles were developed for the study area. Individual project areas have been based on the average number of dwellings and proposed Gross Floor Area (GFA) for retail and commercial development. 

		Demand estimates for potable water have been calculated using the Design Criteria Guidelines Supplement for Single Reticulation System (Sydney Water, 2014) and is based on maximum daily demand. The BASIX reduction has been taken from the Building Sustainability Index targets. 

		A summary of the water demand unit rates is presented in The Metro Quarter has been classified as ‘multi-unit > 140 unit/net ha developments based on housing density with an equivalent potable water demand rate of 0.8 kL/unit/day. The commercial density has been estimated on an equivalent potable water demand rate of 41 kL/ha/day as shown in 

		Table 3. 



		Table 3 

		Table 3 



		In accordance to BASIX requirement, new residential developments are required to reduce mains-supplied potable water consumption by 40% (since the BASIX amendment was introduced in 2006) compared to the average NSW dwelling. Commercial demands have not had a BASIX reduction applied. 

		Table 3: Potable Water Demand Unit Rates 

		Land Use 

		Land Use 

		Land Use 

		Design Criteria 

		Units 

		Potable Water Demand 

		Sources 



		Multi-Unit (>140 unit/net/ha) 6-12 storey apartment 

		Multi-Unit (>140 unit/net/ha) 6-12 storey apartment 

		Max Day Demand 

		kL/unit/day 

		0.8 

		Water Supply Water Supply Code of Australia WSA 03-2011 -3.1 (Sydney Water) 



		Suburban Commercial 

		Suburban Commercial 

		Max Day Demand 

		kL/Ha/day 

		41 

		Water Supply Code of Australia WSA 03-2011 -3.1 (Sydney Water 2014 Edition) 



		BASIX Reduction 

		BASIX Reduction 

		% 

		40 

		Building Sustainability Index Targets 







		4.3 Forecast Demand 

		4.3 Forecast Demand 

		An estimate of the future potable water demand for the Metro Quarter as a result of redevelopment has been calculated based on the development yields in Section 4.3. These figures provide information on the estimated quantity of dwellings for residential units and Gross Floor Area (GFA) for retail and commercial developments. The site has been 

		classified as comprising of ‘high density dwelling’ and ‘local commercial’ development’. 
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		The cumulative Maximum Daily Demand (MDD) of the Metro Quarter when assuming BASIX compliance is estimated to be approximately 387kL per day as shown below in 

		Table 4. 



		Considering the ±15% range in development yields, the Maximum Day Demand (MDD) could vary from 330-450kL per day. 

		Table 4: Estimated Cumulative Maximum Daily Potable Water Demand 

		Study Area 

		Study Area 

		Study Area 

		Water Demand kL/day 

		Cumulative (inc BASIX) 

		Total per Study Area (kL/day) 



		0 to 5 Years 

		0 to 5 Years 

		5 to 10 Years 



		TR

		Apartments 

		Commercial 

		Apartments 

		Commercial 



		Metro Quarter 

		Metro Quarter 

		168 

		26 

		336 

		51 

		387 







		4.4 On-Site Utility Infrastructure 

		4.4 On-Site Utility Infrastructure 

		The existing Sydney Water potable water network within or adjacent the Metro Quarter has been identified based on DBYD reports. These records specify the presence of a number of Sydney Water mains located underneath and immediately adjacent to the site. 

		Key existing potable network infrastructure includes the following mains: 

		 

		 

		 

		DN500mm, DN300mm and DN100mm CICL mains run along Ragland Street; 



		 

		 

		DN150mm and DN100mm CICL mains run along Botany Road; 



		 

		 

		DN100mm CICL main along Wellington Street; and 



		 

		 

		DN150 and DN100 CICL main along Cooper Street. 





		The depths and position of the existing reticulation mains are unknown, further investigation is required to determine the exact existing layout. Further investigation at the detailed development application phase is required to confirm the potential impacts of the design on the existing network. 

		The key trunk mains adjacent to the Metro Quarter: 

		 

		 

		 

		An existing DN1500mm SCL IBL trunk main at the intersection of Wellington Street and Elizabeth Street, which provides connection into the Potts Hill Water Distribution System (250m adjacent to the sites eastern boundary); 



		 

		 

		An existing DN500mm CICL main running along the south side of McEvoy Street (adjacent to the sites southern boundary); and 



		 

		 

		An existing DN450mm CICL main running along Cope Street (adjacent to the sites western boundary). 





		It is noted that the above discussion only considers Sydney Water infrastructure, there is the potential that private or other authority water infrastructure is present on the site however no records of this infrastructure have been made available for this study and have not been identified on the DBYD plans. 
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		Our indicative Potable Water connection route is shown below in onsite utility investigations and service searches are recommended post rezoning as a part of any future development application along with future Sydney Water consultation. 

		Figure 12, 





		4.5 Potential ESD Initiatives 

		4.5 Potential ESD Initiatives 

		This report shows “baseline” utilities responses but key Ecologically Sustainable 

		Development (ESD) initiatives that have the potential to deduce mains potable water demand and are recommended for further investigation: 

		 

		 

		 

		Onsite rainwater reuse (embedded in current design); 



		 

		 

		Green walls and green roofs (embedded in current design); 



		 

		 

		High efficiency water fixtures (future consideration); and 



		 

		 

		Stormwater harvesting and water recycling (future consideration). 





		© Sydney Metro 2018 Page 30 of 64 

		Sydney Metro City & Southwest | Waterloo Over Station Development Appendix P – Utilities and Infrastructure Assessment Report 

		Figure
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		4.6 Coordination with Other Services 

		4.6 Coordination with Other Services 

		Coordination of the proposed potable water infrastructure with other services in the proposed street network would generally be based on the Streets Opening Conference standards, these details are attached in Section 

		9.0. 



		In addition, Section 5.12.5.2 of the Water Services Association of Australia codes (WSA 032011-3.1, Sydney Water Edition – 2012) states that the clearance requirements for water mains from other service utility assets shall not be less than the minimum vertical and horizontal clearances as summarised in 

		-

		Figure 13. 



		Figure
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		Figure

		Figure 13: Sydney Water Clearances between Water Mains and Underground Services 

		Figure 13: Sydney Water Clearances between Water Mains and Underground Services 





		(WSA 03-2011-3.1, Sydney Water Edition – 2012) 



		4.7 Approvals and Next Steps 

		4.7 Approvals and Next Steps 

		The potable water strategy is to be confirmed through hydraulic modelling, with separate reports outlining the modelling outcomes to be submitted to Sydney Water. Further discussion is also to be undertaken with Sydney Water to confirm lead-in infrastructure requirements and pressures of existing potable water services. 

		The key next steps in progressing the delivery of potable water infrastructure through detailed design, including the formal approval process for Sydney Water infrastructure consists of the following: 

		1. 

		1. 

		1. 

		Undertake hydraulic modelling to confirm the extent of any lead-in infrastructure upgrades required – Post Rezoning/Development Application; 



		2. 

		2. 

		Undertake site investigations to confirm the layout and extent of existing on-site infrastructure (including non-Sydney Water infrastructure) – Post Rezoning/Development Application; 



		3. 

		3. 

		Develop an overall water master plan for the Metro Quarter including staging considerations and agree this with Sydney Water – As a part of Development Applications; 



		4. 

		4. 

		Develop diversion strategy (including any interim works to suit staging) and protection/build-over requirements for infrastructure that cannot be diverted -As a part of Development Applications; 



		5. 

		5. 

		Establish a Head Deed to be signed by required parties (Sydney Water, Designer, WSC, Developer, Constructor) – As a part of detailed design; 
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		6. 

		6. 

		6. 

		Submit application/s for individual detailed design packages to SWC with drawing of proposed works in stages, Section 73– As a part of detailed design; 



		7. 

		7. 

		SWC to issue of Notice of Requirements (NOR) with their requirements for water main layout, sizing and funding matters confirmed– As a part of detailed design; and 



		8. 

		8. 

		Detailed design to be progressed based on the NOR and submitted to Sydney Water for approval – As a part of detailed design; 





		It is noted that the above is for delivery of the water network through the street network, depending on the strata arrangement individual buildings will still need to make separate applications for each connection. 

		© Sydney Metro 2018 Page 34 of 64 

		Sydney Metro City & Southwest | Waterloo Over Station Development Appendix P – Utilities and Infrastructure Assessment Report 

		Figure





		5.0 Wastewater 

		5.0 Wastewater 

		5.1 Background 

		5.1 Background 

		Sydney Water wastewater facilities service the Metro Quarter which is processed through the Malabar Sewage treatment Plant Network (Botany) which has a capacity of 416 ML/d and services an area of 627km. The local sewer catchments are shown below in 

		2

		Figure 14. 



		Figure

		Figure 14: Sydney Water Sewer Catchment Plan 

		Figure 14: Sydney Water Sewer Catchment Plan 





		(Sydney Water, 2015) 

		Potential development scenarios considered within this report indicate there will be a substantial increase in sewer loading throughout the Metro Quarter. 

		As a part of the C2E Infrastructure Servicing Strategy (2015), Sydney Water indicated that the trunk system has the capacity to service the potential development scenarios; several carrier mains running to the trunk system from the Metro Quarter may require amplification. 
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		5.2 Demand Assessment 

		5.2 Demand Assessment 

		An assessment of estimated sewer loading resulting from the development in the Metro Quarter has been undertaken to assist in determining the required infrastructure upgrades. Demand forecasting and profiles have been based on the average number of residential dwellings, and Gross Floor Area for retail and commercial development based on the development yields in Section 4.3 

		The design criteria used to forecast future sewer loading are taken from the Sydney Water Area Planning Design Criteria Guide: WSA 02-2002-3.0 (Sewer Code of Australia) and is expressed as an Equivalent Population for a particular land use. The BASIX reduction has been taken from the Building Sustainability Index targets, these are summarised below in 

		Table 5. 



		In accordance with the Sydney Water criteria guide, the Metro Quarter has been classified 

		as comprising of ‘high density dwellings’ and ‘local commercial’ development with an 

		Equivalent Population (EP) per dwelling of 2.5 and EP/ha of 75. The Average Dry Weather Flow (ADWF) per Equivalent Population (EP) has been taken as 150 L/day or 0.0017L/s (ADWF(L/s) = 0.0017 * EP. 

		Under BASIX requirement, new residential developments are required to reduce wastewater loading by 40% (since the BASIX amendment was introduced in 2006) compared to the average NSW dwelling. 

		Table 5: Sewer Design Loading Criteria 

		Land Use 

		Land Use 

		Land Use 

		Units 

		Potable Water Demand 

		Sources 



		High Density Residential 

		High Density Residential 

		EP/dwelling 

		2.5 

		SWC Area Planning Design Criteria Guide: WSA 02-20023.0 (Sewer Code of Australia) 

		-





		Local Commercial 

		Local Commercial 

		EP/ha 

		75 

		SWC Area Planning Design Criteria Guide: WSA 02-20023.0 (Sewer Code of Australia) 

		-





		ADWF 

		ADWF 

		L/s 

		0.0017 

		SWC Area Planning Design Criteria Guide: WSA 02-20023.0 (Sewer Code of Australia) 

		-





		BASIX Reduction 

		BASIX Reduction 

		% 

		40 

		Building Sustainability Index Targets 







		5.3 Forecast Demand 

		5.3 Forecast Demand 

		An estimate of forecasted wastewater loading has been calculated based on figures provided by UrbanGrowth NSW Development Corporation (refer Section 4.3) specifically on the number of dwellings for residential units and the Gross Floor Area for commercial areas. Under this scenario, the ADWF allowing for BASIX is calculated to be approximately 2.40L/s for the entire Metro Quarter 

		as shown in Table 6. 



		Considering the ±15% in development yields, the ADWF could vary between 2.0-2.8L/s. It is noted that this cumulative demand is only for the proposed new development and does not include an assessment of the potable water usage of the existing development. 
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		Figure

		Study Area 

		Study Area 

		Study Area 

		Wastewater ADWF (L/s) Cumulative (incl. BASIX) 

		Total (L/S) 



		0 to 5 Years 

		0 to 5 Years 

		5 to 10 Years 



		TR

		Apartments 

		Commercial 

		Apartments 

		Commercial 



		Metro Quarter 

		Metro Quarter 

		1.1 

		0.10 

		2.21 

		0.20 

		2.41 







		5.4 On-Site Utility Infrastructure 

		5.4 On-Site Utility Infrastructure 

		The existing Sydney Water wastewater network has been identified based on Dial Before You Dig (DBYD) records. These indicate the presence of a number of existing wastewater mains throughout the Metro Quarter. 

		The existing internal wastewater network primarily consists of the following: 

		 

		 

		 

		A DN600mm VC main running along Cope Street (western boundary of the site), between Wellington Street and McEvoy Street; 



		 

		 

		A DN450mm VC main running through the centre of George Street, between Wellington Street and McEvoy Street; 



		 

		 

		A DN400 VC running south along Cope Street; and 



		 

		 

		A number of smaller reticulation mains ranging in size from DN225mm to DN300mm servicing individual building lots. 





		As for the potable water network, the exact depths and positions of the existing reticulation mains are unknown. The existing and proposed waste water infrastructure is outlined below in It is important to note that wastewater is a gravity service and for the proposed servicing design to work hydraulically then the inverts of the existing and proposed services need to be checked to confirm that the falls are achievable – this should be done as part of design development. 

		Figure 15. 



		Onsite utility investigations and service searches are recommended post rezoning as a part of any future detailed development application, including investigation for any private sewer mains. Further consultation is also required with Sydney Water to consider and lead-in infrastructure requirements. 



		5.5 Potential ESD Initiatives 

		5.5 Potential ESD Initiatives 

		This report shows “baseline” utilities responses but key Ecologically Sustainable 

		Development (ESD) initiatives recommended for further investigation as a part of detailed design include: 

		 

		 

		 

		Onsite rainwater reuse (embedded in current design); 



		 

		 

		Blackwater / greywater use including split system (future consideration); and 



		 

		 

		Wastewater harvesting and water recycling (future consideration). 
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		5.6 Coordination with Other Services 

		5.6 Coordination with Other Services 

		Coordination of Sewer Infrastructure with other services in the proposed street network would generally be based on the Streets Opening Conference standards, these details are attached in Section 3.13. 

		In addition, Section 4.4.5.2 of Water Services Association of Australia codes (WSA 02-20022.2, Sydney Water Edition – Version 3) states the clearance requirements for sewers in Table 4.2, as summarised below in which indicates existing wastewater locations and potential connection points. 

		-

		Figure 16 



		Figure

		Figure 16: Sydney Water Clearance between Sewers and Other Underground Services 

		Figure 16: Sydney Water Clearance between Sewers and Other Underground Services 





		(WSA 02-2002-2.2, Sydney Water Edition – Version 3) 
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		5.7 Approvals and Next Steps 

		5.7 Approvals and Next Steps 

		The sewer strategy is to be confirmed through hydraulic modelling, with separate reports outlining the modelling outcomes to be submitted to Sydney Water. Further discussion is also to be undertaken with Sydney Water to confirm lead-in infrastructure requirements and to check inverts of gratify pipes to ensure falls are achievable. 

		The key next steps in progressing the delivery of sewer infrastructure through design development, including the formal approval process for Sydney Water infrastructure, consists of the following: 

		1. 

		1. 

		1. 

		Undertake hydraulic modelling to confirm extent of any lead-in infrastructure upgrades required – Post Rezoning/Development Application; 



		2. 

		2. 

		Undertake site investigations to confirm the layout and extent of existing on-site infrastructure (including non-Sydney Water infrastructure) – Post Rezoning/Development Application; 



		3. 

		3. 

		Develop an overall wastewater master plan for the Metro Quarter including staging considerations and agree these with Sydney Water. Being a gravity service, this will need to include consideration of the depth of the existing sewer infrastructure to be maintained and/or connected to (based on manhole survey) and proposed grading of the site -As a part of Development Applications; 



		4. 

		4. 

		Develop a diversion strategy (including any interim works to suit staging) and protection/build-over requirements for infrastructure that cannot be diverted -As a part of Development Applications; 



		5. 

		5. 

		Establish a Head Deed to be signed by required parties (Sydney Water, Designer, WSC, Developer, Constructor) – As a part of detailed design; 



		6. 

		6. 

		Submit application/s for individual detailed design packages to SWC with drawing of proposed works in stages, Section 73 – As a part of detailed design; 



		7. 

		7. 

		SWC to issue of Notice of Requirements (NOR) with their requirements for water main layout, sizing and funding matters confirmed – As a part of detailed design; and 



		8. 

		8. 

		Detailed design to be progressed based on the NOR and submitted to Sydney Water for approval – As a part of detailed design; 





		It is noted that the above is for delivery of the wastewater network through the street network, depending on the strata arrangement individual buildings will still need to make separate applications for each connection. 
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		6.0 Electrical 

		6.0 Electrical 

		6.1 Background 

		6.1 Background 

		Electrical servicing to the Metro Quarter is provided by Ausgrid. Projections produced as part of the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) indicate that there will be a substantial increase in electrical demand throughout the Waterloo Precinct. There may not be sufficient capacity within the local zone substation to supply the proposed demand at Waterloo. 



		6.2 Demand Assessment 

		6.2 Demand Assessment 

		An assessment of the estimated electrical demand for the Metro Quarter has been undertaken to assist in determining the required infrastructure upgrades. Demand forecasting and profiles were developed for the Metro Quarter based on AS3000 Table C3 rates and also Ausgrid NS109 Table B unless indicated otherwise. These are shown respectively in 

		Table 7 

		and Table 8. 



		Table 7: AS3000:2007 -Table C3 Maximum Demand (non-domestic installations) 

		Figure
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		Table 8: Ausgrid NS109 -Table 4 Guide to Typical Load Densities 

		Figure

		For this Waterloo Precinct we have adopted the following load ranges: 

		 

		 

		 

		Apartments = 5,500 VA / dwelling 



		 

		 

		Commercial flood space = 100 VA / m2 



		 

		 

		Retail flood space = 250 VA / m2 



		 

		 

		Lifts = 120,000 VA / unit 



		 

		 

		Carparking = 15 VA / m2 



		 

		 

		Electric Car Charging = 7 kW with 60% diversity 







		6.3 Forecast Demand 

		6.3 Forecast Demand 

		summarises the total maximum electrical demand for the site, to develop this demand profile we have made the following assumptions based on the information in Section 4.3: 

		Table 9 below 



		 

		 

		 

		Commercial space breakdown = 8,645 m

		2 





		 

		 

		Retail space breakdown = 3,905 m

		2 
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		Assumed number of lifts = 20 



		 

		 

		Assumed carpark space = 25,000 m

		2 







		Table 9 Total Maximum Electrical Demand 

		Electrical Loads 

		Electrical Loads 

		Electrical Loads 

		Quantity 

		Unit 

		kVA / unit 

		Subtotal kVA 



		Apartments 

		Apartments 

		700 

		no 

		4 

		2,800 



		Commercial 

		Commercial 

		8,645 

		no 

		0.1 

		865 



		Retail 

		Retail 

		3,905 

		no 

		0.25 

		976 



		Lifts 

		Lifts 

		20 

		no 

		80 

		1,440 



		Carparks 

		Carparks 

		25,000 

		no 

		0.015 

		375 



		Electric Car Charging 

		Electric Car Charging 

		10 

		No 

		4.67 

		47 



		Total kVA 

		Total kVA 

		6,503 



		Include 15% Future Capacity 

		Include 15% Future Capacity 

		7478 





		The overall peak electrical demand for all buildings and carparks following development has been estimated to be 6.5MVa. Considering a +15% to account for future design development, this increases to approximately 7.5MVA. It is noted that the above loads currently account for diversity. 

		It is noted that while a gas connection has been allowed for and indicative gas demand rates have been developed, the above table assumes that apartments use electricity rather than gas for cooktops and heating. Preliminary demand assessments indicate that adoption of gas cooktops will reduce the total electrical demand by 0.8mVA. 

		Transport Peak Energy Demand Requirements 

		They proposed Waterloo Metro Station is currently being developed by Sydney Metro and as a part of their works they are continuing to develop and refine their required electrical loads. 

		It is understood that Sydney Metro is bringing in separate cabling and infrastructure to support the proposed use by the transport infrastructure (including the trains) and that this would be unsuitable for the purposes of the retail and residential components of the proposed Metro Quarter. 

		An allowance for 10 electric charge charging points has been allowed for in the development however this is subject to further design development. 



		6.4 On-Site Utility Infrastructure 

		6.4 On-Site Utility Infrastructure 

		The existing Ausgrid electrical infrastructure on the site has been identified based on Dial Before You Dig (DBYD) records and information provided from the Ausgrid Distribution and Transmission Annual Planning Report, 2017. The Metro Quarter falls within the Eastern Suburbs load area and is serviced by substations and feeders as 

		shown in Figure 17 below. 
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		Figure

		Figure 17: Eastern Suburbs load area (Ausgrid, 2017) 

		Figure 17: Eastern Suburbs load area (Ausgrid, 2017) 





		Existing electrical assets within or adjacent the Metro Quarter site boundary include: 

		 

		 

		 

		A large concentration of LV and HV distribution cables and conduits within George Street, McEvoy Street, Wellington Street and Elizabeth Street; 



		 

		 

		Existing overhead power running along streets; and, 



		 

		 

		A number of above-ground distribution substations stepping down the 11kV supply located on McEvoy Street, George Street, Cope Street, Phillip Street, Raglan Street, and Pitt Street. 





		The exact depths and positions of the existing reticulation mains are unknown thus further investigation as part of the detailed development application is required to determine the exact existing layout. If any new 11kV reticulation is required within 4 metres of the existing 

		HV cables, ratings assessments to demonstrate to Ausgrid’s satisfaction that there are no 

		mutual heating issues between cables. 

		During consultation meetings, Ausgrid have noted that there may be supply limitations to Zetland Zone Substations, which may make a proposed connection infeasible. They have noted that for both the Metro Quarter and wider SSP, there may be capacity to provide a temporary connection to Green Square Zone Substation via 11kV feeders and that this should be considered further in conjunction with the upcoming RMS road widening project along McEvoy St. 

		Ausgrid further note that the future development for the adjoining Waterloo Estate (not the Metro Quarter), may potentially require a new Zone Substation site to cater for the growth in load demand. It is expected that all existing aerial infrastructure within each development 
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		site would be abandoned or relocated underground. Furthermore, City of Sydney will likely require undergrounding of existing aerial infrastructure in the streets bounding the site. 

		The existing and proposed Ausgrid infrastructure is this plan only considers Ausgrid infrastructure and there may be private electrical infrastructure present on the site. Additionally, it shows a substation in each development tower however there may be the opportunity to centralise substations if the development was constructed as one lot. 

		outlined in Figure 20, 





		6.5 Undergrounding of Existing Electrical 

		6.5 Undergrounding of Existing Electrical 

		the existing overhead electrical infrastructure along Botany Road and Cope Street immediately adjacent to the proposed site. It is evident that undergrounding of these assets will be complex given the already spatially constrained network. 

		Figure 18 

		and Figure 19 show 



		Figure

		Figure 18 Botany Road (Google Maps, 2017) 

		Figure 18 Botany Road (Google Maps, 2017) 
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		Figure 19 Cope Street (Google Maps, 2017) 

		Figure 19 Cope Street (Google Maps, 2017) 







		6.6 Potential ESD Initiatives 

		6.6 Potential ESD Initiatives 

		This report shows “baseline” utilities responses but key Ecologically Sustainable 

		Development (ESD) initiatives recommended for further investigation as a part of detailed design include: 

		 

		 

		 

		Solar PV (embedded into current design); 



		 

		 

		Building orientation (embedded into current design); 



		 

		 

		Natural ventilation of common areas (embedded into current design); 



		 

		 

		Electric car charging (embedded into current design); 



		 

		 

		Centralised heat extraction system (future consideration); 



		 

		 

		Geothermal cooling (future consideration); 



		 

		 

		Smart metering (future consideration); and 



		 

		 

		Glazing options to improve thermal comfort and reduce heating and cooling loads. 





		It is noted that these would have an impact on the final electrical peak demand and associated infrastructure upgrade requirements. 
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		6.7 Coordination with Other Services 

		6.7 Coordination with Other Services 

		Coordination of the proposed electrical infrastructure with other services in the proposed street network would generally be based on the Streets Opening Conference standards (these details are attached in Section 9.1). 

		Ausgrid’s specification “NS130: Specification for Laying of Underground Cables up to 22kV” 

		does not provide specific information on clearances from other services. If the electrical services are installed within the standard allocation, the separations given by the other services provider should apply for all crossings. Where a reduced allocation is proposed, separations should be determined in consultation with Ausgrid. 

		In addition to the above, all works will also comply with Ausgrid Network Standards NS 156 

		“Working near or around underground cables”. 



		6.8 Approvals and Next Steps 

		6.8 Approvals and Next Steps 

		The key next steps in progressing the delivery of electrical infrastructure through detailed design including the formal Ausgrid approval process consists of the following (in conjunction with further Ausgrid coordination and consultation with Sydney Metro and RMS on coordinating lead-in infrastructure): 

		1. 

		1. 

		1. 

		Undertake site investigations to confirm the layout and extent of existing services (including non-Ausgrid assets) – Post Rezoning/Development Application; 



		2. 

		2. 

		Confirm arrangements for supply and ownership of street lighting – As apart of Development Applications; 



		3. 

		3. 

		Confirm extent of existing infrastructure that can be abandoned and/or requires diversion -– Post Rezoning/Development Application; 



		4. 

		4. 

		Develop duct masterplan and make submission to set up case with Ausgrid – As a part of Development Applications; 



		5. 

		5. 

		Develop staged designs for delivery of the new infrastructure – As a part of detailed design; 



		6. 

		6. 

		Liaise with City of Sydney to confirm requirements for undergrounding of existing infrastructure – As a part of Development Applications; 



		7. 

		7. 

		Ausgrid to provide detailed requirements – As a part of Development Applications, As a part of detailed design; 



		8. 

		8. 

		Ausgrid to issue Design Information Pack (DIP), Design Contract & Deed of Agreement As a part of detailed design; and 



		9. 

		9. 

		Submit detailed design of individual packages for approval -As a part of detailed design; 





		It is noted that the above is for delivery of the duct network through the street network, it is expected that the buildings will need to make separate applications for connection, including installation of new feeders. 

		Additionally, further coordination with Sydney Metro is required to determine the location, conduits and lead-in for any new feeders to the Metro Quarter. 
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		7.0 Gas 

		7.0 Gas 

		7.1 Background 

		7.1 Background 

		Gas servicing to the Metro Quarter is provided by Jemena. Projections produced as part of the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) indicate that there will be a substantial increase in gas demand throughout the Metro Quarter. Whilst there is a substantial distribution network in the area, it is predominately comprised of small connections providing supply at a low pressure. 

		As a part of the C2E Infrastructure Servicing Strategy Report (AECOM, 2015) Jemena indicated that although they have the ability to service the general Metro Quarter they have not confirmed whether the existing infrastructure within the Metro Quarter has sufficient capacity. Confirmation of capacity and potential required upgrades will be received when formal connection applications are received. 

		The following table outlined the rates used to derive the estimated gas demand within the Metro Quarter, applied to residential dwellings only. 

		Table 10: Gas Demand Unit Rates 

		Building Type 

		Building Type 

		Building Type 

		Peak Demand Rate 

		Unit 



		Residential 

		Residential 

		2.169863014 

		3m /day/dwelling 



		BASIX Reduction 

		BASIX Reduction 

		25 

		% 







		7.2 Demand Assessment 

		7.2 Demand Assessment 

		An assessment of the gas demand has been undertaken to assist in determining the required infrastructure upgrades associated with the Metro Quarter. 

		Jemena use an energy demand of 20 gigajoules (GJ) per year (equating to 2.17 m/day) to estimate the average annual domestic usage of natural gas for residential dwellings. This usage rate typically equates to a natural gas hot water tank, cook top and heating point. Peak demand and annual gas demand are also dependent on the plant supplying the project area. 

		3



		Jemena have confirmed that different rates are to be used for commercial spaces however they were unable to confirm estimated rates, as such this has been excluded from this assessment. However, the demand from commercial land uses is expected to be substantially less than from residential usage. It should be noted that the gas demands do not account for alternative supply scenarios such as trigeneration. 



		7.3 Forecast Demand 

		7.3 Forecast Demand 

		the estimated natural gas usage for the Metro Quarter, assuming supply to residential properties only. A BASIX reduction of 25% has been applied to the gas demand. 

		Table 11 presents 



		© Sydney Metro 2018 Page 49 of 64 

		Sydney Metro City & Southwest | Waterloo Over Station Development Appendix P – Utilities and Infrastructure Assessment Report 

		Figure

		While gas usage can increase under BASIX to offset electrical demand, gas prices have a much greater effect on demand. Due to this variability, it has been assumed that there is no net increase or reduction consequent of BASIX compliant dwellings. 

		The average cumulative gas demand is estimated to be approximately 1,139 m/day as Considering a ±15% range for development yields, the gas demand could vary from approximately 968-1,310 m/day which includes the BASIX reduction. 

		3

		shown in Table 11. 

		3



		Table 11: Estimated Cumulative gas demand assessment (incl. BASIX) 

		Study Area 

		Study Area 

		Study Area 

		Gas m3/day Cumulative (incl. BASIX) 

		Total (m3/day) 



		0 to 5 Years 

		0 to 5 Years 

		5 to 10 Years 



		TR

		Apartments 

		Commercial 

		Apartments 

		Commercial 



		Metro Quarter 

		Metro Quarter 

		570 

		N/A 

		1,139 

		N/A 

		1,139 







		7.4 Existing On-Site Utility Infrastructure 

		7.4 Existing On-Site Utility Infrastructure 

		There is currently an extensive network of gas mains within the Metro Quarter, in particular: 

		 An external secondary trunk main (1050kPa) that lies approximately 150m of the 

		Metro Quarter’s southern border at the corner of George Street and Allen Street; 

		and 

		 A number of medium pressure 210kPa network mains servicing the existing buildings. 

		The existing and proposed services are shown below, the exact depths and positions of the existing reticulation mains have not been confirmed and further investigations will likely be required to determine the extent of diversions required. 



		7.5 Potential ESD Initiatives 

		7.5 Potential ESD Initiatives 

		It is noted that mains gas, while currently less carbon intensive than grid electricity per unit of energy, is still a fossil fuel and releases greenhouse gases during combustion. If the goal is to transition to a zero carbon economy by 2050, the focus naturally must be on minimising the use of energy and lowering energy emissions overall. 

		As a part of future design development, consideration should be given to using a sustainable electrical supply rather than gas for heating and cooking. 
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		7.6 Coordination with Other Services 

		7.6 Coordination with Other Services 

		Coordination of the proposed gas infrastructure with other services in the proposed street network would generally be based on the Streets Opening Conference standards (these details are attached in Section 3.13). 

		Jemena provide guidance on horizontal and vertical clearances, the minimum separations 

		between electrical and natural gas mains are provided in Table 1.0 of “Natural Gas Requirements for Developer Provided Trench” as summarised in 

		Table 12. 



		Table 12: Jemena minimum separation between utilities 

		Table 12: Jemena minimum separation between utilities 

		Table 12: Jemena minimum separation between utilities 



		Utility 

		Utility 

		Minimum Separation 



		Gas Mains up to 75mm diameter 

		Gas Mains up to 75mm diameter 

		Gas Mains of 110mm diameter or larger 



		Telecommunication cables and/or conduits 

		Telecommunication cables and/or conduits 

		150 mm 

		300 mm 



		2ProtectedLow Voltage electricity cables 

		2ProtectedLow Voltage electricity cables 

		150 mm 

		300 mm 



		2ProtectedHigh Voltage electricity cables 

		2ProtectedHigh Voltage electricity cables 

		300 mm 

		300 mm 





		1. 

		1. 

		1. 

		Separations relate to distances between conduits/cables peripheries 



		2. 

		2. 

		“Protected” refers to mechanical protection of the cables, which usually takes the form of either polymeric strips (at least 3 mm thick) or clay brick 



		3. 

		3. 

		The above table is considered to provide desirable minimum separations. Consideration should be given for the need to access for future maintenance of services when determining the required separations 







		7.7 Approvals and Next Steps 

		7.7 Approvals and Next Steps 

		Jemena does not have a formal approval process, with supply arrangements being confirmed by Jemena as part of their quotation for construction to be provided following submission of applications for connection. 

		The formal approval process for provision of Jemena infrastructure to be progressed through detailed design processes consists of the following main steps: 

		1. 

		1. 

		1. 

		Undertake site investigations to confirm the layout and extent of existing services (including non-Jemena infrastructure) – Post Rezoning/Development Application; 



		2. 

		2. 

		Submit masterplan including staging of delivery to Jemena for agreement – As a part of detailed design; 



		3. 

		3. 

		Submit application for design to Jemena for individual detailed design packages (to include proposed alignment) – As a part of detailed design; and 



		4. 

		4. 

		Jemena will provide a quote for construction works – As a part of detailed design; 





		It is noted that the above is for delivery of the gas network through the street network, depending on the strata arrangement individual buildings will still need to make separate applications for each connection. 
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		8.0 Data and Communication 

		8.0 Data and Communication 

		8.1 Background 

		8.1 Background 

		A number of communication providers have assets running adjacent to and intersecting the Metro Quarter: 

		 

		 

		 

		NBN Co, NswAct; 



		 

		 

		Nextgen, NCC – NSW; 



		 

		 

		Optus and/or Uecomm, Nsw; 



		 

		 

		PIPE Networks, Nsw; 



		 

		 

		Telstra NSW, Central; 



		 

		 

		Verizon Business (Nsw); and 



		 

		 

		Vocus Fibre Pty Ltd (NSW). 





		While there are numerous utility providers adjacent to the development, if a developer does not choose another developer than NBN is the infrastructure provider of last resort for developments greater than 100 units. As such this section has focused on connection to the NBN network, a map showing the current rollout of the NBN network in the area is provided below in 

		Figure 22. 



		It is noted that this figure does not include backhaul costs or pulling cables and assumes that existing conduits can be linked to existing conduits and new cables can be pulled through existing ducts. 



		8.2 Demand Assessment 

		8.2 Demand Assessment 

		No demand has been calculated for telecommunications infrastructure as it cannot be estimated in the same way as other utilities. 



		8.3 On-Site Utility Infrastructure 

		8.3 On-Site Utility Infrastructure 

		On-site utility infrastructure for each telecommunications service is summarised below, the proposed telecommunication connection route for the Metro Quarter. 

		Figure 22 shows 



		Telstra 

		Telstra 

		Underground Telstra services are located in the streets forming the boundary of the site as well as servicing existing lots within the Metro Quarter. It has been assumed that the existing Telstra services will be required to be abandoned, relocated or replaced as a part of the site development, due to the fact that the existing levels are unlikely to be consistent with the proposed building locations. This assumption is to be confirmed during detailed design of the Metro Quarter. 

		It is also likely that City of Sydney will require any existing overhead Telstra infrastructure to be relocated underground within the site and the bounding roads. 

		Optus/Southern Cross 
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		Optus has a major network critical cable located within the vicinity of the Metro Quarter but outside of the site extents. The exact location of this cable may need to be confirmed through site investigations which will determine the allowable extent of works. 

		Currently no connection to the Optus network is proposed as part of the Metro Quarter works. Onsite utility investigations and service searches are recommended post rezoning as a part of any future development application. 



		Uecomm 

		Uecomm 

		Uecomm has a limited number of assets present adjacent to the Metro Quarter, beginning on Wellington Street at the Pitt Street intersection, and continuing eastward. It has been assumed at this stage that existing Uecomm services are to be retained and left in their existing position. No connections to the Uecomm network have been proposed as part of the Metro Quarter works. 



		AAPT 

		AAPT 

		AAPT has a number of assets present within the Metro Quarter. AAPT has ducts travelling on the eastern side of George Street up until the intersection with John Street, where third party ducts for AAPT assets are utilised. No connections to the AAPT network are proposed as part of the Metro Quarter works. 



		Nextgen 

		Nextgen 

		Nextgen has a number of assets in third party ducts within and adjacent to the site. The internal Nextgen asset travels up the western side of George Street, turns onto the southern kerb of Wellington Street and continues to travel up Pitt Street, adjacent to the sites eastern boundary. There is another Nextgen asset on the western kerb of Cope Street, adjacent to the sites western boundary. No connections to the Nextgen network are proposed as part of the Metro Quarter works. 



		Primus 

		Primus 

		Primus has limited assets within the Metro Quarter. Their asset runs along the eastern side of Cope Street, adjacent to the western boundary. No connections to the Primus network are proposed as part of the Metro Quarter works. 
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		8.4 Coordination with Other Services 

		8.4 Coordination with Other Services 

		Coordination of the proposed communications infrastructure with other services in the proposed street network would generally be based on the Streets Opening Conference standards (these details are attached in Section 8). 

		The clearances for NBN services from other utilities is given in Section 5.2.13 of “New Development: Deployment of the NBN Co Conduit and Pit Network – Guidelines for Developers”, these requirements are presented in 

		Figure

		Figure 23 below. 

		Figure 23 below. 

		Figure 23 below. 







		Figure 23: NBN Clearances from Other Carriers and Underground Services 



		8.5 Approvals and Next Steps 

		8.5 Approvals and Next Steps 

		Confirmation is required from NBN Co that the site is eligible for supply from their network. Following this an initial application is required and a formal agreement entered into between NBN Co. and the developer prior to construction works commencing (this does not prevent designs from being approved). 

		The next steps generally consist of the following: 

		1. 

		1. 

		1. 

		Undertake site investigations to confirm the layout and extent of existing services (including private infrastructure associated with previous land-uses) – Post Rezoning/Development Application; 



		2. 

		2. 

		Liaise with existing telecommunication providers to confirm the requirement for diversion and/or relocation of their existing infrastructure – Post Rezoning/Development Application; 



		3. 

		3. 

		Confirm proposed infrastructure master plan (including staging) and in principle supply arrangements with NBN or other provider -As a part of Development Applications; 
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		4. 

		4. 

		4. 

		Initial application submitted to NBN Co. for supply of the site from their network -As a part of Development Applications; 



		5. 

		5. 

		NBN Co. to confirm supply can be provided and provide draft agreement – As a part of detailed design; 



		6. 

		6. 

		Revisions of agreement where required – As a part of detailed design; 



		7. 

		7. 

		The developer to sign NBN Co. agreement – As a part of detailed design; 



		8. 

		8. 

		Liaise with existing telecommunication providers for quotes for diversions or abandonments including any interim works – As a part of detailed design; and 



		9. 

		9. 

		Submit detailed design of individual packages for approval – As a part of detailed design; 





		It is noted that the above is for delivery of the NBN pit and pipe network through the new street network, it is expected that the buildings will need to make separate applications for connection. 
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		9.0 Utility Service Corridors 

		9.0 Utility Service Corridors 

		9.1 Streets Opening Conference Service Corridors 

		The “Guide to Codes and Practices for Streets Opening” by the NSW Streets Opening 

		Conference (SOC), 2009 provides guidelines for service allocations within the footpath. 

		It has been assumed that the majority of new utility infrastructure for the Waterloo Site will be within new footpaths; these should follow the allocations shown below in However it is noted that due the density of existing services on the Metro Quarter that these allocations may not be able to be achieved. It is further noted that the City of Sydney generally requires the street lighting to be located adjacent to the kerbline, particularly if it is their asset. 

		Figure 24. 



		Figure
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		Figure 24: Streets dedicated after 1 January 1991 

		Figure 24: Streets dedicated after 1 January 1991 





		(SOC, 2009) 

		Where shallow footpaths between 2-3m are required, then shared trench arrangements may be used as shown below in 

		Figure 25. 



		Again, it is noted that City of Sydney generally requires the street lighting to be located adjacent to the kerbline, particularly if it is their asset. 

		Figure
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		Figure 25: Allocation of space in narrow footways 

		Figure 25: Allocation of space in narrow footways 





		(SOC, 2009) 

		The shared trenching arrangement is not considered appropriated where main/trunk services are provided; this includes any potential HV electrical feeders. Furthermore, while Ausgrid has shared trench agreements with Telstra, no such agreement exists with NBN Co. therefore shared trenching is not considered desirable for the Waterloo site. 

		Further consultation will also be required with the City of Sydney to confirm if street lighting will be separate from the electricity supply, if so the standard allocation may require revision. 
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		10.0 Conclusion 

		A number of utility constraints that affect the Metro Quarter including: 

		 

		 

		 

		A number of electrical HV transmission lines, particularly on Wellington, Cope, and George Street; 



		 

		 

		The 2.5m potable water Pressure Tunnel and Shaft that bisects the site; 



		 

		 

		A number of trunk potable water services on McEvoy, Cope and George Street; 



		 

		 

		A major Optus fibre cable rout that runs along George Street; 



		 

		 

		Large concentrations of services within footpaths that will potentially require relocation as a part of any footpath upgrades; and 



		 

		 

		Aboveground powerlines that may need to be undergrounded. 





		Opportunities and needs to support the precinct include: 

		 

		 

		 

		The site is currently well serviced by utility infrastructure; 



		 

		 

		Trunk services may have excess capacity to service the initial phases of the new development, however local amplifications are likely and new electrical feeder cables will likely be required; 



		 

		 

		There may be the opportunity to re-use redundant electrical utility routes for new infrastructure; 



		 

		 

		Areas such as the Australian Technology Park (ATP) or Green Square Town Centre may enable the sharing of sustainable utility infrastructure and potential recycled water networks; and 



		 

		 

		Required lead-in utility works may be shared with the new Sydney Metro Station, in particular shared trenches may reduce capital costs. 





		Future work that is required to enable detailed development applications includes: 

		 

		 

		 

		Further coordination with utility authorities to confirm lead-in infrastructure requirements and routes; 



		 

		 

		Further coordination with Sydney Metro to determine shared servicing options; 



		 

		 

		Potential hydraulic modelling to confirm potable and wastewater lead-in infrastructure upgrades; and 



		 

		 

		After further assessment of ESD options to take forward into detailed design, confirm the effects on utility supply and lead-in infrastructure requirements and routes. 
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		11.0 Assessment 

		11.0 Assessment 

		This Utilities report presents: 

		Table 13: SEARs Responses 

		Table 13: SEARs Responses 

		Table 13: SEARs Responses 



		TR

		Metro Quarter SEARs 

		Utilities and Servicing Infrastructure Response 



		Section 18. Utilities 

		Section 18. Utilities 



		The EIS shall identify the existing capacity of the site to service the development proposed and any augmentation required for utilities, including arrangements for electrical network requirements, drinking water, waste water and recycled water. 

		The EIS shall identify the existing capacity of the site to service the development proposed and any augmentation required for utilities, including arrangements for electrical network requirements, drinking water, waste water and recycled water. 

		            

		Proposed on-site generation / water recycling are listed in Section 5.5 and 7.5, more detailed analysis is considered in the ESD Report Required capacity and augmentations needed for the proposal are contained within figures 8, 11, 16, 17 and 18. These include potential amplification of trunk lead in infrastructure. Sustainability and climate change adaptation measures are considered in each section however more details are provided in the ESD Report Electrical loads include air conditioning allowance to ma
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		Metro Quarter SEARs 

		Metro Quarter SEARs 

		Metro Quarter SEARs 

		Utilities and Servicing Infrastructure Response 



		TR

		    

		within the ESD Report The location of services assets is contained within Figures 1, 2, 7, 8, 10, 11, 13, 16, 17 and 18. Proposals to mitigate risks are contained within each utility section and Section 12 The outcomes of ESD Study have been incorporated within each section, noting that the final selection of ESD options will be subject to design development Current utility design standards have been complied with and are designed to be underground, it is also noted with Section 7.4 that existing overhead u
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1.0 INTRODUCTION 


1.1. Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to Part 4 of 


the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept SSD Application is 


made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct (SSP) Study 


– Waterloo, submitted to the Minister for Planning (The Minister) in July 2018.  That study proposes 


new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) above and 


adjacent to Waterloo Station comprising a podium and three taller buildings which include 


commercial, residential, and community land uses.  The concept SSD Application seeks consent for 


a building envelope and use for residential, retail, commercial, entertainment, community and 


recreational purposes, maximum building height, maximum gross floor area (GFA), pedestrian and 


vehicular access, circulation arrangements and associated car parking and the strategies and design 


parameters for the future detailed design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated station 


development package, which would result in the combined delivery of the station, OSD and public 


domain improvements. The station and its public domain elements form part of a separate planning 


approval for Critical State Significant Infrastructure (CSSI) approved by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is for 


“commercial premises or residential accommodation” with a Capital Investment Value of more than 


$30 million, the project is identified as State Significant Development (SSD) pursuant to Schedule 1, 


19(2)(a) of the State Environmental Planning Policy (State and Regional Development) 2011 (SRD 


SEPP). 


This report has been prepared to outline the heritage impacts and specifically respond to the 


Secretary’s Environmental Assessment Requirements (SEARs) issued for the concept SSD 


Application on 29th June 2018 which states that the Environmental Impact Statement (EIS) is to 


address the following requirements:  


Reference SEARs Requirement Where Addressed in Report 


1. Environmental 


Planning Instruments, 


Policies and 


Guidelines 


• Heritage Council Guideline on Heritage 


Curtilages 1996 


• Design in Context – guidelines for infill 


development in the Historic Environment 


(Heritage Office 2005) 


• Guide to investigating, assessing and 


reporting on Aboriginal Cultural Heritage 


in NSW (DECCW 2011) 


 


Refer to the heritage impact assessment at 


Section 7.3. Consideration of these documents 


has been given in the preparation of this impact 


assessment, where relevant.  
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10. Heritage  The EIS shall provide:  


• A detailed heritage impact statement 


(HIS) that identifies and addresses the 


extent of heritage impact of the proposal 


on the site, site curtilage and surrounding 


area, including any built and landscape 


items, conservation areas, views and 


settings, and in particular the impact of 


the proposal on heritage items of local 


and State significance, including the 


locally listed Waterloo Congregational 


Church, the Cauliflower Hotel, Former 


Waterloo Pre-school and locally listed 


terrace houses as well as impacts to the 


heritage conservation areas in the 


vicinity of the site.  


• consider any endorsed conservation 


management plans for heritage items 


and conservation areas in the vicinity of 


the site and the surrounding area 


• include a heritage interpretation 


strategy. 


• considers any archaeological impacts if 


relevant.  


The HIS meets this requirement. The heritage 


impact assessment at Section 7.3 assesses the 


potential impacts of the concept SSD Application 


on the vicinity heritage items. 


There are no endorsed conservation management 


plans relevant to the subject site or which need to 


be referred to in this HIS.  


A preliminary heritage interpretation strategy 


relevant to the Metro Quarter is attached at 


Appendix B.  


11. Aboriginal 


Heritage 


 


The EIS shall: 


provide a detailed Aboriginal heritage 


impact statement (AHIS) that identifies 


and addresses the extent of Aboriginal 


heritage impacts of the proposal on the 


site and the surrounding area, including 


objects, places or features (including 


biological diversity) of cultural value 


within the landscape. If Aboriginal 


Cultural Heritage is found at the site, a 


full Aboriginal Cultural Heritage 


Assessment Report together with 


document of required consultation must 


be provided. 


Refer to relevant discussion at Sections 5.0 and 


6.0.  


 


1.2. Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway system, 


this 21st century network will deliver 31 metro stations and 66km of new metro rail for Australia's 


biggest city — revolutionising the way Sydney travels. Services start in the first half of 2019 on 


Australia’s first fully-automated railway. 
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Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW Long 
Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network so it can grow 
with the city’s population and meet the future needs of customers. In early 2018, the Future Transport 
Strategy 2056 was released as an update to the NSW Long Term Transport Master Plan and 
Sydney’s Rail Future. Sydney Metro City & Southwest is identified as a committed initiative in the 
Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion project is 


now under construction and will open in the first half of 2019 with a metro train every four minutes in 


the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro network from 


the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, through the CBD and 


south west to Bankstown. It is due to open in 2024 with an ultimate capacity to run a metro train 


every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney central 


business districts. This once-in-a-century infrastructure investment will double the rail capacity of the 


Parramatta to Sydney CBD corridor and will establish future capacity for Sydney’s fast growing west. 


Sydney Metro West will serve five key precincts at Westmead, Parramatta, Sydney Olympic Park, 


The Bays and the Sydney CBD. The project will also provide an interchange with the T1 Northern 


Line to allow faster connections for customers from the Central Coast and Sydney’s north to 


Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing Sydney 


suburban rail network, will increase the capacity of train services entering the Sydney CBD – from 


about 120 an hour currently to up to 200 services beyond 2024. That’s an increase of up to 60 per 


cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail line from 


Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to Bankstown 


through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, together 


with new underground platforms at Central. Once completed, Sydney Metro will have the ultimate 


capacity for a train every two minutes through the CBD in each direction - a level of service never 


seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood to 


Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the demolition 


of existing buildings and structures on each site. Importantly, the CSSI Approval also includes 


provision for the construction of below and above ground structures and other components of future 


OSD (including building infrastructure and space for future lift cores, plant rooms, access, parking 


and building services, as relevant to each site). The rationale for this delivery approach, as identified 


within the CSSI application is to enable the OSDs to be more efficiently built and appropriately 


integrated into the metro station structures.  







 


  


 


© Sydney Metro 2018 
 


 
Page 9 of 81 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Q – Heritage Impact Statement assessment report 


 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified that 


the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification applications to 


amend the CSSI Approval as outlined below: 


• Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 
Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren Street 
together with inclusion of a new station entrance at this location referred to as Victoria Cross 
North. The modification also involves the relocation of the substation at Artarmon from 
Butchers Lane to 98 – 104 Reserve Road. This modification application was approved on 18 
October 2017. 


• Modification 2 - Central Walk which involves additional works at Central Railway Station 
including construction of a new eastern concourse, a new eastern entry, and upgrades to 
suburban platforms. This modification application was approved on 21 December 2017. 


• Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin Place 
Station to align with the Unsolicited Proposal by Macquarie Group Limited (Macquarie) for the 
development of the station precinct. The proposed modification involves a larger reconfigured 
station layout, provision of a new unpaid concourse link and retention of the existing MLC 
pedestrian link and works to connect into the Sydney Metro Martin Place Station. It is noted 
that if the Macquarie proposal does not proceed, the original station design remains approved. 
This modification application was approved on 22 March 2018. 


• Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which incorporated 
Sydenham Station and precinct works, the Sydney Metro Trains Facility South, works to 
Sydney Water’s Sydenham Pit and Drainage Pumping Station and ancillary infrastructure and 
track and signalling works into the approved project. This modification application was 
approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between Chatswood 


and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to metro 


standards. This part of the project, referred to as the Sydenham to Bankstown upgrade, is the 


subject of a separate CSSI Application (Application No. SSI 17_8256) for which an EIS was 


exhibited between September and November 2017. A Response to Submissions and Preferred 


Infrastructure Report was submitted to DPE in June 2018 for further exhibition and assessment. 


This application is subject to assessment and determination by DPE, taking into consideration a 


further Response to Submissions Report which was submitted to DPE in September 2018.   


 


1.3. Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that parts of 


Waterloo are of State planning significance which should be investigated for urban renewal through 


the SSP process.  SSP study requirements for such investigations were issued by the Minister on 


19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development Corporation 


(UrbanGrowth NSW), in partnership with Sydney Metro and the Land and Housing Corporation 
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(LAHC). The outcome of the SSP process will be new planning controls that will enable future 


development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


• The Waterloo Metro Quarter (the Metro Quarter) 


• The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP Study 


for the Estate to provide a planning framework for the construction of OSD within the Metro Quarter. 


The staged submission of the Metro Quarter SSP Study also facilitates the proposed development 


to be delivered concurrently with the metro station, as an integrated station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro Quarter 


SSP Study, it is anticipated that the SSP Study and the Environmental Impact Statement (EIS) for 


the SSD Application will be exhibited concurrently.  


 


1.4. Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the planning 


pathways defined under the EP&A Act require separate approval for each component of the 


development. In this regard, the approved station works (CSSI Approval) are subject to the 


provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) and the OSD component is 


subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of below 


and above ground structures necessary for delivering the station and also enabling construction of 


the integrated OSD. This includes but is not limited to: 


• demolition of existing development 


• excavation 


• integrated station and OSD structure (including concourse and platforms) 


• lobbies  


• retail spaces within the station building 


• public domain improvements associated with the station  


• access arrangements including vertical transport such as escalators and lifts 


• space provisioning and service elements necessary to enable the future development of the 


OSD, such as lift cores, plant rooms, access, parking, retail, utilities connections and building 


services. 


The vertical extent of the approved station works above ground level is defined by the ‘transfer level’ 


level (which for Waterloo is defined by approximately RL 33.1 over the northern station box and RL 


35.1 over the southern station box), above which would sit the OSD. An example of this delineation 


is illustrated in Figure 2. 
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Figure 2: Delineation between the Metro station and OSD  


It is noted that the structural and service requirements and space provisioning to support OSD vary 


from station to station.  For example, based on the current level of design, Waterloo Station is not 


expected to provide for OSD lobbies, end of trip facilities and plant rooms.   However, the detailed 


design may be amended to incorporate these elements as part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo Station 


including access strategies for commuters, pedestrians and workers. In this regard, the main 


pedestrian access to the station would be via an entry located at the corner of Raglan and Cope 


Streets. The station design has continued to be developed having regard to its integration with the 


Metro Quarter OSD, and as a result, a second entrance to the station is to be provided from a 


proposed public plaza adjacent to Cope Street. Retail uses (approved under the CSSI Approval) 


would be located on the ground floor of the station development along the Cope Street frontage of 


the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to determine the 


technical requirements for the structural integration of the OSD with the station. This level of design 


work, together with the planning and design undertaken for the remainder of the Metro Quarter has 


informed the concept proposal for the OSD. It is noted that ongoing design development of the works 


to be delivered under the CSSI Approval would continue with a view to developing an Interchange 


Access Plan (IAP) and Station Design Precinct Plan (SDPP) for Waterloo Station to satisfy 


Conditions E92 and E101 of the CSSI Approval.  The detailed design for the Metro Quarter would 


continue to evolve having regard to the IAP and SDPP. 
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Public domain improvement works immediately adjacent to Waterloo Station would be delivered as 


part of the CSSI Approval, to support pedestrian movements between transport modes (including to 


new and relocated bus stops, bike parking on Cope Street, and taxis and kiss-and-ride bays on Cope 


Street), while other public domain works within the Metro Quarter are proposed as part of the OSD. 


Final details of public domain works for the OSD will be provided with the detailed SSD Application(s) 


following finalisation of the SDPP and IAP for the CSSI Approval. 


1.5. The site 


1.5.1. Location 


The site is located within the City of Sydney Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of Raglan 


Street and north of Wellington Street. The heritage listed Waterloo Congregational Church located 


at 103–105 Botany Road is within this block but is not part of the site.  


The site has an approximate area of 1.287 hectares (refer to Figure 3).  


 


 Figure 3: Waterloo Station location plan  
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1.5.2. Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney LGA 


approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square and less than 


1 kilometre south of Redfern Station. 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under the 


management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing dwellings and a 


small number of private dwellings in medium and high density forms, ranging from single storey 


attached dwellings to apartment buildings of up to thirty storeys.  


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park (ATP), a 


technology micro-cluster that currently contains around 3,000 – 3,500 workers with a range of 


businesses in technology and creative industries; and a start-up/business incubator hub. It is set to 


grow into a business park that will soon accommodate new premises currently under construction 


(i.e. Commonwealth Bank Australia (CBA) has committed to two major office towers).  


 


Figure 4: Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5: Nominated State Significant Precinct - Waterloo 
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The site comprises the following properties: 


• 136B Raglan Street  Lot 4 DP 215751 


• 59 Botany Road   Lot 5 DP 215751 


• 65 Botany Road   Lot 1 DP814205 


• 67 Botany Road   Lot 1 DP228641 


• 124-128 Cope Street  Lot 2 DP228641 


• 69-83 Botany Road  SP75492 


• 130-134 Cope Street  Lot 12 DP399757 


• 136-144 Cope Street  Lots A-E DP108312 


• 85 Botany Road   Lot 1 DP27454 


• 87 Botany Road   Lot 2 DP27454 


• 89-91 Botany Road  Lot 1 DP996765 


• 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


• 156-160 Cope Street  Lot 31 DP805384 


• 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


• 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


• 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI Approval 


with the exception of one building which is being used to support construction. 


 


1.6. Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a proposal to 


amend existing controls to facilitate the proposed development. The concept SSD Application will in 


turn comprises the first stage of seeking SSD development consent for the Metro Quarter OSD 


project. It will be followed by a future detailed SSD Application(s) for the design and construction of 


the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework and 


strategies to inform the future detailed design of the OSD. It specifically seeks approval for: 


• maximum building envelopes, including maximum building heights, street-wall heights and 
ground and upper level setbacks 


• a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, providing for 
approximately 700 dwellings, including 5 to 10 percent affordable housing and 70 social 
housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment facilities 
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 approximately 8,645 square metres GFA for business and commercial premises and 
community, health service and recreational facilities (indoor), including at least 2,000 square 
metres of floor space for community uses 


• a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


• residential uses above podium level in various building forms including three taller buildings 
of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres AHD 
respectively) 


• use of OSD space provisioning within the footprint of the CSSI Approval  


• public domain works, including open spaces, through-site links, footpaths, provision for cycle 
facilities and enhanced pedestrian crossings and roads. 


• car parking for up to 427 vehicles  


• cycle parking to support residential and non-residential land uses and visitors to the Metro 
Quarter.  Approval is also being sought for space within the future basement for a bike hub 
which would also support future bike parking for Waterloo Station  


• loading, vehicular and pedestrian access arrangements 


• strategies for utilities and services provision 


• strategies for managing stormwater and drainage 


• a strategy for the achievement of ecologically sustainable development 


• a public art strategy 


• provision for future signage zones 


• a design excellence framework 


• the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on the site, 


approved under CSSI Approval. The total GFA for the integrated station development, including the 


station GFA is approximately 77,165 square metres, which is equivalent to an FSR of approximately 


6:1. 


Key parameters of the concept proposal based on the current level of design development are 


indicated at Figure 6 and Figure 7. 
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Figure 6: Proposed massing, viewed from the west 


 


 


Figure 7: Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the Waterloo 


SSP. The objective to deliver the Metro Quarter project as soon as reasonably possible after 


completion of the Sydney Metro works (earmarked to open 2024) would ensure buildings within the 


Metro Quarter are occupied to support maximum patronage of the proposed metro station. 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, community 


facilities and services and cultural opportunities sufficient for daily life to be provided for within the 


wider neighbourhood and to support the activation of the precinct. This would help make Waterloo 


one of the most connected and attractive inner-city places to live, work and visit. 


 


1.7. Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station development in 


one single package, which would entail the following works: 


• station structure fit-out, including mechanical and electrical 


• OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of the 


station boxes/shafts ahead of the integrated station development delivery package, and linewide 


systems (e.g. track, power, ventilation) and operational readiness works prior to the Sydney Metro 


City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging scenarios have 


been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the transfer 


slab first and then building in both directions. Both the station and OSD would be completed 


in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD construction 


may still be incomplete or soon ready to commence after station construction is completed. 


This means that some or all OSD construction is likely to still be underway upon opening of 


the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD is built 


at a later stage, with timing yet to be determined. This creates two distinct construction 


periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental impacts 


associated with construction, the following have been considered: 


• Impacts directly associated with the OSD, the subject of this SSD Application 


• Cumulative impacts of the construction of the OSD at the same time as the station works 


(subject of the CSSI Approval). 
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Given the integration of the delivery of the Sydney Metro City & Southwest metro station with an 


OSD development, Sydney Metro proposes the framework detailed in Figure 8 to manage the design 


and environmental impacts, in relation to heritage impacts consistent with the framework adopted 


for the CSSI Approval. 


 


Figure 8 Project approach to environmental mitigation and management  


This approach would be implemented until such time as completion of the station works (i.e. works 


under the CSSI Approval) is achieved. Beyond that point, standard construction environmental 


management practices would be implemented by the OSD developer in accordance with relevant 


guidelines and any conditions of approval. 
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2.0 BASELINE INVESTIGATIONS  


2.1. Limitations  


The following limitations of this assessment are acknowledged by the authors: 


• Internal access to built elements within the study area was limited due to existing tenancies and 


security.  As at the date of this report, the majority of built structures throughout the Metro Quarter 


had been demolished.  


• European and Aboriginal cultural heritage, and the archaeological potential of the Metro Quarter, 


have been previously assessed in detail in the following reports, as part of the SSI 15_7400 


approval:    


 Archaeological & Heritage Management Solutions (AHMS) 2015, Central to Eveleigh 


Corridor: Aboriginal and Historical Heritage Review, Final Report.  


 Archaeological & Heritage Management Solutions (AHMS) 2015, Opportunities for 


Interpretation in the Central to Eveleigh Corridor, Final Report.  


 Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Historical 


Archaeological Assessment and Research Design. 


 Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal Cultural 


Heritage Assessment. 


 Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal 


Heritage – Archaeological Assessment. 


• As these reports have already comprehensively assessed the historical (non-Aboriginal) and 


Aboriginal archaeological potential and significance of the site, the archaeological assessment 


presented in this report predominately relies on their research and findings. Where relevant, this 


has been re-visited and/or supplemented by the results of more recent and relevant assessments 


and investigations.  


• The Historical Overview summary presented at Section 2.0 have been compiled based on 


information available at the time of drafting this report, and should not be considered exhaustive. 


All efforts have been made to be as comprehensive as possible within the timing and budget 


constraints of the project. 


Note, it is beyond the scope of this report to assess the social significance of the subject site.   
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3.0 HERITAGE LISTINGS 


There are a number of listed heritage items and heritage conservation areas (HCAs) located within 


and in the vicinity of the study area. This is shown in the Figure 10, overleaf, and is summarised 


further below. 


3.1.1. Heritage Items  


Outlined below are the listed heritage items located adjacent to and in the immediate vicinity of the 


Metro Quarter.  


Table 1 – Heritage Items  


“Congregational Church 


including interior”, 103-


105 Botany Road, 


Waterloo (Item 2069) 


Local  


 


 


 


 


 


 


 


 


 


“Cauliflower Hotel 


including interior” – 123 


Botany Road, Waterloo 


(Item 2070) 


Local  


 


 


 


 


 


 


 


 


 


Item Local or state 
significance 


Photo  
(Google Street View) 
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“Former CBC Bank 


including interior” – 60 


Botany Road, Alexandria 


(Item 5) 


Local   


 


 


 


 


 


 


 


“Cricketers Arms Hotel 


including interior” – 56-


58 Botany Road, 


Alexandria (Item 4) 


Local  


 


 


 


 


 


 


 


“Terrace Houses”, 229-


231 Cope Street, 


Waterloo (Item 2078) 


Local  


 


 


 


 


 


 


“Former Waterloo Pre-


School (225 Cope Street) 


including interior”—225-


227 Cope Street, 


Waterloo (Item 2077) 


Local  
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3.1.2. Heritage Conservation Areas in the Vicinity of the Metro Quarter 


Alexandria Park Heritage Conservation Area located to the west of the Metro Quarter. 


“The Alexandria Park Conservation Area is significant for its ability to demonstrate the growth of the 


municipality of Alexandria in the second half of the nineteenth century and the first half of the 


twentieth century. The area developed in association with the industrial growth of Waterloo and the 


establishment of the Eveleigh Railway and Goods Yards, providing housing for workers. The housing 


stock reflects successive subdivisions of the Coopers freeholds and Park View Estate. The industrial 


development illustrates a later overlay reflecting the growing importance of the area as an industrial 


centre in the early twentieth century. Alexandria Park provides a focus for the community.” 


Figure 9 – Selection of views from within the Alexandria Park Heritage Conservation Area (Source: City of Sydney; Database Number 


2421456) 


 


 


 
Picture 1 – View of Garden Street 


 


 Picture 2 – View of Anderson Street. 


 


 


 


 
Picture 3 – Tree planting 


 


 Picture 4 – Buckland Street 
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Figure 10 – Heritage map for the study and vicinity area, showing identified clarifications  


Source: Sydney Local Environment Plan (LEP) 2012 Heritage Map (010 and 017) with Urbis overlays 


 


Alexandria Park 


conservation area 
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3.1.2.1. Heritage Items within and in the Vicinity of the Metro Quarter  


There are a number of listed heritage items and heritage conservation areas (HCAs) located in the 


vicinity of the Metro Quarter. The below map has been prepared to illustrate critical interfaces 


between the Metro Quarter and heritage items / conservation areas.  


 
Figure 11 – Critical interface areas between the Metro Quarter and heritage items/HCAs in the vicinity 


Source: Sydney Local Environment Plan (LEP) 2012 Heritage Map (010 and 017). 
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 Critical interfaces 
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4.0 HISTORICAL OVERVIEW OF THE METRO QUARTER 


4.1.1. Built Historical Overview – Metro Quarter  


An 1895 plan of the area shows terraces and free-standing cottages across what is now the Metro 


Quarter site, most with outbuildings and backyard toilets. Fronting Botany Road between Raglan 


and Buckland Street (now Wellington Street) was the Congregational Church which is still standing 


(surrounded by but excluded from the Metro Quarter).  


 
Figure 12 - Metropolitan Detail Series–Waterloo Section 8 (1895) – Metro Quarter outlined in red with heritage item church identified 


Source: State Library New South Wales; File Number FL4377348. 


 


A number of hotels were also operating in the suburb, including the Prince of Wales, Old Beehive 


Hotel, Middleborough, Evening Star and the Cottage of England Hotels all in Raglan Street on the 


corners of Cooper, George and Pitt Streets respectively. The Australian Hotel stood on the corner of 


Botany Street (Cope Street) and Buckland Street (Wellington Street), the Duke of Wellington was on 


the corner of George and Buckland (Wellington) Streets, the Duke of Denmark on the corner of 


Buckland (Wellington) and Pitt Streets and the Cheerful Home Hotel on the corner of George and 


John Streets. Of these only the Duke of Wellington Hotel, opened c1883, survives.1  


With the turn of the twentieth century, Waterloo was firmly established as a working-class suburb, 


with various industries nearby employing most of the working residents. The speculative building 


                                                


1 Sands Sydney and Suburban Directory, 1880-1895. 


Congregational Church  
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that had boomed through the 1880s and 1890s had filled in most of the open space, but the quality 


of the housing remained variable.  


Many of the small cottages and early terraces were without running water in the kitchens, most had 


backyard toilets with nightsoil collection still prevalent and disease was a major concern. Rubbish 


and rats were recognised as particular concerns after the outbreak of the bubonic plague in Sydney 


in 1900. Redfern and Waterloo recorded 37 cases with 11 deaths during the outbreak, representing 


the second largest concentration outside of the city wharf area.2  


Inspections of houses in Waterloo as part of the plague clean-up revealed poorly maintained and 


structurally unsound dwellings with leaking roofs, poor ventilation, bad drainage, inadequate 


sanitation, water and sewerage connections.3 As with many other parts of the city at the time, the 


authorities labelled these parts of Sydney as slums, a label that once attributed was difficult to 


remove. Newly appointed City Commissioners labelled Waterloo and other surrounding suburbs as 


slums as early as 1928, and began to openly discuss widespread demolitions and renewal projects 


for the district.4 


The reputation as a slum was enforced, as a recession in the mid–1920s was followed by the Great 


Depression from 1929 and unemployment rates in Waterloo began to rise sharply as the industries 


in the area struggled. By the early 1930s up to 43% of adult males in the Redfern-Waterloo area 


were unemployed, compared to a Sydney average of 28%, with three quarters of the potential wage 


earners actually making either no wage or less than the basic wage.  


Evictions of families from rental properties became common place in the late 1920s and grew 


through the 1930s. Ironically, the measures enforced by the NSW Government to try to prevent 


widespread evictions, through a series of fair rent bills and tenant protection legislation, discouraged 


landlords on spending much on properties where they could not evict tenants nor could they raise 


the rents. A slow decline in the quality and upkeep of many rental premises was the result and this 


continued through to the 1950 reinforcing the idea of the area as a slum.  


By the mid twentieth century, the Metro Quarter block was developed predominantly with industrial 


warehouses and sheds, replacing the earlier terrace housing.  


                                                


2 Curson, P. & K. McCraken, Plague in Sydney: The anatomy of an epidemic, NSWU Press, Sydney, 1989, pp. 126-127. The area of 


Glebe-Balmain-Annandale-Leichhardt recorded 39 cases in the same period. 


3 Curson, P. & K. McCraken, Plague in Sydney: The anatomy of an epidemic, NSWU Press, Sydney, 1989, pp. 194.  


4 The Australian Worker, 15 February 1928, p.9. 
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Figure 13 – Extract of 1943 aerial with the Metro Quarter shown outlined in red 


Source: SIX Maps 2018 


 
Figure 14 – Extract from the 1938-50 Civic Survey, showing the Metro Quarter shown outlined in red 


Source: City of Sydney Historical Atlas of Sydney, City of Sydney – Civic Survey, 1938-1950, Map 24 Zetland 
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In 2017 and 2018, as part of the NSW Government’s Sydney Metro City & Southwest project, all of 


the buildings on the Metro Quarter site were demolished (excluding one building which is being used 


to support construction). The heritage-listed Congregational Church building at 103-105 Botany 


Road is surrounded by and directly adjacent to the Metro Quarter but excluded from the site area. 


 


 


 
Figure 15 – Extract of Nearmap aerial dated  


17 January 2017, showing the Metro Quarter 


outlined in red 


Source: Nearmap 2018 


 Figure 16 – Extract of Nearmap aerial dated  


15 April 2018, showing the Metro Quarter outlined 


in red 


Source: Nearmap 2018 


 


4.1.1.1. The Congregational Church  


The foundation stone of the Congregational Church on Botany Road was laid in 1883. The church 


was designed by Mr Herbert S. Thompson, of Eldon Chambers Pitt Street, and the builder was Mr. 


F Tucker, of Petersham.5 The church was described in an article of the time as follow: 


built of bricks, cemented, with slated roof…finished inside with coved, boarded, and 


decorated ceiling, broken into panels by means of principals and mouldings. The sittings to 


accommodate 470 adults, will be of polished kauri and the rostrum of polished cedar. The 


choir gallery is to be enclosed along the front with ornamental cast-iron railing, with moulded 


entablature under. Two vestries are included in the design, and every attention is to be paid 


to ventilation. The frontage to Botany-road is to be enclosed with dwarf stone wall and piers, 


with iron railing, gates, and lamp standards.6  


The new church was required due to a growing demand on the church. The church originally 


commenced in Waterloo in the form of a mission station in 1858, under the supervision of Mr. 


Slatcher. Due to a ‘rapidly growing congregation’, the church was removed to a new building erected 


                                                


5 1883 'NEW CONGREGATIONAL CHURCH, BOTANY-ROAD, WATERLOO.', The Sydney Morning Herald (NSW : 1842 - 1954), 26 


November, p. 7. , viewed 21 May 2018, http://nla.gov.au/nla.news-article28371685  
6 Ibid 
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on Botany-street (now Cope Street), which cost £300 to build and opened on Sunday 28 January 


1865. This humble building was later renovated and expanded at a cost of £400.7  


When the need for a new church arose, the congregation could not procure a new site within the 


adjoining estates at a nominal rent, such as was granted to other denominations. The c.1883 church 


was built at the same location as the former 1865 church.8  


The new Congregational Church (as exists today) opened in July 1884.9 Upon opening, the building 


was further described as follows: 


“The church is approached by a broad flight of steps, whilst the frontage to Botany-road, yet in a 


partially unfinished state, will be enclosed with a dwarf stone wall and piers, with iron railing, gates 


and lamp standards. The cost of the church, ground inclusive, is said to be about £2,900. Every 


attention has been paid to ventilation, and building had five double and two single windows on each 


side, and a large window of stained glass, presented by the architect, in the front. It is also provided 


with three sunlights.”10 


A City of Sydney image file provides a photograph of the building in the twentieth century (date 


unknown), included hereunder, and contains a note which states that “the fence was removed by 


Council who provided the present landscaping in the 1950s as the cost of refurbishing the iron fence 


was too costly”.11  


 


 


 
Picture 5 – Photograph of the church in the 20th century  


Source: City of Sydney Archives, NSCA CRS 1133, Redfern 


Waterloo Heritage Study, 1989-1990, NSCA CRS 1133/1/8, File 


046\046347 


 Picture 6 – South Sydney Congregational Church 


Source: City of Sydney Archives, NSCA CRS 1133, Redfern 


Waterloo Heritage Study, 1989-1990, NSCA CRS 1133/1/7, File 


046\046346 


 


                                                


7 1883 'NEW CONGREGATIONAL CHURCH, BOTANY-ROAD, WATERLOO.', The Sydney Morning Herald (NSW : 1842 - 1954), 26 


November, p. 7. , viewed 21 May 2018, http://nla.gov.au/nla.news-article28371685  
8 Ibid 
9 1884 'Advertising', The Sydney Morning Herald (NSW: 1842 - 1954), 16 July, p. 16., viewed 21 May 2018, http://nla.gov.au/nla.news-


article13572413  
10 Ibid 
11 City of Sydney Archives, NSCA CRS 1133, Redfern Waterloo Heritage Study, 1989-1990, NSCA CRS 1133/1/8, File 046\046347 







 


  


 


© Sydney Metro 2018 
 


 
Page 31 of 81 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Q – Heritage Impact Statement assessment report 


 


 
Picture 7 – Photograph of the church in the 20th century  


Source: City of Sydney Archives, NSCA CRS 1133, Redfern Waterloo Heritage Study, 1989-1990, NSCA CRS 1133/1/8, File 


046\046347 
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5.0 HISTORICAL (NON-ABORIGINAL) ARCHAEOLOGY  


5.1. Overview and summary of historical (non-Aboriginal) 
archaeological excavation undertaken within the Metro Quarter to 
date 


The historical (non-Aboriginal) archaeological potential of the Metro Quarter has been previously 


assessed in detail in the reports outlined at Section 5.2, as part of the SSI 15_7400 Approval. A 


summary of the previously prepared reports available and a summary of known site works to date 


have therefore been provided for reference, below. It is noted that these previous findings are directly 


relevant to the current site, and have therefore been relied upon in compiling the assessment of 


historical (non-Aboriginal) archaeological potential and significance.  


The metro station is being constructed within the Metro Quarter as part of the Sydney Metro City & 


Southwest project. While most of the metro station will be located beneath finished ground level, two 


substantial entry and plant structures, with heights equivalent to a 5-storey residential building (up 


to 20 metres), will protrude above finished ground level; one along the northern end of Cope Street, 


the other along the southern end of Cope Street. 


The construction of the Sydney Metro is currently underway and has included to date (September 


2018);  


• Demolition of the majority of built structures on the Metro Quarter site; 


• Excavation for the metro station to the eastern half of the site, outlined at Figure 17; 


• The completion of an archaeological program on the eastern section of the site. 
Archaeological monitoring and provision of clearance certificates are currently underway 
by AMBS for the eastern half of the site (outlined at Figure 17); and 


• Commencement of construction of the metro station 


The recently completed archaeological program on the adjacent eastern section of the site (outlined 


below at Figure 17) has provided a comprehensive schedule of salvaged artefacts and information. 


Excavations undertaken within the eastern portion of the site were carried out in accordance with 


the Sydney Metro, City and Southwest Archaeological Method Statement (AMS) for Waterloo Station 


prepared by AMBS. This AMS addressed both the eastern section and the future western 


excavations of the Metro Quarter.  


AMBS has provided Sydney Metro with a ‘Summary report on the historical archaeological 


Investigations at the Waterloo Station Site’, dated July 2018, as a final excavation report is yet to be 


completed and released by AMBS for the eastern section of the site. This summary report notes the 


following: 


• Open area archaeological excavations at the Waterloo Station site began on 8 January 
and completed on 25 May 2018. 


• The land sloped away to the east and a levelling fill of mixed sands and clays had been 
introduced apparently to raise the level along Botany Street (now Cope Street) in 
preparation for constructing housing. Some evidence of activity was identified in this 
deposit; pits, post holes and what appeared to be features possibly associated with 
industrial activity. 
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• The natural white sands beneath the introduced fill showed evidence of early agricultural 
activity with pits, furrows/plough lines, possible hoe marks and post holes defining simple 
timber-framed structures as well as three wells lined with diamond frogged sandstock 
bricks. 


• It is anticipated that analysis of the artefacts from these features will provide a date of not 
later than the 1860s and likely the 1850s if not earlier. 


• Analysis of the artefacts should provide a detailed insight into the lives of the Botany 
Street community. 


• Building (house) foundations were also identified. 


The summary report concluded that: 


“Analysis of the archaeology and the artefacts has not yet begun so it is too early to be certain about 


the site chronology; however, some houses clearly had a long history of occupation. Also, an 


extraordinary quantity of artefacts has been recovered (some 600 boxes) which are in the process 


of being processed in preparation for analysis.  


As such, it is too early to state with any certainty, but the features that have been exposed beneath 


the houses and in the natural sands appear to date to the 1860s or 1850s, and perhaps earlier. This 


should be clearer following analysis of artefacts and the archaeology. It is likely that the archaeology 


in the site will provide an insight into the early history and development of the site, that was not 


previously expected. Whether this results in a re-assessment of the archaeology as having state 


significance cannot be determined at this stage.” 
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Figure 17 – Sydney Metro, Waterloo Station site map showing excavation zone 


Source: Sydney Metro, AMBS Sydney Metro, City and Southwest Archaeological Method Statement for Waterloo Station November 


2017 


 


5.2. Summary findings of previous reports 


The historical (non-Aboriginal) archaeological potential and significance of the Metro Quarter, as 


advised above, have been previously assessed in detail in the following reports, as part of the SSI 


15_7400 approval: 


• Archaeological & Heritage Management Solutions (AHMS) 2015, Central to Eveleigh Corridor: 


Aboriginal and Historical Heritage Review, Final Report.  


• Archaeological & Heritage Management Solutions (AHMS) 2015, Opportunities for Interpretation 


in the Central to Eveleigh Corridor, Final Report.  


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Historical 


Archaeological Assessment and Research Design. 


• AMBS 2017, Sydney Metro, City and Southwest Archaeological Method Statement for Waterloo 


Station. 


• AMBS 2018, Summary report on the historical archaeological Investigations at the Waterloo 


Station Site. 


 


Zone excavated to 


date by Sydney Metro 


Whole Metro quarter site (included in all 


previous studies and approvals) 


(bound by Botany Road, Raglan Street, 


Cope Street and Wellington Street) 
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The following table provides a summary of the outcomes and recommendations of the above studies. 


These reports are available in full online at www.majorprojects.planning.nsw.gov.au and 


www.sydneymetro.info/documents.  


Table 2 – Historical (non-Aboriginal) archaeological conclusions from previous studies 


Report Conclusions 


Archaeological & Heritage 


Management Solutions 


(AHMS) 2015, Central to 


Eveleigh Corridor: Aboriginal 


and Historical Heritage 


Review, Final Report 


The following conclusions have been drawn directly from the Central to Eveleigh Corridor: 


Aboriginal and Historical Heritage Review, Final Report prepared by AHMS in 2015. 


As a general guide, the following principles should be adopted to guide future development: 


• Heritage within the precinct provides a unique character that should be embraced, with 


significant heritage buildings to be considered for adaptive reuse opportunities that allow a 


focus for public use and community activity. 


• Conservation Management Plans and heritage studies to be prepared for North Eveleigh 


West, Redfern Station and South Eveleigh precincts, to be staged in accordance with precinct 


planning. These should be consistent with Office of Environment and Heritage best practice 


guidelines. 


• Prior to the sale of any heritage building:  


o provision will be made for the ongoing conservation of any associated moveable 


heritage items; 


o all heritage information relating to the building will be collated and amassed and 


lodged with an appropriate permanent conservation repository; 


o any heritage items to be transferred or sold that does not have a current endorsed 


CMPs will be sold or transferred subject to a CMP being completed within 12 


months, in accordance with Heritage Council guidelines. 


• An Archaeological Assessment and associated Archaeological Zoning Plan (covering both 


Aboriginal and historic heritage) will be prepared to inform future management and 


development decisions for areas not previously assessed; 


• An integrated interpretation strategy will be prepared covering significant heritage items 


within the corridor focussing on both the common themes and the unique characteristics that 


contribute to the Aboriginal, historic and industrial heritage narratives of the corridor; 


• Consideration should be given to urgently undertaking an oral history programme focussing 


on the links between the surrounding urban communities and the heritage places within the 


Corridor (this should include but not be limited to Aboriginal oral histories from the area); 


• Demolition will only be considered where the benefits of demolition enhance the viability of 


more significant heritage buildings, and where demolition includes other tangible community 


benefits; 
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Report Conclusions 


• Any demolition or substantial interventions will be preceded with appropriate demolition 


plans and archival recordings which meet the guidelines specified by the Heritage Branch 


OEH; 


• In designing new buildings and infill development due consideration will be made to the 


heritage significance of buildings and items as a collection addressing issues such as 


connectivity and relationships between buildings and site features, as well as public access. 


Archaeological & Heritage 


Management Solutions 


(AHMS) 2015, Opportunities 


for Interpretation in the 


Central to Eveleigh Corridor, 


Final Report 


The following conclusions have been drawn directly from the Opportunities for Interpretation in 


the Central to Eveleigh Corridor, Final Report prepared by AHMS in 2015. 


The report concludes that while the highly significant industrial and transport history of the sites 


associated with the railway have been well developed, three gaps were identified in the existing 


interpretive themes which understandably focus on the historic development of the railways and 


the industries and workforce that were associated with them. These were: 


• The pre and post contact Aboriginal heritage 


• The history of multicultural diversity in the adjoining areas 


• The pre settlement natural landscape and its transformation 


On the basis of the overview of the history of the corridor (see AHMS 2015) and the existing 


interpretation plans a number of overarching story lines emerge as pertinent to the corridor as 


whole. 


They provide opportunities to connect the individual site based interpretation programmes while 


allowing the latter to focus on specific areas of relevance to the different heritage places. 


• The Central to Eveleigh Corridor as a centre for industry; 


• Central to Eveleigh as a transport hub and the role of the railway network in connecting 


city and country. This should include the histories of workers associated with the Eveleigh 


Carriage works, Aboriginal diaspora histories, the link provided between country and city 


centres (for example with mortuary station) and the Railways historical role as a major 


employer, noting that Eveleigh Railway Workshops was one of the City’s largest 


employer’s, including of Aboriginal workers, from its opening in 1886 until its closure. 


• Redfern as a place of freedom, activism and creativity. Aboriginal people were attracted 


to the study area by the possibility of jobs and of escaping the oppressive government 


control that Aboriginal people were subjected to on reserves and in country towns. 


Subsequently Redfern and the surrounding area has become source of Aboriginal 


creativity, sports prowess and activism. 


• The suburbs surrounding the corridor as a centre of diversity and multiculturalism; o 


Natural and cultural environment, pre-European settlement; 


• Development of the urban landscape from the early settlement of Sydney and the 


Devonshire St cemetery through to the corridor, and establishing the construction of the 
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Report Conclusions 


railway line and Central station. This can establish the context for the current 


development and its role in the evolution of the modern urban landscape. 


A heritage and interpretation strategy for the whole Corridor would present the opportunity to 


identify the most significant buildings and stories in the precinct, which should influence the 


character of the Corridor and ensure a holistic approach to the interpretation of all the values 


represented within the corridor. Examples of innovative interpretive devices are showcased in the 


report to demonstrate the range of ideas and opportunities that could be utilised to showcase and 


convey the cultural heritage values of the Corridor and embed this in the broader context of the 


study area. 


AMBS 2017, Sydney Metro, 


City and Southwest 


Archaeological Method 


Statement for Waterloo 


Station. 


The Sydney Metro, City & Southwest Archaeological Method Statement for Waterloo Station (AMS) 


prepared by AMBS Ecology & Heritage (AMBS, November 2017) identified that there would be 


significant archaeological remains within the footprint of the Waterloo station box. 


This was at variance with the predicted archaeological potential contained in the Sydney Metro 


Historical Archaeological Assessment and Research Design Report (AARD) prepared by Artefact 


Heritage (2016), which identified that there was low-moderate potential for significant 


archaeological remains, citing that there is no documentary evidence of former structures located 


in the area prior to 1882, when the study area was subdivided for residential and commercial 


development, and that it is likely that reticulated water supply and sewerage networks, as well as 


municipally organised garbage collection, was in place at this time (Artefact 2016b, 278-279). 


The AMS prepared by AMBS included additional and extensive historical research and analysis and 


predicted the potential for archaeological remains associated with the 1860s, if not earlier, 


housing to be present in the site. The Statement of Significance for the site in the AMS is: 


The archaeological resource associated with the Waterloo Station site, if present with good 


integrity, has the potential to provide information regarding the mid-nineteenth century 


development of housing and industry of a local ‘slum’ community. It may contribute to the debate 


on the ‘perceived’ character of the mid- and later-nineteenth century slums and the nature of 


landlord and tenant relationships and poor housing stock. 


Physical evidence of houses and outbuildings, as well as artefact assemblages from underfloor 


deposits, cesspits and rubbish pits, if present with good integrity, have the potential to provide an 


insight into life in a slum and information regarding population densities, occupations, class and 


gender. Evidence from the archaeological resource of the Waterloo Station site, such as personal 


and domestic artefacts, has the potential to be compared with assemblages from similar sites and 


assist with addressing research questions relating to urbanisation, material culture, consumerism, 


identity, and everyday life of a mid-nineteenth century slum. 


If evidence of modifications to the landscape to create a more habitable environment survive in 


the archaeological record this would contribute to our understanding of early land management 


practices and of contemporary acceptable hygienic site conditions or how site preparation changed 


across the city block. 


The archaeological resource associated with the Waterloo Station site, if present with good 


integrity, would have local significance (2017:40). 
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Report Conclusions 


Analysis of the 1893 Sydney Water Plan indicated that there was potential for the remains of some 


30 houses and the Primitive Methodist Church within the footprint of the station box. 


AMBS 2018, Summary report 


on the historical 


archaeological Investigations 


at the Waterloo Station Site 


AMBS has provided Sydney Metro with a ‘Summary report on the historical archaeological 


Investigations at the Waterloo Station Site’, dated July 2018, as a final excavation report is yet to 


be completed and released by AMBS for the eastern section of the site. This summary report notes 


the following: 


• Open area archaeological excavations at the Waterloo Station site began on 8 January and 


completed on 25 May 2018 


• The land sloped away to the east and a levelling fill of mixed sands and clays had been introduced 


apparently to raise the level along Botany Street (now Cope Street) in preparation for constructing 


housing. Some evidence of activity was identified in this deposit; pits, post holes and what 


appeared to be features possibly associated with industrial activity 


• The natural white sands beneath the introduced fill showed evidence of early agricultural activity 


with pits, furrows/plough lines, possible hoe marks and post holes defining simple timber-framed 


structures as well as three wells lined with diamond frogged sandstock bricks 


• It is anticipated that analysis of the artefacts from these features will provide a date of not later 


than the 1860s and likely the 1850s if not earlier 


• Analysis of the artefacts should provide a detailed insight into the lives of the Botany Street 


community 


• Building (house) foundations were also identified 


The summary report concluded that: 


“Analysis of the archaeology and the artefacts has not yet begun so it is too early to be certain 


about the site chronology; however, some houses clearly had a long history of occupation. Also, an 


extraordinary quantity of artefacts has been recovered (some 600 boxes) which are in the process 


of being processed in preparation for analysis.  


As such, it is too early to state with any certainty, but the features that have been exposed beneath 


the houses and in the natural sands appear to date to the 1860s or 1850s, and perhaps earlier. This 


should be clearer following analysis of artefacts and the archaeology. It is likely that the 


archaeology in the site will provide an insight into the early history and development of the site, 


which was not previously expected. Whether this results in a re-assessment of the archaeology as 


having state significance cannot be determined at this stage.” 
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6.0 ABORIGINAL ARCHAEOLOGY AND CULTURAL 
HERITAGE  


6.1. Summary findings of previous reports  


As is the case for historical (non-Aboriginal) archaeology, the Aboriginal archaeological potential and 


cultural heritage significance of the Metro Quarter has also been previously assessed in detail in the 


following reports, as part of the SSI 15_7400 approval: 


• Archaeological & Heritage Management Solutions (AHMS) 2015, Central to Eveleigh Corridor: 


Aboriginal and Historical Heritage Review, Final Report.  


• Archaeological & Heritage Management Solutions (AHMS) 2015, Opportunities for Interpretation 


in the Central to Eveleigh Corridor, Final Report.  


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal Cultural 


Heritage Assessment. 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal Heritage – 


Archaeological Assessment. 


• Urbis 2018, Stage 1 Aboriginal Cultural Heritage Study, Waterloo State Significant Precinct 


(SSP) Study Area. 


Table 3 – Historical (non-Aboriginal) archaeological conclusions from previous studies 


Report Conclusion 


Archaeological & Heritage 


Management Solutions 


(AHMS) 2015, Central to 


Eveleigh Corridor: Aboriginal 


and Historical Heritage 


Review, Final Report 


• The following conclusions have been drawn directly from the Central to Eveleigh Corridor: 


Aboriginal and Historical Heritage Review, Final Report prepared by AHMS in 2015. 


• As a general guide, the following principles should be adopted to guide future development: 


• Heritage within the precinct provides a unique character that should be embraced, with 


significant heritage buildings to be considered for adaptive reuse opportunities that allow a 


focus for public use and community activity. 


• Conservation Management Plans and heritage studies to be prepared for North Eveleigh 


West, Redfern Station and South Eveleigh precincts, to be staged in accordance with precinct 


planning. These should be consistent with Office of Environment and Heritage best practice 


guidelines. 


• Prior to the sale of any heritage building:  


• provision will be made for the ongoing conservation of any associated moveable heritage 


items; 


• all heritage information relating to the building will be collated and amassed and lodged with 


an appropriate permanent conservation repository; 
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• any heritage items to be transferred or sold that does not have a current endorsed CMPs will 


be sold or transferred subject to a CMP being completed within 12 months, in accordance 


with Heritage Council guidelines. 


• An Archaeological Assessment and associated Archaeological Zoning Plan (covering both 


Aboriginal and historic heritage) will be prepared to inform future management and 


development decisions for areas not previously assessed; 


• An integrated interpretation strategy will be prepared covering significant heritage items 


within the corridor focussing on both the common themes and the unique characteristics that 


contribute to the Aboriginal, historic and industrial heritage narratives of the corridor; 


• Consideration should be given to urgently undertaking an oral history programme focussing 


on the links between the surrounding urban communities and the heritage places within the 


Corridor (this should include but not be limited to Aboriginal oral histories from the area); 


• Demolition will only be considered where the benefits of demolition enhance the viability of 


more significant heritage buildings, and where demolition includes other tangible community 


benefits; 


• Any demolition or substantial interventions will be preceded with appropriate demolition 


plans and archival recordings which meet the guidelines specified by the Heritage Branch 


OEH; 


In designing new buildings and infill development due consideration will be made to the heritage 


significance of buildings and items as a collection addressing issues such as connectivity and 


relationships between buildings and site features, as well as public access. 


Archaeological & Heritage 


Management Solutions 


(AHMS) 2015, Opportunities 


for Interpretation in the 


Central to Eveleigh Corridor, 


Final Report 


The following conclusions have been drawn directly from the Opportunities for Interpretation in 


the Central to Eveleigh Corridor, Final Report prepared by AHMS in 2015. 


The report concludes that while the highly significant industrial and transport history of the sites 


associated with the railway have been well developed, three gaps were identified in the existing 


interpretive themes which understandably focus on the historic development of the railways and 


the industries and workforce that were associated with them. These were: 


• The pre and post contact Aboriginal heritage 


• The history of multicultural diversity in the adjoining areas 


• The pre settlement natural landscape and its transformation 


On the basis of the overview of the history of the corridor (see AHMS 2015) and the existing 


interpretation plans a number of overarching story lines emerge as pertinent to the corridor as 


whole. 


They provide opportunities to connect the individual site based interpretation programmes while 


allowing the latter to focus on specific areas of relevance to the different heritage places. 


• The Central to Eveleigh Corridor as a centre for industry; 


• Central to Eveleigh as a transport hub and the role of the railway network in connecting 


city and country. This should include the histories of workers associated with the Eveleigh 
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Carriage works, Aboriginal diaspora histories, the link provided between country and city 


centres (for example with mortuary station) and the Railways historical role as a major 


employer, noting that Eveleigh Railway Workshops was one of the City’s largest 


employer’s, including of Aboriginal workers, from its opening in 1886 until its closure. 


• Redfern as a place of freedom, activism and creativity. Aboriginal people were attracted 


to the study area by the possibility of jobs and of escaping the oppressive government 


control that Aboriginal people were subjected to on reserves and in country towns. 


Subsequently Redfern and the surrounding area has become source of Aboriginal 


creativity, sports prowess and activism. 


• The suburbs surrounding the corridor as a centre of diversity and multiculturalism; o 


Natural and cultural environment, pre-European settlement; 


• Development of the urban landscape from the early settlement of Sydney and the 


Devonshire St cemetery through to the corridor, and establishing the construction of the 


railway line and Central station. This can establish the context for the current 


development and its role in the evolution of the modern urban landscape. 


A heritage and interpretation strategy for the whole Corridor would present the opportunity to 


identify the most significant buildings and stories in the precinct, which should influence the 


character of the Corridor and ensure a holistic approach to the interpretation of all the values 


represented within the corridor. Examples of innovative interpretive devices are showcased in the 


report to demonstrate the range of ideas and opportunities that could be utilised to showcase and 


convey the cultural heritage values of the Corridor and embed this in the broader context of the 


study area. 


Artefact 2016, Sydney Metro 


City & Southwest, Chatswood 


to Sydenham: Aboriginal 


Cultural Heritage Assessment 


The following conclusions have been drawn directly from the Sydney Metro City & Southwest, 


Chatswood to Sydenham: Aboriginal Cultural Heritage Assessment report (ACHAR) prepared by 


Artefact in 2016. 


Waterloo Station 


The Waterloo Station construction site would be located within the block bounded by Raglan 


Street, Cope Street, Wellington and Botany Road. The site currently contains commercial and 


residential buildings. Subsurface impact would occur as a result of the excavation of the cut and 


cover station box, and as a result of construction of ancillary facilities such as offices and laydown 


areas.  


Impacts to Aboriginal Heritage 


No identified Aboriginal sites would be impacted by the proposed works at Waterloo Station. There 


is moderate-high potential for Aboriginal objects to occur in sub-surface archaeological deposits 


where there are surviving intact soil profiles (deep sand sheets) across the project site. Any 


Aboriginal objects that may be identified within this area may be considered to be of moderate to 


high archaeological significance.  
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Artefact 2016, Sydney Metro 


City & Southwest, Chatswood 


to Sydenham: Aboriginal 


Heritage – Archaeological 


Assessment 


The following conclusions have been drawn directly from the Sydney Metro City & Southwest, 


Chatswood to Sydenham: Aboriginal Heritage – Archaeological Assessment report prepared by 


Artefact in 2016. 


Assessment of archaeological potential 


The survivability of Aboriginal archaeological deposits in sites such as Waterloo Station is 


dependent largely on the extent and nature of subsequent phases of historical construction 


activities. As demonstrated at archaeological excavations across the Quaternary sand sheet, 


discrete portions of surviving archaeological deposit containing Aboriginal objects may occur 


beneath extant buildings and deep layers of introduced fill. 


There are likely to have been significant, although not necessarily comprehensive, sub-surface 


impacts across the Waterloo Station site from 19th and 20th century construction and service 


installation across the site. The extent of introduced fill and depth of excavation during 


construction of the extant structures was unknown at the time this report was prepared. 


Results from previous archaeological excavations across the Quaternary sand sheet demonstrate 


the potential for buried Aboriginal sites associated in those contexts. These sites can occur buried 


beneath areas of surface impact. Results of geotechnical investigations in the vicinity of the 


Waterloo Station site indicates the presence of buried sand beneath layers of introduced fill 


overlying Ashfield shale. 


There is moderate-high archaeological potential for Aboriginal objects in sub-surface contexts 


where there have not been extensive sub-surface impacts. 


Significance assessment 


The assessment of archaeological potential indicates the possible survival of Aboriginal objects in 


sub-surface contexts in those areas that have not been impacted by construction of basements and 


underground car parks. 


Intact Aboriginal archaeological deposits within the region area are extremely rare and would be 


of high research significance. It is also possible that out of context Aboriginal artefacts may be 


present in the layers of fill used in the area. Any such artefacts would not be likely to demonstrate 


high archaeological significance as they would not have the potential to provide accurate 


information or answers to relevant research questions. 


Impact assessment 


No identified Aboriginal sites would be impacted by the proposed works at Waterloo Station. 


There is potential for Aboriginal objects to occur in the sub-surface archaeological deposits where 


there are surviving portions of A horizon sands. 


Further archaeological investigation 


Further archaeological investigation, which may include archaeological test / salvage excavation, 


is recommended where surviving Quaternary sands are identified at the Waterloo Station site. 
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Urbis 2018, Stage 1 


Aboriginal Cultural Heritage 


Study, Waterloo State 


Significant Precinct (SSP) 


Study Area 


As part of the studies undertaken for the Waterloo State Significant Precinct (SSP), which 


comprises the Waterloo social housing estate (‘the estate’) and the Waterloo Metro Quarter (the 


current site), a Stage 1 Aboriginal Cultural Heritage Study was prepared by Urbis (2018). As the 


Metro Quarter is now being assessed separately, this Stage 1 report considered the Metro Quarter 


only briefly. 


This report concluded that that there is a low degree of potential for shell midden of stone artefact 


deposits to be present within the ‘estate’ study area. If present, such archaeological material is 


predicted to occur in the less disturbed areas of the site, and in proximity to known resource areas, 


such as the Waterloo Swamp and Shea’s Creek to the south/southwest of the study area. This is 


in accordance with the findings of the 2015 AHMS study. 


This assessment of potential was based on the assessed area being located across the Tuggerah 


soil landscape. This soil landscape is characterised as an aeolian landscape, and consists of a 


variety of deep (greater than two metres) loamy sands and peats commonly found in dune fields.  


It is noted that the geotechnical assessment prepared for the study area (refer below) identifies 


that the site is also underlain by quaternary alluvium sands; the interaction between the Aeolian 


and alluvium sand deposits in this area is not clear, and has been heavily impacted by 


environmental processes over time, as well as by more contemporary development and 


associated disturbances. 


Within this soil landscape generally, recent and Pleistocene (>10,000 years BP) cultural materials 


are commonly encountered, and archaeological finds at depths greater than two metres are not 


uncommon within this context. It is noted that while development in the local area and immediate 


study area would have resulted in significant disturbance to the upper part of the dune profile, 


deeper deposits may remain intact below. 


 


 


 


  







 


  


 


© Sydney Metro 2018 
 


 
Page 44 of 81 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Q – Heritage Impact Statement  assessment report 


 


6.2. Environmental Context 


6.2.1. Land-Use History/Disturbance 


As has been outlined in the Historical Overview presented at Section 4.0, the site has been subject 


to residential, commercial and industrial development for over 150 years. This has resulted in 


significant modifications to the landscape, including ‘truncation’ or cutting and filling works, the 


construction of buildings and associated landscaping, and the installation of services across the site.  


However, it has been noted in previous assessments that in association with the Tuggerah soil 


landscape, artefacts have been identified at depths greater than two metres within the wider, 


surrounding landscape. The implications of the underlying geology and soil landscape on 


archaeological potential are considered further below. 


6.2.2. Topography and Hydrology 


The site and surrounding landscape is situated within a landscape that was originally characterised 


by moderate to steep slopes which likely reflect the upper slopes and crests of large sand dunes. 


There is a sharp and notable increase in slope and elevation to the east, primarily associated with 


the local rise in the topography around the Our Lady of Mt Carmel School. Levelled areas have been 


created within the site to enable development, and this has resulted in modification to the original 


topography. 


To the south of the site the elevation declines, and prior to European contact land to the south 


contained a large number of swamps, creeks and wetlands known as the Waterloo Swamps 


(alternate names include Lachlan Swamps or Botany Wetlands). The Swamps were formerly a 


network of fresh water and marshland that extended from what is now known as Botany Bay to 


Centennial Park, with parts of the system being located within 500 metres of the site. 


Shea’s Creek, now known as the Alexandria Canal, was a tributary of the Cooks River and is located 


approximately 850 metres to the southwest of the site. Two lagoons, one of which is known as 


Boxley’s Lagoon, are located to the northwest of the site in Redfern; the ethnographical record 


strongly suggests that these lagoons were frequented by Aboriginal people during the contact period. 


6.2.3. Soils 


The site is situated on the Tuggerah soil landscape. This soil landscape is characterised as an 


aeolian landscape, and consists of a variety of deep (greater than two metres) loamy sands and 


peats commonly found in dune fields. It is noted that the geotechnical assessment prepared for the 


immediately adjacent Waterloo SSP Study Area (refer below) identified that the site is also underlain 


by quaternary alluvium sands; the interaction between the Aeolian and alluvium sand deposits in this 


area is not clear, and has been heavily impacted by environmental processes over time, as well as 


by more contemporary development and associated disturbances. 


Within this soil landscape generally, recent and Pleistocene (>10,000 years BP) cultural materials 


are commonly encountered, and archaeological finds at depths greater than two metres are not 


uncommon within this context. It is noted that while development in the local area and site would 


have resulted in disturbance to the upper part of the dune profile, deeper deposits may remain intact 


below. This has been confirmed by the relevant geotechnical studies, as outlined at Section 6.2.6 


below.  
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6.2.4. Geology 


As touched on above, the site is, in association with the aeolian Tuggerah soil landscape, underlain 


by quaternary (Holocene and Pleistocene) alluvium. This comprises wind-blown, fine to medium 


grained, well sorted marine quartz sand commonly referred to as the Botany Sands.  


The bedrock underlying the Botany Sands is either: 


• Ashfield Shale, underlain by the Mittagong Formation and/or Hawkesbury Sandstone; or 


• Hawkesbury Sandstone. 


Ashfield Shale is described as black to dark grey shale and laminate, while the Mittagong formation 


is an intermediate unit sometimes present between the Ashfield Shale and Hawkesbury Sandstone. 


It is sometimes referred to a transition bed between the fine-grained Ashfield Shale and relatively 


coarse-grained Hawkesbury Sandstone and is described as shale, laminite, and medium grained 


quartz sandstone. The Hawkesbury Sandstone is described as medium to coarse-grained quartz 


sandstone, very minor shale and laminite lenses.12 


The 2015 AHMS report notes that a source of silcrete, a type of stone commonly used by Aboriginal 


people to manufacture stone implements, is known to occur in Newtown, which indicates that good 


quality workable stone was locally available to Aboriginal people in the past.13 


6.2.5. Flora and Fauna 


Prior to European settlement and the intensive development of the site and surrounding landscape, 


the site is likely to have situated within a transitional zone between the Eastern Suburbs Banksia 


Scrub (ESBS) vegetation community and open woodland forest. This is based on the underlying 


geology and soil landscapes. 


ESBS is a sclerophyllous heath/scrub community that occurs on disjunct patches of nutrient poor 


aeolian dune sand along the Sydney coast. Small patches of woodland, low forest or limited wetter 


areas may be present within ESBS, depending on site topography and hydrology. Common species 


of the community include wallum banksia, heath-leaved banksia, old man banksia, pink wax flower, 


variable swordsedge, coastal tea tree, broom heath, and the grass tree.14 Open woodland within the 


Sydney Basin is most typically characterised by eucalypt species. 


The above vegetation communities would have provided habitats for a variety of animals, as well as 


providing potential food and raw material sources for Aboriginal people. The nectar of the banksia 


flower is known to have been sourced by Aboriginal people in the past, while the dry cones of the 


flowers are known to have been used as firebrands, to strain drinking water, or as tools (e.g. 


needles).15  


                                                


12 AECOM, May 2017, Phase 1 Geotechnical and Contamination Study: Waterloo, prepared for UrbanGrowth NSW.  
13 AHMS, Redfern, Waterloo and South Eveleigh Urban Renewal Sites, Desktop Aboriginal Heritage Assessment, 2014, 


p. 41. 


14 NSW Department of Environment and Conservation, 2004, Eastern Suburbs Banksia Scrub Endangered Ecological 


Community Recovery Plan, NSW Department of Environment and Conservation: Hurstville. 


15 Nash, Daphne. 2004. Aboriginal Plant Use in South-Eastern Australia. edited by Australian National Botanic Gardens, 


p. 2. 
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The grass tree had many uses; nectar was collected from the long flowering spokes with a sponge 


made of stringybark, while the stalks from old flowers and fruits were used as tinder. The heart of 


the flower stem was edible, and the long dry stem could be used to make light spear shafts while the 


soft wood provided the base for a fire-drill used for fire making. The soft bases of young leaves were 


sweet, and have a nutty flavour, and tough leaves were used as knives to cut meat. Resin was used 


as glue to fasten barbs in spears or axe heads to handles, and roots are known to have been eaten. 


Further, grass trees flower in response to fire, making them a more useful natural resource in the 


past.16 


Eucalyptus trees were a particularly important resource; leaves were crushed and soaked for 


medicinal purposes, bowls, dishes, and canoes were made from the bark, and spears, boomerangs 


and shields were crafted from the hard wood.17 


Typical animals which may have been present in the area and hunted by Aboriginal people in the 


past include kangaroos, wallabies, wombats, sugar gliders, possums, echidnas, a variety of lizards 


and snakes, birds, as well as native rats and mice. These animals may have been utilised as a 


source of food, or as a resource for the manufacture of implements and ornaments.18 


6.2.6. Relevant Geotechnical Studies 


As part of the Waterloo SSP project (referenced above), AECOM has prepared a Phase 1 


Geotechnical and Contamination Report. This report has identified the following preliminary 


geotechnical model, which is based on available borehole data in the vicinity of the current site. 


Table 4 – Preliminary geotechnical model developed for the adjacent Waterloo SSP Study Area 


Geotechnical Unit Description Depth to top of unit (m) Unit thickness (m) 


Fill Likely to be variable sands or clays containing silt, 


gravel, possibly waste materials 


Ground surface Less than 1 


Tuggerah Aeolian 


Sands and Botany 


Alluvium Sands 


Sand: mainly fine to medium grained, loose and 


medium dense 


0.6 to 1.6 1 to 6 


Residual Soil Silty Clay: medium plasticity, very stiff and hard 2.2 to 5.2 2.7 to 6 


Ashfield Shale Shale: extremely weathered to highly weathered, 


very low to medium strength 


7.8 to 14.6 1.2 to 9.2 


Mittagong Formation 


and/or Hawkesbury 


Sandstone 


Sandstone: mainly fresh rock with medium to high 


strength 


9.2 to 22.5 Not proven 


                                                


16 Nash, Daphne. 2004. Aboriginal Plant Use in South-Eastern Australia. edited by Australian National Botanic Gardens, 


p. 5-6. 


17 Nash, Daphne. 2004. Aboriginal Plant Use in South-Eastern Australia. edited by Australian National Botanic Gardens, 


p. 7-8. 
18 Attenbrow, V. 2003. Sydney's Aboriginal Past: Investigating the Archaeological and Historical Records: UNSW Press, 


p. 70-76. 
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As this Phase 1 report identifies, however: 


The unit depths, thicknesses and material properties presented in Table 1 should not be 


assumed to represent the maximum or minimum values on the site. Actual unit boundaries 


and material properties can be highly variable, particularly for fill.19 


To date no geotechnical information regarding the site specifically has been provided to Urbis, and 


the information presented in Table 4 is indicative only. It is known, however, that the archaeological 


investigations undertaken by AMBS in the eastern section of the Metro Quarter revealed natural 


white sand deposits beneath later development and disturbance. 


This is consistent with archaeological investigations undertaken at other sites within the immediately 


surrounding area. One example of this is the former Rachel Forster Hospital at 134-144 Pitt Street, 


to the north of the current site. Two geotechnical studies were undertaken of the former hospital site, 


which identified: 


The soil profile across the site was characterised generally by fill materials consisting of 


brown to light brown/grey to light grey gravely silty sand with brick and crushed concrete 


fragments and minor ash traces, grass and tree rootlets, dry; overlying natural brown to light 


grey sand, fine to medium grained, dry (0.3 to 2.5 m BGL [below ground surface]); overlying 


natural red/grey clay, medium-high plasticity, dry (0.3 to 6m BGL).20 


AHMS, who worked on this site for the purposes of archaeology, identified that for the purposes of 


Aboriginal heritage the natural sand between 0.3 and 2.5 metres below ground surface was of 


interest. This is because this sand unit has the potential to reflect part of the under-lying dune system 


common in this region, and has been demonstrated to be a deposit with potential to contain buried 


Aboriginal objects.  


Given the proximity of the former Rachel Forster Hospital site, and the known presence of natural 


sands below later development within the eastern portion of the Metro Quarter, it can be assumed 


that a similar sub-surface profile will be present within the current site. 


6.2.7. Summary 


A review of the environmental context suggests that resources, including food (flora and fauna) and 


raw material sources, would have been available in and around the site in the past. Topographically, 


the site would have been easily accessed and navigated on foot. 


The site also would have been well relatively sourced with subsistence resources, including flora, 


fauna and water. Within 500 metres to the south of the site, and prior to European contact, a network 


of fresh water and marshland swamps, creeks and wetlands known as the Waterloo Swamps 


(alternate names include Lachlan Swamps or Botany Wetlands) was formerly located. Shea’s Creek, 


now known as the Alexandria Canal, is also located approximately 850 metres to the southwest, and 


lagoons were located to the northeast. These water sources would have provided a significant 


resource for Aboriginal people in the past, both in the form of water as well as the provision of 


riverine/lacustrine resources generally, including food in the form of shellfish and fish. 


                                                


19 AECOM, May 2017, Phase 1 Geotechnical and Contamination Study: Waterloo, prepared for UrbanGrowth NSW. 
20 Environmental Investigations, 2012, Unpublished report to Kaymet Corporation Pty Ltd.: Kaymet Corporation Pty Ltd. 


Additional environmental investigations. 134-150 Pitt Street, Redfern, NSW. 
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Original vegetation and associated fauna would have also provided an abundance of natural 


resources for use as food, or for the manufacture of tools and general equipment. As discussed 


above, vegetation species present in the study area, including various eucalypt and banksia species, 


are known to have been used by Aboriginal people in the past. 


Preferred raw stone materials such as chert, mudstone, quartz and silcrete do not naturally occur in 


the immediate area. However, this is not to say that such material may not have been brought to the 


immediate area from farther afield either for working or use, as is typically seen to be the case as 


low-density artefact sites within the Sydney Basin. The known silcrete source present in Newtown, 


which is located in relative proximity to the site, indicates that quality workable stone was locally 


available to Aboriginal people in the past.21 


6.3. Archaeological Context 


The purpose of reviewing the relevant heritage information is to assist in identifying whether 


Aboriginal objects or places are present within the site. An understanding and review of the relevant 


archaeological context is critical in formulating predictive models and assessing the archaeological 


potential of the area. 


6.3.1. Ethnohistorical Context 


At the time of European settlement, the Aboriginal people of the Sydney region were organised into 


named territorial groups. The groups local to the study area would most likely have belonged to the 


Darug (Dharug), Gundundurra and the Dharawal (Thurrawal) language groups.   


However, as noted in the 2015 AHMS report and 208 Urbis report, there is considerable ongoing 


debate about the nature, territory and range of pre-contact Aboriginal language groups of the greater 


Sydney region. These debates have arisen largely because by the time colonial diarists, missionaries 


and proto-anthropologists began making detailed records of Aboriginal people in the late 19th 


Century, Aboriginal groups had been broken up and reconfigured by European settlement activity. 


Sydney region archaeologist and historian Val Attenbrow has cautioned:  


‘Any boundaries mapped today for (these) languages or dialects can only be indicative 


at best. This is not only because of an apparent lack of detail about such boundaries in 


the historical documents, but because boundaries between language groups are not 


always precise line’.  


Language groups such as the Darug included a number of sub-groups often referred to as 'clans', 


based upon religious and/or totemic associations to country. Ethno-historical evidence indicates the 


Redfern/Waterloo area may have been part of the land occupied by the Cadigal or coastal Darug 


clans. 


6.3.1.1. AHMS Mapping Project – Mapping Sydney’s Ethnohistorical Record 


To assist in the development of Aboriginal Cultural Heritage Assessments, AHMS has initiated a 


mapping project to explore early historical texts and diaries to identify spatial locations where 


Aboriginal activities were observed. The AHMS project ‘Mapping Sydney’s Aboriginal Past’ provides 


                                                


21 AHMS, Redfern, Waterloo and South Eveleigh Urban Renewal Sites, Desktop Aboriginal Heritage Assessment, 2014, 


p. 41. 
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a spatial understanding of Aboriginal activity around the point of contact. It consists of an interactive 


map, a searchable database of site-specific ethnographic evidence, and a range of other tools which 


bring a spatial perspective to the primary sources. 


The database was created by systematically reviewing the early primary sources for the Sydney 


region and plotting any site-specific ethnographic evidence on an interactive map. The area of study 


extended from the Hunter River in the north to Jervis Bay in the south, and as far west as the Lachlan 


River. The sources consulted ranged from James Cook’s visit to Botany Bay in 1770 through to 


Missionary James Backhouse’s visit to the colony in 1835-1837. In total, this project reviewed over 


fifty primary sources, including all major First Fleet journals and all relevant volumes of the Historical 


Records of Australia.  


A search of AHMS' ethnographic database reveals no specific observations within the site. Only one 


ethnographic recording is evident in close proximity to the site, specifically an Aboriginal track. This 


track appears to extend along the current alignment of Botany Road. This database entry, as 


included in AHMS study, reads as follows:  


Date: 31 May 1788  


Location: Leading away from Cockle Bay and the site where convicts Samuel Davis and 


William Okey were killed.  


Sources: William Bradley, A Voyage to New South Wales, December 1786 - May 1792: 


The Journal of Lieutenant William Bradley of HMS Sirius (Sydney: Ure Smith Pty Limited, 


1969), 31 May 1788; Watkin Tench, A Narrative of the Expedition to Botany Bay (London: 


Prepared J. Debrett, 1789), Chapter IX, January-February 1788; David Collins, An 


Account of the English Colony in New South Wales, Volume 1 (London: T. Cadell Jun. 


and W. Davies, 1798), Chapter VI; John Hunter, An Historical Journal of the Transactions 


at Port Jackson and Norfolk Island (London: Printed for John Stockdale, 1793), 


September 1789.  


Quotes: Bradley: Saturday. 31 May 1788: The Governor with a party went to the place 


where the two Men had been killed by the Natives, the boat returned leaving them in a 


Natives path which they meant to follow until they met with the Natives.  


Sunday. 1st June. The Governor & party return'd by land to Sydney Cove: He had 


followed the path to the NW arm of Botany Bay, met with a party of Armed Natives of 


210; The Governor & one of their principal people, met unarmed, one of the Natives 


advanced to shew a wound which he had received in the shoulder apparently with an 


Axe; they were all friendly, the Women shew'd every disposition to be very familiar; a 


quantity of dried fish was found among these people & bones which from the size were 


supposed to belong to the Kanguroo. Orders were this day given, that no party under 6 


armed Men were to go into the woods on account of the Natives being so numerous.  


Tench, February 1788: In spite, however, of all our precautions, they soon found the road 


to Botany Bay, in visits to the French, who would gladly have dispensed with their 


company.  
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Collins, March 1789: Immediately on this being known in the settlement, an armed party 


was sent out with an officer, who found the body of the man that had been killed, stripped, 


and lying in the path to Botany Bay.  


Hunter, September 1789: this route being now well known, and the path well trodden, it 


was not an unpleasant walk.  


Other: This route is marked in as a path on Charles Grimes' map 'A topographical plan 


of the settlements of New South Wales, including Port Jackson, Botany Bay and Broken 


Bay', 1799. MAP RM 711. See also Paul Carter, The Road to Botany Bay (London: Faber 


and Faber Ltd, 1987).  


The map presented in the AHMS report showing the location of this track is provided below. It is 


understood that this track has been included in reporting for the Waterloo SSP Study Area, and has 


formed part of the consultation process undertaken to date for that project. It is anticipated that any 


interpretation of the former track would form part of the Waterloo SSP project. 


 
Figure 18 – Map of Aboriginal trackway documented in the vicinity of the site (indicated)  


Source: AHMS, Redfern, Waterloo and South Eveleigh Urban Renewal Sites, Desktop Aboriginal Heritage Assessment, 2014, p. 38, 


Figure 24 
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6.3.2. Summary of relevant literature 


A review of relevant reporting and literature regarding Aboriginal archaeology and cultural heritage 


in the immediately surrounding area demonstrates that archaeological sites present within the 


surrounding landscape have been uncovered within sites/properties that have been subject to a 


similar degree of disturbance as the current site. Select examples of this are provided below for 


reference. 


GML Heritage, Angel Place Project 1997, Archaeological Excavation Volume 3, Salvage 


Excavation of Site #45-6-2581, report prepared for AMP Asset Management Australia, the 


NSW Heritage Council and NPWS (NSW) 


• GML conducted salvage excavations of site 45-6-2581 in Angel Place, situated between 


George and Pitt Streets in Sydney’s CBD. The site straddles the former alignment of the Tank 


Stream. 54 flaked stone were artefacts recovered during the excavations. 


• The original size of the site could not be determined due to development impacts. However, 


the artefact distribution suggested that there was a contiguous distribution of lithics along the 


banks of the original creek, likely to have been deposited from repetitive or continuous 


Aboriginal occupation. 


• It was concluded that the site is likely to have been a point of first contact between the original 


Aboriginal occupants of the Tank Stream Valley and the European settlers arriving in Sydney 


Cove in 1788. However, no unequivocal physical evidence of contemporary Aboriginal 


contact and/or occupation was detected at the site. 


Steele, D, 2006, Final Aboriginal Archaeological Excavation Report: The KENS Site (Kent, 


Erskine, Napoleon and Sussex Streets), Sydney, NSW, containing DECC Site 45‐6‐2647 and 


associated areas of PA, unpublished report to Leighton Contractors Pty Ltd 


• In 2006 excavations were undertaken at the KENS site, bounded by Kent, Erskine, Napoleon 


and Sussex Streets in the Sydney CBD. A total of 952 artefacts were excavated, with silcrete 


being the dominant raw material type. Tuff and quartz artefacts were also present. 


• The excavation report interpreted the site as being occupied between 2,800 BP to 1788. 


AHMS, 2007, Former Rachel Forster Hospital – Initial Archaeological Assessment, 


unpublished report to Redfern-Waterloo Authority and AHMS, 2012, Former Rachel Forster 


Hospital Site Aboriginal Heritage Impact Assessment, prepared for Kaymet Corporation Pty 


Ltd 


• AHMS undertook a preliminary assessment of this site in 2007 and prepared an Aboriginal 


Heritage Impact Assessment in 2012. The site is the Former Rachel Forster Hospital site 


located at 34 Pitt Street, Redfern.  


• The assessments identified that the subject site would have moderate to high potential for 


Aboriginal objects/sites to be present. In addition the assessments identified that local 


landscape features of the site (on the crest of a dune) and landscape features in the vicinity 


of the site (several water resources), increases the likelihood that the locality was used by 


Aboriginal people in the past.  


• Specifically, the assessments identified that naturally occurring soil deposits are likely to 


occur below historic occupation layers are typical of those found within the Tuggerah and 
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Newport soil landscapes which cover extensive portions of south and eastern Sydney. Both 


are aeolian sands, laid down c10,000 years BP, with the Tuggerah landscape forming 


extensive dune fields, while the Newport landscape forms a sand mantle over earlier soil 


horizons. The date of formation of these sand deposits is therefore well within the known 


timeframe for Aboriginal occupation in the Sydney Basin.  


• The assessments identified that the site is located near the former presence of numerous 


streams and swamps within these soil landscapes was a resource zone that was attractive 


to Aboriginal people, as demonstrated by numerous early historic accounts of the late 


Eighteenth and early Nineteenth Centuries. This, combined with the documented 


identification of Aboriginal sites by archaeological investigations within development contexts 


on former dune fields and beside former water sources (e.g. Angel Place, Sydney, and Prince 


of Wales Hospital, Randwick), suggested that the natural soil have some potential to contain 


remains of Aboriginal occupation in areas where soil deposits have not been substantially 


removed by the construction of the hospital. 


AHMS, 2009, National Indigenous Development Centre – Aboriginal Heritage Impact 


Assessment, unpublished Report for Indigenous Land Corporation 


• In 2007, AHMS undertook an assessment of the proposed National Centre for Indigenous 


Excellence located between George, Phillip and Cope Streets, Redfern, located in proximity 


to the current site. 


• The assessment identified that the site had potential to be on aeolian (wind-blown) dunes in 


the general vicinity of Black Wattle Creek, a significant water source running through the 


southern edge of the (now) Sydney CBD. These findings, along with the relatively 


undisturbed nature of the site, prompted test excavations.  


• Excavations consisted of four 1m2 test pits located within a larger historic excavation of 


several mid-late 19th century residences on the site. The test pits reached depths of up to 


90 centimetres and confirmed the aeolian nature of the area. However, no Aboriginal objects 


were recovered as part of the excavations. 


Site types uncovered at comparable sites include artefact sites and shell midden sites. This suggests 


that the site has the potential to contain similar archaeological deposits within less disturbed areas 


and in association with residual natural soil profiles (which would be present at depth). However, it 


is noted that excavations undertaken in closer proximity to the current site have not resulted in the 


identification of archaeological deposits, despite the confirmed presence of naturally occurring 


sands. 


Given the known presence of residual natural soil profiles within the site (based on the AMBS 


excavations), the known potential for archaeological material to be recovered from similarly 


developed sites, and the location of the site in relation to what would have been major resource 


areas (the Waterloo Swamps, Shea’s Creek, Boxley’s lagoon) for Aboriginal people in the past 


means that the potential for Aboriginal archaeological deposit to be present within the site below 


later development cannot be discounted. 
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6.3.3. Aboriginal Heritage Information Management System (AHIMS) 


A search of the AHIMS database undertaken on 11 November 2018 for the area contained within 


the following co-ordinates, with a buffer of 1000 metres allowed for: 


• Lat, Long From: -33.901, 151.1983; 


• Lat, Long To: -33.8947, 151.2069. 


This search revealed that no registered Aboriginal sites, objects or places are located in or within 


100 metres of the site. 


However, within the wider search radius, a total of four Aboriginal sites have been recorded, the 


closest of which is located approximately 400 metres to the north of the current site. This site is 


registered as ‘Wynyard Street midden’, and a review of the site card indicates this is a shell scatter 


located in a park near Gibbons Street, just south of Redfern Station. 


Other site types include a potential archaeological deposit (PAD) located on Broadway, an Aboriginal 


resource and gathering site located within the University of Sydney Campus, and an unspecified 


artefact site located on City Road. All three of these sites are located more than a kilometre to the 


northwest of the current site. 


6.3.4. Summary of Aboriginal archaeological potential 


The review of the historical, environmental, and ethnohistorical context of the site presented in this 


report demonstrates that the site retains a degree of potential, however limited, to contain Aboriginal 


archaeological material or objects.  


If present, archaeological material is predicted to occur in the less disturbed areas of the site, 


particularly in terms of the depth of disturbance. The recent excavations undertaken by AMBS within 


the eastern portion of the site have definitively demonstrated that natural sands have been preserved 


beneath later development, and previous archaeological studies in the wider, surrounding landscape 


have demonstrated that natural sand deposits associated with the Tuggerah soil landscape have the 


potential to contain archaeological deposit at depth. Though excavations undertaken in the 


immediate area to date have had mixed results in terms of the actual discovery of Aboriginal 


archaeological material within such sand deposits, the potential for this to occur within the current 


site cannot be discounted based on desktop research alone. 


In the event that Aboriginal archaeological material is found within the current site, it would make a 


relatively rare and highly significant contribution to the archaeological record. Preserved Aboriginal 


archaeological sites are relatively rare within the Sydney CBD and inner-city fringe areas, and within 


highly urbanised and developed contexts generally.  


It is noted that the Aboriginal track discussed at Section 6.3.1.1 represented an intangible cultural 


element that is not considered to have the potential to have a physical presence. As such, an 


assessment of the potential for any physical evidence of this track to be present has not been 


considered as part of this assessment.  
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6.4. Consultation and Aboriginal Cultural Heritage 


6.4.1. Assessment of Cultural Heritage Significance and Values 


An assessment of cultural heritage significance and values incorporates a range of values which 


may vary for different individual groups and may relate to both the natural and cultural characteristics 


of places or sites. Cultural significance and Aboriginal cultural views can only be determined by the 


Aboriginal community using their own knowledge of the area and any sites present, and their own 


value system.  


All Aboriginal heritage evidence tends to have some contemporary significance to Aboriginal people, 


because it represents an important tangible link to their past and to the landscape. As Aboriginal 


cultural values can only be assessed by Aboriginal people, this report does not include an 


assessment of the cultural value of the current site to Aboriginal people. Such values should only be 


explored through direct consultation with the Aboriginal community. 


6.4.2. Consultation for the Metro Quarter 


As part of the 2016 Aboriginal Cultural Heritage Assessment prepared by Artefact, full consultation 


in accordance with the Aboriginal Cultural Heritage Consultation Requirements (ACHCRs) for 


Proponents (DECCW, now OEH, 2010) was undertaken. As part of this consultation, it was 


determined that the wider study area, which included the Metro Quarter, was generally of cultural 


and social significance to Aboriginal people. 


6.4.3. Consultation for the wider Waterloo SSP Study Area 


As noted above, the current site was assessed as part of the Stage 1 Aboriginal Cultural Heritage 


Study, Waterloo State Significant Precinct (SSP) Study Area.  


Consultation in accordance with the Aboriginal Cultural Heritage Consultation Requirements 


(ACHCRs) for Proponents (DECCW, now OEH, 2010) is a requirement of the Nominated State 


Significance Precinct – Waterloo: Study Requirements for the Waterloo SSP Study Area. It is 


understood that, as part of the Waterloo SSP project, an extensive program of community 


consultation and engagement has already been commenced, and that this consultation program will 


remain ongoing until project completion. This consultation includes consideration of the Metro 


Quarter with regards to Aboriginal cultural heritage.  


It is also understood that consultation in accordance with the ACHCRs will be undertaken prior to 


any test excavation being undertaken within the Waterloo SSP Study Area (within the ‘estate’ 


portion) prior to any physical works occurring within the ‘estate’. Consultation undertaken to date is 


summarised below for reference. 


6.4.3.1. Consultation undertaken to date for the Waterloo SSP Study Area 


A newspaper advertisement was placed in addition to a letter sent to the Metropolitan Aboriginal 


Land Council in accordance with Department of Environment Climate Change and Water (DECCW). 


No submissions were received. 


The below further consultation has been conducted. 


The following information has been drawn from the ‘Summary of Consultation Outcomes: 


Engagement Report on the Waterloo Metro Quarter’ report, prepared by Urbis and dated 2018.  
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Engagement Outcomes – Culture and Community Life  


There was a strong desire to maintain Waterloo’s unique character and celebrate its history and 
heritage, in particular its significant Aboriginal heritage. The following responses were recorded.  
 


• The community suggested changing the name of Waterloo Metro Station with an Aboriginal 


name that is significant to the local area.  


• People supported the creation of a new transport hub and village centre at the Waterloo Metro 


Quarter.  


• People supported the inclusion of community and cultural spaces at the Waterloo Metro Quarter.  


• People wanted to ensure that the Waterloo Metro Quarter acknowledges the history and unique 


character of Waterloo. Suggestions to achieve this outcome included a museum to introduce 


past and present history of Waterloo as an important land for the Aboriginal community. People 


also mentioned to name a building after a local Aboriginal leader that has contributed to the area.  


• Many people expressed concern about anti-social behaviour and wanted to ensure that the 


Waterloo Metro Quarter is adequately lit. Some people wanted a stronger Police presence, 


including a Police shopfront station at the Waterloo Metro Quarter. Other people suggested that 


venues serving alcohol should not be allowed at the Metro Quarter.  


• “The history of the area should be celebrated through public art and building names”  


• “Should celebrate local history & acknowledge Waterloo as an important site for urban 


indigenous people” Waterloo [is] special because we have business, school, churches, young 


adults, children, business people, retired people, senior citizens. This makes Waterloo a great 


place to live: close to city, we have a choice to shop local or take a train, bus, bike or just walk”  


Further detail regarding community consultation is available in the Urbis 2018, Summary of 


Consultation Outcomes: Engagement Report on the Waterloo Metro Quarter report.  


 


Engagement Outcomes – Culture and Community Life  


There was a strong desire to maintain Waterloo’s unique character and celebrate its history and 


heritage, in particular its significant Aboriginal heritage. Responses recorded in relation to Aboriginal 


culture included:  


• The community suggested changing the name of Waterloo Metro Station with an Aboriginal 


name that is significant to the local area.  


• … 


• People wanted to ensure that the Waterloo Metro Quarter acknowledges the history and unique 


character of Waterloo. Suggestions to achieve this outcome included a museum to introduce 


past and present history of Waterloo as an important land for the Aboriginal community. People 


also mentioned to name a building after a local Aboriginal leader that has contributed to the area.  


• … 


• “The history of the area should be celebrated through public art and building names”  
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• “Should celebrate local history & acknowledge Waterloo as an important site for urban 


indigenous people” … 


Further detail regarding community consultation is available in the Urbis 2018, Summary of 


Consultation Outcomes: Engagement Report on the Waterloo Metro Quarter report.  


 


 


 


  







 


  


 


© Sydney Metro 2018 
 


 
Page 57 of 81 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Q – Heritage Impact Statement assessment report 


 


7.0 ASSESSMENT  


The following heritage impact assessment has regard to the potential impact of the Metro Quarter 


OSD proposal as outlined in Section 1.6. Where applicable, the heritage impact assessment 


considers the impact of the indicative concept proposal, which has been provided as an example of 


the potential future development outcome which would be facilitated by the proposed building 


envelope.  


Overall the proposal is considered acceptable from a heritage perspective. While the proposal 


facilitates an intensification of use and scale across the Metro Quarter, it has been informed by the 


heritage principles and DCP provisions prepared as part of the SSP. This has included developing 


appropriate setbacks to the Church, and establishing appropriate heights that respond to the Church. 


Design Guidelines have been developed to guide the future detailed design of the OSD. The work 


undertaken to inform the indicative concept proposal, together with the Design Guidelines that form 


part of this SSD Application, are considered to ameliorate any negative impact of the potential future 


development on the heritage significance of heritage items in the vicinity.  


Consent is not being sought for any physical building works at this stage. Excavation of the eastern 


portion of the Metro Quarter site and construction of the metro station has been approved the CSSI 


Approval and is excluded from this proposal.   


7.1. Indicative Future Outcome 


The following indicative renders to help visualise the potential future outcome of this SSD 


Application.  


 
Figure 19 – Indicative render of the type and form of future development which may be provided for under the concept proposal – 


view of potential future development adjoining the Congregational Church, showing proposed setbacks (building design and 


articulation to form part of a future application).  


Source: UrbanGrowth NSW 2018 
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Figure 20 – Indicative render of the type and form of future development which may be provided for under the concept proposal – 


view of potential future development at Raglan Street to the underground metro entrance (building design and articulation to form part 


of a future application).  


Source: UrbanGrowth NSW 2018 
 


 


 


 


 


 


 


 


 


 
Figure 21 – Indicative render of the type and form of future development which may be provided for under the concept proposal – 


view of a potential future public square adjacent to the metro (building design and articulation to form part of a future application).  


Source: UrbanGrowth NSW 2018 
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7.2. Built Heritage Significance Assessment – Metro Quarter  


In 2017 and 2018, as part of the NSW Government’s Sydney Metro City & Southwest project, all of 


the buildings on the Metro Quarter site were demolished (excluding one building which is being used 


to support construction). The heritage-listed Congregational Church building at 103-105 Botany 


Road is surrounded by and directly adjacent to the Metro Quarter but excluded from the site area. 


The previously prepared significance assessment undertaken as part of the SSP Study by Urbis 


found that none the previous building stock was of any identified heritage significance. 


 


7.3. Heritage Impact Assessment 


7.3.1. Development Control Plan Provisions  


The below draft DCP provisions were developed for the Metro Quarter as part of the SSP Study to 


guide future development on the precinct. The draft DCP is intended to be prepared under Division 


3.6 of the EP&A Act and would provide detailed planning and design guidelines to support the 


planning controls in SSP SEPP 2005. 


It is noted that Clause 11 of the SRD SEPP states as follows: 


 ‘Development control plans (whether made before or after the commencement of this Policy) 


 do not apply to… State significant development’ 


Notwithstanding that DCPs do not apply to SSD, the draft DCP provisions developed for the SSP 


Study for the Metro Quarter are included below for reference.   


 


5.9.8 Heritage 


Objectives 


(a) Development retains significant heritage items within the Waterloo Metro Quarter. 


(b) Development respects the heritage values of the Waterloo Metro Quarter and its setting.  


(c) Development enhances the heritage values of the Waterloo Metro Quarter and its setting by 


removing unsympathetic surrounding development. 


(d) Development exposes and celebrates significant elements within the Waterloo Metro Quarter 


and its setting.  


(e) Development provides appropriate setbacks from heritage items.  


(f) Development provides appropriate building form and scale with consideration for heritage items 


in the vicinity of the Waterloo Metro Quarter.  


(g) Development enhances and complements existing character in its design but not replicate 


heritage buildings.  


(h) Development responds appropriately to heritage items and conservation areas in the vicinity of 


the Waterloo Metro Quarter.  
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(i) Development responds to significant corner typologies in the vicinity of the Waterloo Metro 


Quarter.  


 


Provisions 


 


5.9.8.1 Setbacks 


1. Development is setback: 


(a) A minimum of 10 metres from the Botany Road street alignment on either side (north and south) 


of the Waterloo Congregational Church, at the ground level, as shown in Figure 18 – Waterloo 


Metro Quarter Setbacks.  


(b) A minimum of 6.5 metres from the northern face of the Waterloo Congregational Church at the 


ground level.  


(c) A minimum of 4 metres from the southern face of the Waterloo Congregational Church at the 


ground level.  


(d) A minimum of 3 metres from the Wellington Street alignment at tower level.  


(e) A minimum of 13 metres from the northern face of the Waterloo Congregational Church at tower 


level.  


(f) A minimum of 14 metres from the southern face of the Waterloo Congregational Church at tower 


level.  


 


5.9.8.2 Bulk, scale & height 


1. The height and façade articulation of the Botany Road ground level development and any 


awnings must consider the proportion scale and architectural features of the Congregational 


Church.  


2. The height, proportion, scale and architectural articulation of the Botany Road Podium for new 


development must consider the proportion scale and architectural features of the Congregational 


Church.  


3. The height, proportion, scale and architectural articulation of any adjacent new development to 


the Congregational Church must consider the proportion scale and architectural features of the 


Church. 


 


5.9.8.3 Layout and design 


1. Development incorporates articulated corner forms which define each corner in its context, 


having specific regard to heritage items in the vicinity, including; 


(a) The Cauliflower Hotel at 123 Botany Road, Waterloo; 


(b) The Former CBC Bank at 60 Botany Road, Alexandria; and 
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(c) The Cricketers Arms Hotel at 56-58 Botany Road, Alexandria.  


 


5.9.8.4 Materiality  


1. Development incorporates materiality that appropriately responds to heritage items in the vicinity, 


and also reflects the industrial heritage and character of Waterloo.  


 


5.9.8.5 Public domain 


1. Development incorporates a publicly accessible shared way to the immediate north of the 


Waterloo Congregational Church to significantly enhances visibility of the church as a distinct 


built form item.  


2. Subject to landowner’s consent, the existing later fence and vegetation at the front of the 


Waterloo Congregational Church site is removed to enable greater visibility from the Botany 


Road public domain.  


3. Subject to landowner’s consent, the setting of the Waterloo Congregational Church is integrated 


into the public domain design for the Metro Quarter, in particular through selection of consistent 


paving materials.  


4. Development incorporates the Waterloo Congregational Church through the provision of visual 


and physical connections between the Church, the Metro Station, and the public domain. 


5. Public domain and built form incorporates materials that reference the industrial heritage of the 


Metro Quarter, including brickwork.  


6. The public domain incorporates public art that celebrates the heritage values of the Metro 


Quarter.  


 


5.9.8.6 Excavation in the vicinity of heritage items  


1. Excavation beneath or adjacent to heritage items and/or buildings in heritage conservation areas 


will only be permitted if it is supported by both a Geotechnical Engineering report and a Structural 


Engineering report.  


 


5.9.8.7 Heritage assessments  


1. A Heritage Impact Statement is to be submitted for development applications which have the 


potential to impact heritage items or buildings within heritage conservation areas.  


2. The consent authority may not grant consent to a development application that proposes 


substantial demolition or major alterations to a building older than 50 years, until it has considered 


a heritage impact statement, so as to enable it to fully consider the heritage significance of a 


building and the impact that the proposed development has on the building and its setting. 


3. The Heritage Impact Statement is to be prepared by a suitably qualified person, such as a 


heritage consultant. Guidelines for the preparation of Statements of Heritage Impact are 
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available on the website of the Heritage Branch, NSW Department of Planning at 


www.heritage.nsw.gov.au.  


4. The Heritage Impact Statement is to address: 


(a) the heritage significance of the building or its contribution to a heritage conservation area; 


(b) the options that were considered when arriving at a preferred development and the reasons for 


choosing the preferred option;  


(c) the impact of the proposed development on the heritage significance of the heritage items or 


buildings within heritage conservation areas; and 


(d) the compatibility of the development with conservation policies contained within a Heritage 


Conservation Management Plan or Conservation Management Strategy, or conservation policies 


within the Sydney Heritage Inventory Report, as applicable.  


 


5.9.8.8 Archaeological assessments 


1. An archaeological assessment is to be prepared by a suitably qualified archaeologist in 


accordance with the guidelines prepared by the NSW Office and Environment and Heritage. 


2. An archaeological assessment is to be submitted as part of the Statement of Environmental 


Effects for development applications affecting an archaeological site or a place of Aboriginal 


heritage significance, or potential archaeological site that is likely to have heritage significance. 


3. An archaeological assessment is to include: 


(a) an assessment of the archaeological potential of the archaeological site or place of Aboriginal 


heritage significance; 


(b) the heritage significance of the archaeological site or place of Aboriginal heritage significance; 


(c) the probable impact of the proposed development on the heritage significance of the 


archaeological site or place of Aboriginal heritage significance; 


(d) the compatibility of the development with conservation policies contained within an applicable 


conservation management plan or conservation management strategy; and 


(e) a management strategy to conserve the heritage significance of the archaeological site or place 


of Aboriginal heritage significance. 


4. If there is any likelihood that the development will have an impact on significant archaeological 


relics, development is to ensure that the impact is managed according to the assessed level of 


significance of those relics. 
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7.3.2. Waterloo Congregational Church 


The Waterloo Congregational Church on Botany Road is the only heritage item located directly 


adjacent to the Metro Quarter. This significant heritage item would be wholly retained as it does not 


technically form part of the site. No physical works to this heritage item are proposed.  


Potential future development, as provided for by the indicative concept proposal, responds 


appropriately and sympathetically to the Church building, and the Design Guidelines provide 


guidance for the future detailed design of the development. 


As indicated previously, the concept proposal detailed at Section 1.6 has been designed with 


reference to the heritage principles and draft DCP provisions prepared as part of the SSP Study, to 


provide an appropriate building envelope and design strategies to support this SSD Application.  


The concept proposal has provided for significant setbacks to the Church, including a generous 


publicly accessible laneway along the northern boundary of the Church for pedestrian use. The 


design of this laneway ensures that the Church building would be accessible visually to the most 


people possible, including residents, commuters and business operators within the Metro Quarter. 


The laneway also provides for the exposure of the northern elevation of the Church building by 


preventing built form from being developed in close proximity, allowing for the users of the space to 


observe and appreciate this significant fabric.  


 
Figure 22 – Extract of figure showing the potential built form outcome and provision of open space around the Waterloo 


Congregational Church, as provided for in the concept proposal 


Source: UrbanGrowth NSW 


 


The concept proposal has also included a further visual connection with the Church building, by 


providing an ‘undeveloped’ visual corridor linking the Church with a new public plaza (Cope Street 


Plaza) to the east of the Metro Quarter site. This visual connection would enable a greater number 


of people to visually connect with and interpret the history of the site, beyond those people using the 
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proposed laneway. This is a positive heritage outcome and shows how the Church can be 


meaningfully integrated into a potential future built form outcome.  


 
Figure 23 – Extract of figure showing the potential built form outcome and provision of visual connection with the Waterloo 


Congregational Church, as provided for in the concept proposal.  


Source: UrbanGrowth NSW 


 


The proposed setbacks and visual corridors enable the greater exposure and appreciation of 


significant fabric of the Church building, and identification of heritage interpretation opportunities.  


The building envelope along Botany Road has been designed to be of a lower scale at the podium 


form, similar in height to the Church building. The street setback is also 10 metres for a considerable 


distance along Botany Road to both the north and south of the Church. This prevents the podium 


form along Botany Road from overwhelming and dominating the heritage-listed Church, and also 


provides a stepped development form whereby the higher-scale development may be located further 


back from the street front.  


Views towards the Church building would be altered as a result of future development provided for 


by the concept proposal. However, the concept proposal including podium forms and heights and 


adoption of appropriate setbacks and view lines, mean that potential future development would not 


obscure existing views of the Church. The visibility of the facades and form as a whole would be 


improved from the pre-demolition state of the site. The provision of setbacks from the Church, and 


the visual corridors being adopted in the concept proposal, mean that new views and vistas towards 


the Church building would be introduced. The increased exposure of the Church to the public would 


assist in providing important historical layering to the site, that can be accessed by site users.  
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Figure 24 – Extract of figure showing the potential built outcome and streetscape context of the Waterloo Congregational Church, as 


provided for in the concept proposal  


Source: UrbanGrowth NSW 


 


Overall the proposal is considered acceptable from a heritage perspective. There are no proposed 


alterations or additions to the heritage-listed Congregational Church building which is located outside 


the subject site. This significant community building is being wholly retained, and the concept 


proposal would provide the Church with an expanded setting and curtilage to enable greater public 


appreciation and interpretation of the item’s significance.  


7.3.3. North-west Corner 


The north-west corner of the Metro Quarter is located opposite two listed heritage items of local 


significance, being; 


• Item 4 under the Sydney LEP 2012, “Cricketers Arms Hotel including interior”, at 56-58 Botany 


Road, Alexandria; and, 


• Item 5 under the Sydney LEP 2012, “Former CBC Bank, including interior”, at 60 Botany Road, 


Alexandria. 


Both of these significant properties would be unaffected physically by the concept proposal. Both of 


these heritage items are located outside of the boundary of the Metro Quarter OSD. 


The Metro Quarter OSD concept proposal would facilitate future development that would be of a 


significantly larger scale than that previously known at the site. This means that vicinity heritage 


items would have altered outward views towards a new mixed-use urban precinct. However the 


development that could be accommodated by the proposed building envelope would not obscure 


significant views and view corridors towards vicinity heritage items. All vicinity heritage items would 


be fully retained as part of any potential future development at the Metro Quarter.  


The lower three-storey height of the podium to Botany Road responds to the traditional, lower height 


of heritage items in the vicinity, generally located on corners opposite the Metro Quarter. 
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The heritage principles and prescribed draft DCP provisions provided in the SSP Study stipulate that 


potential future development at the Metro Quarter, under the proposed planning framework, respond 


appropriately to significant corner typologies in the vicinity of the site, including the Cricketers Arms 


Hotel and former CBC Bank building at the north-west corner. This has been taken into consideration 


in the design development of the concept proposal. In addition, Design Guidelines require 


appropriate consideration of heritage in the detailed design of the future development.  


Overall, the scale and form of potential future development provided for by the concept proposal is 


not considered to have detrimental impacts on the proximate heritage items at the north-west corner 


of the Metro Quarter. 


7.3.4. South-west Corner 


The south-west corner of the Metro Quarter is located opposite one listed heritage item of local 


significance, being Item 2070 under the Sydney LEP 2012, “Cauliflower Hotel including interiors”, at 


123 Botany Road, Waterloo. 


This significant property would be unaffected physically by the future development provided for by 


the proposed building envelope. This heritage item is located outside the boundary of the Metro 


Quarter, and outside the broader Waterloo SSP boundary. 


The Metro Quarter OSD concept proposal would facilitate future development that would be of a 


significantly larger scale than that previously known at the site. This means that vicinity heritage 


items would have altered outward views towards a new mixed-use urban precinct. However the 


development that could be accommodated by the proposed building envelope would not obscure 


significant views and view corridors towards vicinity heritage items. All vicinity heritage items would 


be fully retained as part of any potential future development at the Metro Quarter.  


The lower three-storey height of the podium to Botany Road responds to the traditional, lower height 


of heritage items in the vicinity, generally located on corners opposite the Metro Quarter. 


The heritage principles and prescribed draft DCP provisions provided in the SSP Study report 


stipulate that potential future development at the Metro Quarter, under the proposed planning 


framework, respond appropriately to significant corner typologies in the vicinity of the site, including 


the Cauliflower Hotel at the south-west corner. This has been taken into consideration in the design 


development of the concept proposal. In addition, Design Guidelines require appropriate 


consideration of heritage in the detailed design of the future development.   


Overall, the scale and form of potential future development provided for by the concept proposal is 


not considered to have detrimental impacts on the proximate heritage items at the south-west corner 


of the Metro Quarter. 
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7.3.5. Heritage Conservation Areas and vicinity items 


The scale and form of potential future development provided for by this concept proposal, is not 


considered to have any detrimental impacts on proximate heritage items or conservation areas.  


The proposal would not impact on the significance of the C1 Alexandria Park HCA to the west. This 


conservation area is identified to be significant for its collection of nineteenth century terrace and 


cottage building stock, which would not be physically affected by the Metro Quarter OSD concept 


proposal. This conservation area generally consists of single and two storey small scale dwellings 


with minimal setbacks and street trees throughout. This small scale at pedestrian level creates an 


insular streetscape with minimal views beyond the immediate context.  


The street orientation within the HCA is principally north-south alignment, with the Metro Quarter 


being located to the east, therefore distant views along view corridors within the conservation area 


are rare towards the Metro Quarter. As such, concept proposal would have a negligible, if any, visual 


impact on the conservation area.  


The Visual Impact Study prepared for the proposal by Cardno confirms that while the future 


development facilitated by the proposal would be visible from Alexandria Park itself, the views are 


distant and the new development would form part of an evolving urban skyline. Distant views of the 


upper portions the development accommodated by the proposal building envelope would not impact 


on the significance of Alexandria Park as a heritage item and would not obscure significant views to 


or within the park. From the north eastern portion of the park, the future potential development would 


be almost entirely screened by existing trees and buildings, likewise for views within the C1 


Alexandria Park HCA.  


 


 


 
Figure 25 – Comparison showing existing view and future potential view (photomontage) of the form of development which would be 


facilitated by the concept proposal  


Source: Cardno 2018 
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Figure 26 – Comparison showing existing view and future potential view (photomontage) of the form of development which would be 


facilitated by the concept proposal  


Source: Cardno 2018 


 


There would be no impact of the potential future development provided for by this concept proposal 


on the C70 Waterloo HCA to the east, as it is substantially separated physically and visually from 


the Metro Quarter by the Waterloo Estate site.  


As discussed above, views from the vicinity conservation areas to the Metro Quarter (and any future 


development thereon provided for by this proposed concept proposal would be limited if not non-


existent, and screened by existing development and vegetation.  


 


7.3.6. Historical (Non-Aboriginal) Archaeological Impact Assessment 


The historical (non-Aboriginal) archaeological potential and significance of the Metro Quarter has 


been previously assessed in detail in the reports outlined at Section 5.0.  


The findings and conclusions of these previous assessments have been reviewed; particularly, the 


findings of recent excavations completed by AMBS within the eastern portion of the Metro Quarter 


have been considered. Based on this review, the following assessment has been prepared in 


accordance with the requirements of the relevant SEARs, which require that this report: 


‘Considers any archaeological impacts if relevant.’ 


The information presented at Section 5.0 clearly demonstrates that the site has a very high degree 


of potential to contain historical (non-Aboriginal) archaeological material. Given the similarities in the 


development history of the entire Metro Quarter, comprising both the eastern and western sections, 


it is anticipated that any historical (non-Aboriginal) archaeological resources present within the 


western section will be similar and comparable to those uncovered within the eastern section.  


This may include occupational deposits, including personal items, building remnants, wells and 


cesspits, post holes, features associated with industrial activity, and features associated with early 


agricultural use of the land. These remains may date from the 1850s onwards, with potential for 


material of a greater age to be present. 


Based on the results of the AMBS excavations undertaken to date, this material is likely to be of local 


significance. However, it is acknowledged that based on the interim Summary report provided by 
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AMBS, there remains potential (pending the completion of analysis and post-excavation reporting 


by AMBS) for this material to be of State significance. As the salvage programme for the eastern 


section of the Metro Quarter is now complete, it is understood that there are no further historical 


(non-Aboriginal) excavation or physical investigation requirements for that section of the Metro 


Quarter; this should, however, be confirmed by the nominated Excavation Director (ED) (AMBS). 


As an AMS for the Metro Quarter in its entirety has already been prepared, it is recommended that 


the recommendations and archaeological investigation parameters of this AMS remain applicable to 


the western section of the Metro Quarter. However, given the extent of archaeological investigation 


that has already been undertaken, and the likelihood that the western section of the Metro Quarter 


will contain a similar archaeological resource, the following recommendations are made: 


• The post-excavation analysis and reporting currently in preparation by AMBS should be 
reviewed thoroughly prior to the commencement of any archaeological investigations 
within the western portion of the Metro Quarter. This should be undertaken whether this 
information is available in final format or draft 


o The nominated ED for the western section should make efforts to consult with 
AMBS prior to works commencing 


• Prior to any ground disturbance works being undertaken within the western portion of the 
Metro Quarter, consultation should be undertaken with the NSW Heritage Division to 
confirm the applicability of the current AMS prepared by AMBS 


o This should be informed by the above recommended post-excavation report review 
and consultation with AMBS 


• The potential to limit archaeological investigation within the western portion of the Metro 
Quarter, so as to limit the duplication of results between the eastern and western sections, 
should be discussed with the NSW Heritage Division based on the outcomes of the AMBS 
post-excavation analysis and reporting, and depending on the final assessment of 
archaeological significance contained therein 


• Opportunities to incorporate any uncovered archaeological material into interpretive 
displays or media as part of the Metro Quarter should be considered 


 


7.3.7. Aboriginal Heritage Impact Statement 


The Aboriginal archaeological potential and cultural heritage of the Metro Quarter has been 


previously assessed in the reports outlined at Section 6.0 as part of the SSI 15_7400 Approval, as 


well as part of the studies compiled for the Waterloo SSP Study Area. The findings and conclusions 


of these previous assessments have been reviewed, and the archaeological context of the current 


site outlined. 


As outlined in Section 6.0, it is known that natural sand profiles are present within the Metro Quarter, 


and that these profiles have the potential to be artefact bearing. There therefore remains potential 


for Aboriginal archaeological material to be present within the current site in less disturbed areas 


and at depth below later development. This was assessed by Artefact in 2016, as follows: 


“Results from previous archaeological excavations across the Quaternary sand sheet 


demonstrate the potential for buried Aboriginal sites associated in those contexts. These 


sites can occur buried beneath areas of surface impact. Results of geotechnical 
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investigations in the vicinity of the Waterloo Station site indicates the presence of buried 


sand beneath layers of introduced fill overlying Ashfield shale. 


There is moderate-high archaeological potential for Aboriginal objects in sub-surface 


contexts where there have not been extensive sub-surface impacts.” 


It is therefore recommended that the conclusions and recommendations of the below reports are 


maintained for the western section of the Metro Quarter, unless contradicted by the post-excavation 


reporting and findings currently in preparation for the western section of the Metro Quarter by AMBS: 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal 
Cultural Heritage Assessment 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal 
Heritage – Archaeological Assessment 


It is noted that the SEARs require that: 


‘If Aboriginal Cultural Heritage is found at the site, a full Aboriginal Cultural Heritage 


Assessment Report together with document of required consultation must be provided.’ 


It is noted however that a Cultural Heritage Assessment Report, including full consultation, has 


already been prepared for the Metro Quarter by Artefact (2016). As such, there should be no 


requirement to prepare an additional Cultural Heritage Assessment Report for the Metro Quarter. 


With regards to Aboriginal cultural heritage values of the site, this has already been assessed as 


part of the 2016 Aboriginal Cultural Heritage Assessment prepared by Artefact, and continues to be 


assessed as part of the ongoing Waterloo SSP project. Aboriginal cultural heritage values have 


therefore not been directly addressed as part of this assessment.  


It is noted that the Aboriginal track discussed at Section 6.3.1.1 has been included in reporting for 


the Waterloo SSP Study Area, and has formed part of the consultation process undertaken to date 


for that project. It is anticipated that any interpretation of the former track would form part of the 


Waterloo SSP project. 
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8.0 CONCLUSION 


The scale and form of the development provided for by the Metro Quarter OSD concept proposal is 


not considered to have any detrimental impacts on the proximate heritage items or heritage 


conservation areas, including The C1 Alexandria Park HCA to the west. This conservation area is 


identified to be significant for its collection of nineteenth century terrace and cottage building stock, 


which would not be physically affected by the proposed development at the Metro Quarter.  


This conservation area generally consists of single and two storey small scale dwellings with minimal 


setbacks and street trees throughout. This small scale at pedestrian level creates an insular 


streetscape with minimal views beyond the immediate context. The street orientation within the HCA 


is principally north-south alignment, with the Metro Quarter being located to the east, therefore 


distant views along view corridors within the conservation area are rare towards the Metro Quarter. 


As such, the concept proposal would have a negligible, if any, visual impact on the conservation 


area.  


There would be no impact on the C70 Waterloo HCA to the east, as it is substantially separated 


physically and visually from the Metro Quarter by the Waterloo Estate.  


As discussed above, views from the vicinity conservation areas to the Metro Quarter would be limited 


if not non-existent, and screened by existing development and vegetation. Any future development 


on the Metro Quarter, provided for by this concept proposal would form part of a broader 


transformational precinct which is distinct and separate from the building stock in the conservation 


areas. This distinction would not impact on the conservation areas, which in themselves would 


remain fully intact, with protected significant internal view corridors.  


The Waterloo Congregational Church on Botany Road is the only heritage item directly adjacent to 


the Metro Quarter. Given that it does not technically form part of the SSD Application site, his 


significant heritage item would be wholly retained and conserved.  


The concept proposal has been designed with reference to the heritage principles and draft DCP 


provisions prepared as part of the SSP Study, to provide an appropriate building envelope and 


design strategies to support this SSD Application.  


The Design Guidelines require the detailed SSD Application(s) to respond appropriately and 


sympathetically to the Church building, including requiring appropriate setbacks to the Church. 


The Metro Quarter OSD concept proposal would facilitate development of a significantly larger scale 


than that previously known at the site. This means that vicinity heritage items would have altered 


outward views towards a new mixed-use urban precinct. However, significant views and view 


corridors towards vicinity heritage items would not be obscured. No heritage items would be altered 


as part of the Metro Quarter proposal.  


In relation to historical archaeology, an AMS for the Metro Quarter in its entirety has already been 


prepared, and it is recommended that the recommendations and archaeological investigation 


parameters of this AMS remain applicable to the western section of the Metro Quarter. However, 


given the extent of archaeological investigation that has already been undertaken, and the likelihood 


that the western section of the Metro Quarter will contain a similar archaeological resource, the 


recommendations outlined in Section 7.3.6 are applied.  
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In regards to the Aboriginal Cultural Heritage of the Metro Quarter, it is recommended that the 


conclusions and recommendations of the below reports are maintained for the western section of 


the Metro Quarter, unless contradicted by the post-excavation reporting and findings currently in 


preparation for the western section of the Metro Quarter by AMBS: 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal 
Cultural Heritage Assessment 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal 
Heritage – Archaeological Assessment 


 


An interpretation strategy is included at Appendix B to provide guidance on the Metro Quarter’s 


relationship with nearby heritage items in accordance with Interpreting Heritage Places and Items 


Guidelines.  


Overall the concept SSD Application is supported from a heritage perspective and is recommended 


for approval.  
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INTRODUCTION 1 


 


1. INTRODUCTION 
1.1. BACKGROUND  
This Interpretation Strategy has been prepared to satisfy the requirements of the Secretary’s Environmental 
Assessment Requirements (SEARs) issued in relation to the concept State Significant Development (SSD) 
Application 9393.  It is noted that Study Requirements issued in respect of the State Significant Precinct 
(SSP) process for the Metro Quarter also required the preparation of an Interpretation Strategy (part 11.7 of 
the Study Requirements). This Interpretation Strategy relates only to the Metro Quarter.  


An Interpretation Strategy identifies historical themes and narratives to inform future interpretative devices.  It 
is anticipated that an Interpretation Plan would be prepared in conjunction with the detailed design, 
identifying the type, location and specific content of interpretation devices, with details submitted with the 
detailed SSD Application(s).  


Subsequent stages of interpretation are to include:  


• Development of select interpretive media and content (Interpretation Plan); and  


• Implementation of select interpretive initiatives (to be developed in conjunction with future development 
to ensure an integrated response and in conjunction with any relevant stakeholders).  


This Interpretation Strategy is an Appendix to, and should be read in conjunction with, Urbis’s 2018 Heritage 
Impact Assessment Report, Waterloo Over Station Development report.  


1.2. METHODOLOGY 
This Interpretation Strategy is intended to inform and guide collaborative interpretation planning for the Metro 
Quarter, with stakeholders, consultants and other relevant parties and forms part of a staged delivery of 
interpretation.   


1.2.1. Heritage Guidelines and the Burra Charter 


Heritage conservation seeks to sustain the values of heritage landscapes, places and objects, individually 
and collectively, so that the community and visitors can continue to appreciate, experience and learn from 
them and about them, and that they may be passed on to future generations.1 Interpretation is an integral 
part of the experience of significant heritage places and the conservation and management of heritage items 
and is relevant to other aspects of environmental and cultural management and policy. Interpretation also 
incorporates and provides broad access to historical research and analysis.2 


This Interpretation Strategy has been prepared with reference to the NSW Heritage Manual, the NSW 
Heritage Branch Interpreting Heritage Places and Items: Guidelines (August 2005) and the NSW Heritage 
Branch’s Heritage Interpretation Policy (endorsed by the Heritage Council August 2005). The general 
philosophy and process adopted is guided by the Australia ICOMOS Burra Charter 2013.  


The Burra Charter defines interpretation as “all the ways of presenting the cultural significance of a place” 
and it may be a combination of the treatment of the fabric; the use of and activities of the place; and the use 
of introduced material (Article 1.17).  


Interpretation should provide and enhance understanding of the history, significance and meaning of the 
building. Interpretation should respect and be appropriate to the cultural significance of the building (Article 
25).  


The NSW Heritage Branch Interpreting Heritage Places and Items: Guidelines lists the following best 
practice “ingredients” for interpretation: 


1) Interpretation, People and Culture – Respect for the special connections between people and items 


                                                      


1 NSW Heritage Branch, Department of Planning, Heritage Information Series, Heritage Interpretation Policy, August 
2005, pg. 2.  


2 Ibid 3 
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2) Heritage Significance and Site Analysis – Understand the item and convey its significance  


3) Records and Research – Use existing records of the item, research additional information and make 
these publicly available (subject to security and cultural protocols) 


4) Audiences – Explore, respect and respond to the identified audience 


5) Themes – Make reasoned choices about themes, stories and strategies 


6) Engaging the Audience – Stimulate thought and dialogue, provoke response and enhance understanding 


7) Context – Research the physical, historical, spiritual and contemporary context of the item, including 
related items, and respect local amenity and culture 


8) Authenticity, Ambience and Sustainability – Develop interpretation methods and media which sustain the 
significance of the items, its character and authenticity 


9) Conservation Planning and Works – Integrate interpretation in conservation planning and in all stages of 
a conservation project 


10) Maintenance, Evaluation and Review – Include interpretation in the ongoing management of an item; 
provide for regular maintenance, evaluation and review 


11) Skills and Knowledge – Involve people with relevant skills, knowledge and experience  


12) Collaboration – Collaborate with organisations and the local community  


1.3. LIMITATIONS 
This Interpretation Strategy has been prepared for the Metro Quarter portion of the precinct only. It relies on 
the built heritage research contained herein, and Aboriginal cultural heritage assessment contained in the 
following reports: 


• Archaeological & Heritage Management Solutions (AHMS) 2015, Central to Eveleigh Corridor: Aboriginal 
and Historical Heritage Review, Final Report.  


• Archaeological & Heritage Management Solutions (AHMS) 2015, Opportunities for Interpretation in the 
Central to Eveleigh Corridor, Final Report.  


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Historical Archaeological 
Assessment and Research Design. 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal Cultural Heritage 
Assessment. 


• Artefact 2016, Sydney Metro City & Southwest, Chatswood to Sydenham: Aboriginal Heritage – 
Archaeological Assessment. 


These reports are available online at https://www.sydneymetro.info/documents.  


It is noted that recommended locations for interpretation and media contained within this strategy outline are 
indicative and will be subject to further consideration through the preparation of final Interpretation 
documentation and development of detailed interpretation proposals.  
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2. HERITAGE INTERPRETATION  
2.1. STAKEHOLDER ENGAGEMENT PROGRAM  
It is intended that development of interpretation incorporate consultation with the following stakeholders: 


• UrbanGrowth Development Corporation NSW (UrbanGrowth NSW). 


• Waterloo Congregational Church.  


• City of Sydney (CoS) Council. 


• Office of Environment and Heritage (OEH). 


• NSW Land and Housing Corporation (LaHC).  


2.2. AUDIENCE PROFILE  
Interpretation aims to reveal meanings and connections. To effectively achieve this, interpretation is 
predicated on identifying audiences and using appropriate media. It is important to identify specific 
audiences so that interpretation responds to audience needs and motivations and also takes into 
consideration literacy levels, disability, gender, ethnicity and age. Accessible interpretation of heritage 
themes and values will ensure that the heritage significance and values of the Metro Quarter site are 
appreciated by the precinct occupants and wider community.  


There are no visitor statistics or surveys available to authoritatively define the makeup of projected visitors to 
the site, however with consideration for future detailed development schemes for the Metro Quarter, the site 
will host a number of audiences that may fall into the following categories:  


• Residential/ commercial/ retail occupants of the site. 


• Residential and commercial visitors to the site. 


• Visitors to the site utilising community facilities.  


• Recreational / tourism (international, interstate, and metropolitan visitors). 


• General public, workers and residents of nearby suburbs. 


• Commuters (pedestrian and vehicular) / through traffic (pedestrian).  


2.3. RESOURCES  
Various resources are available to inform detailed development of the interpretation of the site, including the 
adjacent Waterloo Congregational Church, historical records, published histories, oral histories, potential 
family histories and reports.  


Historical records show that there are no groups with strong identifiable personal associations with the Metro 
Quarter site.  
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2.4. INTERPRETATION THEMES AND NARRATIVES  
2.4.1. Previous Studies 


The Metro Quarter lies within the ‘Central to Eveleigh Corridor’ broader study area, as identified in AHMS’s 
2015 report Opportunities for Interpretation in the Central to Eveleigh Corridor. While this report 
predominantly discusses opportunities for interpretation within the smaller defined ‘Central to Eveleigh 
Corridor’, the report outlines potential interpretation opportunities with consideration for relevant themes and 
installation devices. Extracts from this report are outlined below.  


Executive Summary  


Based on a desktop review of European and Aboriginal heritage values of the corridor (AHMS 2015) this 
report includes a summary of (but does not otherwise revisit research into) thematic stories that can be used 
to link the sites, and places of memory to provide an integrated approach to interpreting the history of the 
area. 


The report concludes that while the highly significant industrial and transport history of the sites associated 
with the railway have been well developed, three gaps were identified in the existing interpretive themes 
which understandably focus on the historic development of the railways and the industries and workforce 
that were associated with them. These were: 


• The pre and post contact Aboriginal heritage 


• The history of multicultural diversity in the adjoining areas 


• The pre settlement natural landscape and its transformation 


On the basis of the overview of the history of the corridor (see AHMS 2015) and the existing interpretation 
plans a number of overarching story lines emerge as pertinent to the corridor as whole. 


They provide opportunities to connect the individual site based interpretation programmes while allowing the 
latter to focus on specific areas of relevance to the different heritage places.  


• The Central to Eveleigh Corridor as a centre for industry; 


• Central to Eveleigh as a transport hub and the role of the railway network in connecting city and country. 
This should include the histories of workers associated with the Eveleigh Carriage works, Aboriginal 
diaspora histories, the link provided between country and city centres (for example with mortuary station) 
and the Railways historical role as a major employer, noting that Eveleigh Railway Workshops was one 
of the City’s largest employer’s, including of Aboriginal workers, from its opening in 1886 until its closure. 


• Redfern as a place of freedom, activism and creativity. Aboriginal people were attracted to the study 
area by the possibility of jobs and of escaping the oppressive government control that Aboriginal people 
were subjected to on reserves and in country towns. Subsequently Redfern and the surrounding area 
has become source of Aboriginal creativity, sports prowess and activism. 


• The suburbs surrounding the corridor as a centre of diversity and multiculturalism;  


• Natural and cultural environment, pre-European settlement; 


• Development of the urban landscape from the early settlement of Sydney and the Devonshire St 
cemetery through to the con, and establishing the construction of the railway line and Central station. 
This can establish the context for the current development and its role in the evolution of the modern 
urban landscape. 


Conclusion 


Interpretation of the history and significance of the Central to Eveleigh development corridor is an integral 
part of the future planning for the site. Further work to develop and implement interpretation initiatives will be 
required as the planning process is refined and individual sites are identified for development. 


While development along the Central to Eveleigh Corridor is likely to proceed on a precinct by precinct basis, 
the owners of individual sites may need to proceed with site interpretation as part of their development 
planning and design. It is recommended that an overarching interpretation strategy is developed and that 
individual site -based plans are consistent with this strategic direction. This will harness the opportunity to 
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capture and interpret larger stories relevant to the corridor as a whole. This is not intended to preclude or 
overshadow the specific significance of individual sites that will continue to have a detailed and more 
intimate story to tell. However it will require such detailed site plans to also incorporate agreed elements that 
link to the overarching story of the Central to Eveleigh Corridor. 


As the Corridor will remain part of the fundamental system of commuter and visitor transport in Sydney it 
makes good sense to ensure that the City of Sydney’s wayfinding strategy is adopted and integrated into the 
cultural heritage interpretation planning for the Corridor although noting that in the case of the ATP site, their 
signature colour palette would apply.  


There is an opportunity to develop an interpretation strategy for the corridor that highlights the significant 
heritage of the Corridor and its historical and contemporary relationship to surrounding communities in the 
study area. That document should develop the overarching story lines around the key stories identified in 
section 2.1.1. Consideration should be given to including a locally relevant theme which is the pre contact 
natural environment. Considered development in the future design of the corridor may provide a rare 
opportunity to do this in a meaningful way. 
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2.4.2. Historical Themes  


With consideration for the documented historical uses and occupation of the site, the following historical 
themes have been identified for interpretation. These themes collectively and individually embody the 
significant aspects of the site and will assist to communicate significant values via interpretation.  


Historical themes can be used to understand the context of a place, such as what influences have shaped 
that place over time. The Heritage Council of NSW established 35 historical themes relevant to the State of 
New South Wales. These themes correlate with National and Local historical themes. 


Table 1 – Relevant historical themes  


Australian Theme NSW Theme Local Theme Relevance to the Metro Quarter  


3 Developing local, 


regional and national 


economies 


Industry Activities associated with the 


manufacture, production and 


distribution of goods.  


The Metro Quarter and the broader 


Waterloo and Alexandria region of 


Sydney was developed throughout the 


twentieth century as the south-Sydney 


industry hub.  


4 Building settlements, 


towns and cities 


Accommodation Activities associated with the 


provision of accommodation, 


and particular types of 


accommodation.  


Documented residential uses of the site 


began in the mid-Victorian period prior to 


conversion of the Metro Quarter site into 


industrial and commercial uses.  


8 Developing 


Australia’s cultural life 


Religion Activities associated with 


particular systems of faith and 


worship 


The foundation stone of the adjacent 


Waterloo Congregational Church on 


Botany Road was laid in 1883, and this 


site continues to operate for this religious 


use today.  
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2.4.3. Community Engagement 


2.4.3.1. Community Engagement Overview 


Between 30 May - 20 June 2018, UrbanGrowth NSW and Sydney Metro ran a period of engagement on an 
indicative concept proposal for the Metro Quarter.  


The concept proposal was informed by the visioning engagement held by LAHC in late 2017. During that 
engagement process, more than 1,570 people provided feedback across more than 40 consultation events. 
Through that engagement process, UrbanGrowth NSW heard that people wanted the Metro Quarter to 
provide a range of shops and services, including affordable fresh food, spaces for health and wellbeing, a 
community facility, and a mix of social and affordable housing. 


Prior to this, more than 500 people participated in face-to-face activities run by UrbanGrowth NSW between 
between April 2014 and July 2015 about the Central to Eveleigh corridor, which encompassed the Metro 
Quarter site. Activities included community workshops and briefings, a community panel, interviews, study 
nights, online feedback, market stalls, doorknocking, a business breakfast and key stakeholder information 
sessions. 


The purpose of this “non-statutory” period of engagement was to enable people to see, and provide 
feedback on, the indicative concept proposal before it is formally lodged with the NSW Department of 
Planning and Environment (DPE). 


This period of engagement sought feedback on community and cultural uses, active transport, shops and 
services, and the design of the public domain. The engagement process clearly stated what was negotiable 
and not negotiable in the indicative concept proposal, that is those aspects on which UrbanGrowth NSW was 
informing the community and those on which it was consulting or seeking feedback. These accepts of the 
indicative concept proposal are summarised in Table 2 below.  


Table 2 – Level of engagement across aspects of the indicative concept proposal 


Area of interest Engagement response 


Building scale, height, density 


and configuration   


Inform – explain how the indicative concept proposal responds to 


technical and feasibility constraints and is appropriate given proximity to 


station.  


Station access Inform – explain how access points to station will interface with station 


design. 


Land uses Consult – invite feedback on mix of community, retail, commercial and 


cultural uses to create a safe and active area during day and night. 


Public amenity Consult – invite feedback on early public benefits that can be delivered 


through renewal, specifically the mix of shops and new community 


services, facilities and open space. 


Public domain Consult – invite feedback on public art, materials and design to ensure 


public spaces are distinctive, welcoming and functional. 


Place making  Consult – invite feedback on programmed activities and spaces to 


connect people to place. 
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2.4.3.2. Engagement Activities 


The following activities were undertaken as part of this phase of engagement.  


Table 3 – Engagement activities 


Date Activity  Participants  Number of participants 


30th May 2018 Community information 


session  


Groundswell: Coalition of 


local organisations including 


Inner Sydney Voice, 


REDWatch, Counterpoint, 


Redfern Legal Centre, 


Shelter NSW and the 


Tenant’s Union. 


16 


30th May 2018 Community information 


session 


Waterloo Redevelopment 


Group 


12 


30th May 2018 Community  


drop-in session  


Redfern Town Hall – 


General public 


57 


2nd June 2018 Community  


drop-in session  


Redfern Town Hall 


Redfern Town Hall – 


General public 


62 


5th June 2018 Community information 


session 


Russian-speaking estate 


residents 


20 


7th June 2018 Community information 


session 


Chinese-speaking estate 


residents 


13 


7th June 2018 Community information 


session 


Aboriginal and Torres Strait 


Islander estate residents 


4 


7th June 2018 Community information 


session 


RedWatch group: 


Community group residents 


from Sydney suburbs of 


Redfern Eveleigh Darlington 


and Waterloo. 


Approximately 25 


13th June 2018 Community information 


session 


Alexandria Residents Action 


Group (ARAG): Alexandria 


residents group 


Approximately 25 


14th June 2018 Community information 


session and BBQ 


Waterloo estate residents 69 
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2.4.3.3. Engagement Outcomes 


Summary of Feedback 


A summary of key themes from the feedback is provided below and has been analysed by the project 
objectives. The section that follows includes responses to the issues raised.   


Overarching Feedback 


A number of major themes emerged from the feedback. Firstly, there was broad support for delivery of a 
Metro Station at Waterloo. There were also a range of queries about how the indicative concept proposal for 
the Metro Quarter has been developed, including the integration of planning and engagement for the Metro 
Quarter and the neighbouring social housing estate; the process used to determine building densities and 
heights; the management of the road network and pedestrian and how the planning process will set aside 
uses including community and cultural facilities, open space and retail at a range of price points.  


Culture and Community Life 


There was a strong desire to maintain Waterloo’s unique character and celebrate its history and heritage, in 
particular its significant Aboriginal heritage. The community suggested changing the name of Metro Station 
with an Aboriginal name that is significant to the local area.  


• People supported the creation of a new transport hub and village centre at the Metro Quarter. 


• People supported the inclusion of community and cultural spaces at the Metro Quarter. 


• People wanted to ensure that the Metro Quarter acknowledges the history and unique character of 
Waterloo. Suggestions to achieve this outcome included a museum to introduce past and present history 
of Waterloo as an important land for the Aboriginal community. People also mentioned to name a 
building after a local Aboriginal leader that has contributed to the area. 


• Many people expressed concern about anti-social behaviour and wanted to ensure that the Metro 
Quarter is adequately lit. Some people wanted a stronger Police presence, including a Police shopfront 
station at the Waterloo Metro Quarter. Other people suggested that venues serving alcohol should not 
be allowed at the Metro Quarter.  


“The history of the area should be celebrated through public art and building names”  


“Should celebrate local history & acknowledge Waterloo as an important site for urban indigenous people” 
Waterloo [is] special because we have business, school, churches, young adults, children, business people, 
retired people, senior citizens. This makes Waterloo a great place to live: close to city, we have a choice to 
shop local or take a train, bus, bike or just walk”  


Transport, Streets and Connections 


Many people supported the creation of homes, shops and services above the Waterloo Station and the 
objective to prioritise the use of public transport, walking and cycling. Some people expressed concern that 
these objectives would not be met and that dissuading people from using private vehicles would be a 
challenge. Many people identified current road congestion and were concerned that conditions would 
deteriorate with the introduction of more people in to the area. This feedback particularly related to Botany 
Road and the intersection with Raglan Street.  


Some people were also concerned about pedestrian safety for commuters and other users of the Metro 
Quarter, again mainly on Botany Road and at the intersection of Botany Road and Raglan Street. Some 
people also queried why there is only one proposed entrance for the metro station, at Raglan Street, and 
sought a commitment from government to investigate additional access points to the station. There were 
also concerns over the provision of parking spaces and a widely held view that the proposed 65 car parking 
spaces – comprising 35 residential car spaces, 15 retail car spaces and 15 resident car share spaces – 
would not meet the demand of the Metro Quarter and would lead to congested street parking in nearby 
streets.  There were also a range of queries about the Metro services and changes to existing transport 
services that would result from the introduction of Sydney Metro.  


Transport services 


• Questions about travel times and frequency of the Metro services; questions as to why a station has not 
been included between Waterloo and Sydenham; questions regarding future changes to existing bus 
services as a result of the introduction of Sydney Metro.  
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• Concerns that existing streets are at capacity and could not sustain any increase in traffic as a result of 
the delivery of the Metro Quarter and surrounding development. 


• Some people wanted to see a separation of paths for cyclists and pedestrians in the proposal. 


• Suggestions for the provision of a free shuttle bus to service the local area and to extend it to the estate. 


Pedestrian safety 


• Concerns about pedestrian safety along Botany Road and Botany Road and Raglan Street intersection. 
Some queries as to whether a pedestrian tunnel under Botany Road has been considered. 


• People supported the proposed inclusion of “slow streets” in the streets surrounding the Metro Quarter. 
Some people wanted to see speed limits further reduced, for example 10 kilometres per hour on Cope 
Street and 40 kilometres per hour around the metro station. 


Access  


• People supported the fully accessible nature of the metro station, which has full lift accessibility and roll 
on-roll off platforms. As outlined above, some people wanted to see the plans allow for additional access 
points to the metro station.  


Traffic and parking 


• Some people were concerned that housing delivered at the Metro Quarter would intensify traffic 
congestion in local and regional streets. 


• Some people were concerned that if housing is delivered before the Metro services commence, people 
will use their cars, putting additional pressure on local streets and parking.  


• Many people felt that the 50 residential parking spaces allocated for the Metro Quarter will be insufficient 
to meet the demands of residents. 


• Some people felt that further consideration needs to be given to the provision of dedicated parking, 
including disabled parking and carer access, for residents. 


• Some people felt the proposal needs to further consider motorcycle parking, more car share spaces and 
more loading zones and taxi or Uber pick-up areas.  


• Queries regarding the provision of cycling facilities. Some people wanted to see undercover and secure 
bicycle parking facilities and dedicate cycle lanes. 


“ensuring that transport links are adequate, both in the years between the opening of the residential areas & 
the opening of the metro”  


“A tunnel under Moore Park to Coogee from the South Dowling Street and Lachland street oh the old 
monorail would have been perfect right down the centre of South Dowling” 


“This area needs a holistic, integrated transport strategy”  


“There's plenty of space for more people. But not if they own cars. Those planned apartment buildings need 
to have zero off-street parking to ensure only non-car owners move in”. 


Housing and Neighbourhood Design 


There were mixed views on the provision of housing above the new metro station. Whilst most people 
supported the location of homes with the new, high-speed transport service, many people were concerned 
about the proposed number of apartments, building density and height. Most people supported the inclusion 
of affordable and social housing at the Metro Quarter, with some people calling for a higher percentage of 
this form of housing to be included in the plan. 


• Concerns regarding the height of the buildings and the potential for overshadowing on dwellings within 
and neighbouring the Metro Quarter, the plaza, and neighbouring open spaces. 


• Concerns that the proposed building heights are not in keeping with the surrounding area and will set a 
precedent for height. 


• Queries about how the dwelling numbers have been calculated and the criteria used.  
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• Queries about how the planning controls will ensure that heights, densities and floor space ratios (FSR) 
in the final built form do not exceed those allowed.  


• Some people wanted to see a higher percentage of affordable and social housing than the up to 20 
percent proposed in the plan.  


• People wanted to ensure that the design of buildings allows for adequate lighting and sightlines, to 
ensure that the Metro Quarter is a safe and welcoming place.   


“I feel committed to maintaining the number of social housing units in new development and socio-economic 
mix in this area. My preference is to increase affordable units in addition”  


“Provide as much public and social housing as part of the development as possible. Current levels not 
enough”   


“That’s crazy. There’s already too many high rise. They should build a park on top of the metro station.” 


Community Facilities, Human Services and Shops 


People supported the setting aside of areas in the plan for community and cultural uses, services such as 
health care, and retail at a range of price points. People also had queries about how the provision of these 
services is likely to be allocated across the Metro Quarter and the neighbouring social housing estate.   


• General support for the inclusion of shops, services, open space, a plaza and community and cultural 
facilities at the Metro Quarter. 


• Suggestions for the provision of a shared cultural facility which can be used by the broader community, 
such as an area which celebrates the history of Waterloo and its Indigenous heritage. Some people 
suggested to have a new exhibition centre to display Aboriginal art and recognise the history and 
contributions from the Aboriginal community to the area.  


• A number of people mentioned that they would like to see a library. 


• People wanted to ensure that the plaza has plenty of seating. Some people mentioned that seating 
areas should provide phone chargers, have free Wi-Fi and charge points to address digital inclusion. 


• Suggestions for shops and services included a large, affordable supermarket (Aldi was frequently 
mentioned), cafes, local producers, arts space, Aboriginal-run shops, a health food shop, a pharmacy 
(preferably operating late night or 24 hours), a childcare facility, post office, banks and ATMs, medical 
and dental centre, outdoor gyms, hairdressing salon, fruit and vegetable markets, and an Asian grocery 
store.  


• Some people wanted more information on the planning for human services across the Metro Quarter and 
Estate and sought to have the process of mapping the social services in the area to be done in 
collaboration with the local community.  


“There should be a range of social support services such as community housing offices, employment hub, 
training facilities.” 


“high end street furniture, alfresco dining going on, cosy restaurants and bars and music venues, interesting 
little shops selling a range of different things”  


“Opportunities for small and independent business retail space e.g. butchers, fruit shop, bakery, etc (local & 
individual rather than franchise)”  


Environment and Open Space 


The general sentiment was supportive of the planned open space, however, it was also felt that the 


development could offer more green areas. 


• A number of respondents felt that the public space needs to be much bigger to allow more creative and 
cultural events like markets and festivals. 


• People wanted to ensure that the Metro Quarter includes native trees, bush and flowers.  


• People wanted to ensure that the open spaces are dog-friendly.  
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• Access to open space that is welcoming, friendly and oriented to maximise the use of natural light was 
seen as positive elements for the health and happiness of people accessing the Metro Quarter. 


• People mentioned that important for open areas to be, cleaned safe and well-maintained. 


“Incorporate Waterloo's character, disability access, lots of open space” 


“Lots of lighting and open spaces and interchanges for buses to other areas”  


“Increase open space activities for young kids at ground level so everyone can watch. Balance innovation 
without being too high tech. Look at areas where the estate locals hang out now. The existing residents are 
losing their sense of place.”  


“The proposed Waterloo Metro Quarter looks excellent. The placement of the metro station near shops and 
pedestrianised square away from big roads is perfect. The low-rise brick buildings provides a wonderful 
sense of human scale. Credit where credit is due, this looks promising”. 
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3. PROPOSED HERITAGE INTERPRETATION  
This report forms part of staged delivery and implementation of interpretation at the site. The below outlines 
recommended interpretation devices for the site, with detailed design and locations for interpretation to be 
determined as part of the detailed design and SSD Application(s). The interpretation is informed by the 
historical analysis and responds to the proposed site redevelopment and nominated audiences as detailed 
above.  


Having regard to the historical analysis and identified historical themes, it is concluded that the elements of 
the Metro Quarter warranting heritage interpretation are listed below: 


• The Waterloo Congregational Church (as a significant adjacent building). 


• The former residential uses in the mid-Victorian period prior to conversion of the Metro Quarter site into 
industrial and commercial uses and the subsequent industrial uses in association with the wider 
Waterloo local area. 


• The pre-settlement natural landscape and its transformation. 


• Indigenous interpretation as per the outcomes of the consultation process and previous studies, where 
relevant.  


Key principles for developing interpretation of the Metro Quarter, and specifically the adjacent Waterloo 
Congregational Church (as a significant heritage building surrounding by the Metro Quarter), include the 
following:  


• Ensure that interpretation is integrated into the detailed design of the Waterloo Metro Quarter – 
interpretation should be a collaborative exercise, involving project and landscape architects and heritage 
experts, other relevant technical advisers in developing detailed interpretation design briefs.  


• Ensure that interpretation is engaging to identified audiences.  


• Interpretation should be integrated into the overall site planning and management of the Metro Quarter, 
including planning for the continued maintenance and review of interpretive media.  


• Interpretation should be undertaken in accordance with the relevant heritage guidelines and best 
practice “ingredients” for interpretation and consent requirements.  


• Interpretation should not be visually or otherwise intrusive and should permit the audience to discover 
and interact or engage with the interpretation over time and on various levels.  


• Interpretation should be contemporary and allow for technological innovation, including social and 
multimedia where appropriate.  


• Interpretation should be considered as part of the public art strategy and suitable opportunities explored. 


The following sections of the report provide examples and detail on various types of heritage interpretation. It 
should be noted however, that the highest form of interpretation is the retention and conservation of 
significant fabric.  


  







 


14 PROPOSED HERITAGE INTERPRETATION  
 URBIS 


APPENDIX A - HERITAGE INTERPRETATION STRATEGY 


 


3.1.1. Built Form interpretation  


Interpretation in the built form refers to the treatment of the built form (being existing and adaptively reused 
buildings, new structures and streetscape elements) to interpret the site’s significant values. A built form 
interpretive strategy is generally a subtler response which emphasises and complements more overt 
interpretive media. Built form interpretation can be used to interpret specific events, uses, former structures 
and subdivision patterns as well as cultural uses and activities including Aboriginal narratives.  


Opportunities for integrated interpretation should be a key consideration in the detailed design of 
interpretation briefs and in the detailed design of the ground plane and public areas for a broader 
development. Interpretation should be informed by the identified significant values of the site. Built form 
interpretation takes a wide variety of forms and may include any or all of the following:  


• Text and graphic representations of significant site aspects and narratives in surfaces and finishes, e.g. 
ground inlays, wall surfaces, street furniture, façade treatments etc. 


• Landscape design that references the sites natural and indigenous values. 


• Interpretation of previous structures. 


• Associated signage and historic markers. 


Figure 1 – Sample built form interpretation  


 


 


 
Picture 1 – The layout of the gardens interprets the 


former tanks on the Ballast point park site 


Source: Urbis  


 Picture 2 – Circular Quay footpath markers indicating the 
position of the Sydney harbour shoreline in 
1788. Source: Urbis  


 


 


 
Picture 3 – Carpet graphics in the Locomotive 


workshops at Everleigh interpret former rail 
lines and bay numbers 


Source:3d projects via everlightstories.com.au 


 Picture 4 – Tank stream interpretation in paving at Martin 
Place Sydney CBD 


Source: whats on Sydney 
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3.1.2. Signage and Historic Markers  


Interpretive signage can take a variety of different forms and may feature text, images, drawings or digitally 
rendered images and may also incorporate object display and/ or interactive media. Signage is particularly 
useful to interpret specific significant sites and values but should form part of the overall integrated response. 
Materials for signage can vary extensively and may be specific to a place evoking the significant values 
being interpreted. Signage may be permanent/ fixed or temporary, with temporary signage being particularly 
appropriate for hoardings during building works or during temporary programs.  


Figure 2 – Samples of signage  


 


 


 
Picture 5 – Interpretation signage at 200 George Street  


Source: Urbis 


 Picture 6 – sample of signage at Ballast Point Park  


Source: Urbis  


 


 


 


 
Picture 7 – Interpretation signage on temporary hoarding 


at Wynyard Place 


Source: Ambush gallery 


 Picture 8 – Historic photos on temporary hoarding in the 
Sydney CBD  


Source: City of Sydney 


 
Signage must be designed with regard to durability, installation and maintenance while location of signage 
should consider pedestrian traffic, accessibility, presentation, historical accuracy/ relevance and compatibility 
with the proposed development. Signage should not be visually or otherwise intrusive.  
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3.1.3. Public Art  


Public art is a rich and evocative interpretive tool which also adds to the aesthetic and cultural character of a 
place, and there is an opportunity to incorporate public art that responds to, engages with and challenges the 
identified natural, indigenous and cultural values of a place in the detailed development of the site. Public art 
should consider and draw on the site’s significant values (whether in an abstract or more tangible way) and 
form part of an integrated response to the place. In developing briefs for public art, nominated interpretation 
themes herein should be considered. 


Samples of artworks are provided at Figure 3 below.  


Figure 3 – Samples of Public Art and interpretation  


 


 


 
Picture 9 – The Edge of the Trees sculpture, at the 


Museum of Sydney incorporates 
soundscapes (Aboriginal voices call out 
their clan and place names). 


Source: Urbis 2015 


 Picture 10 – Halo (2012) by Jennifer Turpin and 
Michaelie Crawford  


Caroline Rothwell’s inflatable tree is also shown in the 
background, fixed to the brewery building and was 
commissioned as part of a temporary art program. 


Source: Central Park  


 


 


 


 
Picture 11 – Forgotten Songs (2009) by Michael Thomas 


Hill commemorates bird species present in 
Central Sydney now lost with development  


Source: Urbis 2016 


 Picture 12 – Aerial view of Jonathan Jones Barrangal 
Dyara (Skin and Bones) which 
commemorates the lost Garden Palace and 
the countless Aboriginal artefacts lost with 
it, in the fire of 1882.  


Source: Art Guide Australia 2016 
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3.1.4. Published Materials and Multimedia 


Interpretation of the site should also consider opportunities for published materials and multimedia. This may 
involve a variety of media including print and electronic publications, video, soundscape or film productions 
and internet or digital media (e.g. phone applications), with the intent of making the information more readily 
accessible to a broader public audience through a broader variety of channels.  


Interactive guide maps may also be considered allowing the end user to download an app or QR code on 
their smart device to navigate around the site. The app/ code would allow the end user to scan specific 
trigger points and listen to information about the designated points on the map. The benefit of this media is 
that it is widely accessible but allows the user to determine their level of interaction.   


Figure 4 – Samples of digital Interpretation media  


 
Picture 13 – Sample data point for smart phones and 
electronic devices used variously around the rocks (1 of 
37 locations) 


 


 
  Picture 14 – Screen shot of one of the audio tour options 


in the Jenolan Caves app  
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3.2. OPPORTUNITIES FOR INTERPRETATION 
The following opportunities for interpretation have been provided as draft options, and are subject to detailed 
design development in conjunction with key stakeholders including Sydney Metro, UrbanGrowth NSW and 
Waterloo Congregational Church. The options have had regard to the proposal outlined in the Heritage 
Impact Statement prepared by Urbis.  


Opportunities for interpretation include the following:  


• Incorporate interpretation in the ground plan public open space areas, pedestrian footpaths or public 
forecourt to the Metro Station. These areas allow access to the widest possible audience. Interpretation 
may also be incorporated within lobby and publicly accessible foyer areas.  


• Respect for the heritage significance of the Waterloo Congregational Church through;  


 Provision of a setting for the Church, including provision of appropriate setbacks;  


 Provision of publicly accessible pathways and sightlines which celebrate the Church building and 
provide integration and connection with surrounding development; and  


 Where relevant and with the Church owner’s consent, provision of informative signage or built form 
interpretation about Waterloo Congregational Church building.  


• Provision of signage, built form, public art and multimedia interpretation in public areas interpreting the 
identified themes above and summarised below; 


 The former residential uses in the mid-Victorian period prior to conversion of the Metro Quarter site 
into industrial and commercial uses and the subsequent industrial uses in association with the wider 
Waterloo local area 


 The pre-settlement natural landscape and its transformation 


 Indigenous interpretation as per the outcomes of the consultation process and previous studies, 
where relevant.  
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4. CONCLUSION AND RECOMMENDATIONS  
This Interpretation Strategy forms part of staged delivery and implementation of interpretation at the Metro 
Quarter, and is provided for the purpose of conceptualising the vision for ‘interpretation’, and to inform 
detailed interpretation development pending archaeological investigation.  


A variety of interpretive devices are identified herein, including provision of;  


• Built form interpretation;  


• Signage and historic markers;  


• Interpretation of the Archaeological resource;  


• Public art; and  


• Published materials and multimedia.  


It is noted that not all of the devices may be required to be implemented or would be appropriate. The 
recommended interpretation options respond to the site’s development proposal and anticipated audiences. 
Whilst specific locations for interpretation are to be determined (subject to detailed interpretation design), this 
report recommends that interpretation should focus on; 


• Potential future ground plane pedestrian links and public area, and interpretation should relate to the 
Waterloo Congregational Church or the development of the broader Metro Quarter (site history); and  


• Provision of signage, built form, public art and multimedia interpretation in public areas interpreting the 
identified themes above and summarised below; 


 The former residential uses in the mid-Victorian period prior to conversion of the Metro Quarter site 
into industrial and commercial uses and the subsequent industrial uses in association with the wider 
Waterloo local area 


 The pre-settlement natural landscape and its transformation 


 Indigenous interpretation as per the outcomes of the consultation process and previous studies, 
where relevant.  
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DISCLAIMER 
This report is dated 12 November 2018 and incorporates information and events up to that date only and 
excludes any information arising, or event occurring, after that date which may affect the validity of Urbis Pty 
Ltd’s (Urbis) opinion in this report.  Urbis prepared this report on the instructions, and for the benefit only, of 
UrbanGrowth NSW (Instructing Party) for the purpose of to address the SEARs (Purpose) and not for any 
other purpose or use. To the extent permitted by applicable law, Urbis expressly disclaims all liability, whether 
direct or indirect, to the Instructing Party which relies or purports to rely on this report for any purpose other 
than the Purpose, and to any other person which relies or purports to rely on this report for any purpose 
whatsoever (including the Purpose). 


In preparing this report, Urbis was required to make judgements which may be affected by unforeseen future 
events, the likelihood and effects of which are not capable of precise assessment. 


All surveys, forecasts, projections and recommendations contained in or associated with this report are made 
in good faith and on the basis of information supplied to Urbis at the date of this report, and upon which Urbis 
relied. Achievement of the projections and budgets set out in this report will depend, among other things, on 
the actions of others over which Urbis has no control. 


In preparing this report, Urbis may rely on or refer to documents in a language other than English, which Urbis 
may arrange to be translated. Urbis is not responsible for the accuracy or completeness of such translations 
and disclaims any liability for any statement or opinion made in this report being inaccurate or incomplete 
arising from such translations. 


Whilst Urbis has made all reasonable inquiries it believes necessary in preparing this report, it is not 
responsible for determining the completeness or accuracy of information provided to it. Urbis (including its 
officers and personnel) is not liable for any errors or omissions, including in information provided by the 
Instructing Party or another person or upon which Urbis relies, provided that such errors or omissions are not 
made by Urbis recklessly or in bad faith. 


This report has been prepared with due care and diligence by Urbis and the statements and opinions given by 
Urbis in this report are given in good faith and in the reasonable belief that they are correct and not misleading, 
subject to the limitations above. 
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NSW 
GOVERNMENT 


Fil Cerone 


Planning & 
Environment 


Director, Sustainability Environment and Planning 
Sydney Metro City and Southwest 
Transport for NSW 
PO Box K659 
HAYMARKET NSW 1240 


Dear Fil Cerone 


SSD 9393: Waterloo Metro Quarter Over Station Development. Land bound by Raglan 
Street, Cope Street, Wellington Street and Botany Road, Waterloo (SSD 9393) -
Request to waive the requirement for a Biodiversity Development Assessment 
Report 


I refer to your request dated 19 September 2018 to waive the requirement for a Biodiversity 
Development Assessment Report (BOAR) for the State Significant Development (SSD) 
application for the Waterloo Metro Quarter Over State Development on land bound by 
Raglan Street, Cope Street, Wellington Street and Botany Road, Waterloo (SSD 9393). 


Under section 7.9(2) of the Biodiversity Conservation Act 2016 (BC Act): 


"Any such application is to be accompanied by a biodiversity development 
assessment report unless the Planning Agency Head and the Environment Agency 
Head determine that the proposed development is not likely to have any significant 
impact on biodiversity values." 


The power to determine whether a SSD proposal is "not likely to have any significant impact 
on biodiversity values" ( on behalf of the Planning Agency Head) has been delegated to 
Director level within the Planning Services Division of the Department of Planning and 
Environment (the Department). 


I have reviewed your request having regard to sections 1.5 and 7.3 of the BC Act and 
clauses 1.4 and 6.1 of the Biodiversity Conservation Regulation 2017. I consider that the 
proposed development is not likely to have any significant impact on biodiversity values and 
therefore it is not necessary to submit a BOAR as part of the SSD application. 


The delegated Environment Agency Head in the Office of Environment and Heritage has 
been consulted and on 2 November 2018 confirmed that the proposed development is not 
likely to have any significant impact on biodiversity values. A copy of this letter is attached 
for your reference. 


Therefore, under section 7.9(2) of the BC Act, the requirement to submit a BOAR has been 
waived for the proposed SSD 9393. 


Department of Planning & Environment 


320 Pitt Street Sydney NSW 2000 I GPO Box 39 Sydney NSW 2001 IT 1300 305 695 I www.planning.nsw.gov.au 











 


 


 


 
 


PO Box 644  Parramatta  NSW  2124 
Level 6, 10 Valentine Ave  Parramatta  NSW  2150 


Tel: (02) 9995 5000     Fax: (02) 9995 6900 
ABN 30 841 387 271 


www.environment.nsw.gov.au 
 
 
 
 


DOC18/788209 
SSD 18_9393 


Mr Cameron Sargent 
Acting Director Key Sites Assessment 
Department of Planning and Environment 
GPO Box 39 
SYDNEY  NSW  2001 


 
Attention: Ms Annie Leung 
 
Dear Mr Sargent 


Biodiversity Development Assessment Report Waiver Request Waterloo Metro Quarter Over Station 
Development (SSD 18_9393) – request for determination under Section 7.9(2) of the Biodiversity 
Conservation Act 2016  


The Office of Environment and Heritage (OEH) has reviewed the request from Transport NSW to waive the need for 
a Biodiversity Development Assessment Report (BDAR) to be submitted with the State Significant Development 
(SSD 18_9393) application. 
 
Under the section 7.9(2) of the Biodiversity Conservation (BC) Act 2016: 


“Any such application [SSD] is to be accompanied by a biodiversity development assessment report unless 
the Planning Agency Head and the Environment Agency Head determine that the proposed development is 
not likely to have any significant impact on biodiversity values.” 


 
The power to determine whether an SSD is “not likely to have any significant impact on biodiversity values”, has been 
delegated to the OEH Senior Executive on 4 December 2017. 
 
I have reviewed the application of the test of significance under section 7.3 of the BC Act, that was prepared by 
Transport NSW dated May 2018, and agree that there is no need for the SSD application to submit a BDAR as part 
of the application. Therefore, a waiver under s7.9 is granted for the Waterloo Metro Quarter Over Station 
Development SSD 18_9393 project. 
 
Should you have any queries in relation to this matter, please contact Bronwyn Smith, Senior Project Officer Planning 
on 9873 8604 or by email at Bronwyn.smith@environment.nsw.gov.au. 


Yours sincerely 


   02/11/2018 
ALEX GRAHAM 
Director – Greater Sydney 
Communities and Greater Sydney Division 
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (the Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station including a podium and three taller buildings which 


include commercial, residential, and community land uses. The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 4 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix S – ESD assessment report 


 


 


This report has been prepared to outline the ESD requirements and specifically respond to 


the Secretary’s Environmental Assessment Requirements (SEARs) issued for the concept 


SSD Application on 29th June 2018 which states that the Environmental Impact Statement 


(EIS) is to address the following requirements:  


 


Reference SEARs Requirement Where Addressed 


in Report 


1 Environmental Planning Instruments, Policies and 


Guidelines 


Address the relevant statutory provisions applying to 


the site contained in the relevant EPIs, including: 


 State Environmental Planning Policy (BASIX) 2004 


Section 4.3 


13 Ecologically Sustainable Development (ESD)  


Detail how ESD principles (as defined in clause 7(4) 


Schedule 2 of the EP&A Regulation 2000) will be 


incorporated in the design, construction and ongoing 


operation of the development. 


Section 4.1 


Include a framework for how the proposed 


development will reflect best practice sustainable 


building principles to improve environmental 


performance, including energy and water efficient 


design and technology and use of renewable energy. 


This shall include commitments to relevant ESD 


benchmarks. 


Section 4.1 and 


4.2 


 


1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 


Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 


so it can grow with the city’s population and meet the future needs of customers. In early 


2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 


Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 


identified as a committed initiative in the Future Transport Strategy 2056.  
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Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts.  


This once-in-a-century infrastructure investment will double the rail capacity of the 


Parramatta to Sydney CBD corridor and will establish future capacity for Sydney’s fast 


growing west. Sydney Metro West will serve five key precincts at Westmead, Parramatta, 


Sydney Olympic Park, The Bays and the Sydney CBD. The project will also provide an 


interchange with the T1 Northern Line to allow faster connections for customers from the 


Central Coast and Sydney’s north to Parramatta and the Sydney CBD.  


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 


 


Figure 1: Sydney Metro alignment map 
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Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures. 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 
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ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 
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1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the EIS for the SSD Application 


will be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  


 retail spaces within the station building 


 public domain improvements associated with the station 
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 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


 


Figure 2: Delineation between the Metro station and OSD  


It is noted that the structural and service requirements and space provisioning to support 


OSD vary from station to station.  For example, based on the current level of design, 


Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 


rooms.   However, the detailed design may be amended to incorporate these elements as 


part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 


Station including access strategies for commuters, pedestrians and workers. In this regard, 


the main pedestrian access to the station would be via an entry located at the corner of 


Raglan and Cope Streets. The station design has continued to be developed having regard 


to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
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station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 


(approved under the CSSI Approval) would be located on the ground floor of the station 


development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval. The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 
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1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). The Metro 


Quarter comprises land to the west of Cope Street, east of Botany Road, south of Raglan 


Street and north of Wellington Street. The heritage listed Waterloo Congregational Church 


located at 103–105 Botany Road is within this block but is not part of the site. The site has 


an approximate area of 1.287 hectares (refer to Figure 3).  


 


 Figure 3: Waterloo Station location plan  
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1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


The Metro Quarter is less than 1km south-east of the Australian Technology Park (ATP), a 


technology micro-cluster that currently contains around 3,000 – 3,500 workers with a range 


of businesses in technology and creative industries; and a start-up/business incubator hub. It 


is set to grow into a business park that will soon accommodate new premises currently 


under construction (i.e. Commonwealth Bank Australia (CBA) has committed to two major 


office towers).  


 


Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5 Nominate State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 


 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 
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 approximately 56,200 square metres GFA of residential accommodation, with 
potential to deliver approximately 700 dwellings, comprising a mix of housing 
including 5 to 10 percent affordable housing and 70 social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Relative Level (RL) 96.9, 104.2 and 116.9 metres 
Australian Height Datum (AHD) respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, through-site links, footpaths, provision for cycle facilities and 
enhanced pedestrian crossings and roads 


 car parking for up to 427 vehicles  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 Provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,145 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 5 and Figure 6. 
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Figure 6 Proposed massing, viewed from the west 


 


Figure 7 Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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2.0 Scope of assessment 


This ESD report responds to the relevant SEARs as stated in Section 1.1. 


The Metro Quarter site is part of the broader Waterloo SSP study area which includes the 


adjacent Waterloo Estate. Waterloo Station on the Sydney Metro City & Southwest line will 


be constructed within the Metro Quarter. This scope of assessment is specific only to the 


Metro Quarter development outside of the Waterloo Station box.  


Section 0 provides the contextual background for consideration of ESD and sustainability in 


the Metro Quarter. The policy context highlights some of the relevant regulatory and 


compliance requirements at the national and international, state, regional, and local levels of 


policy and planning. This context is further supported by a trend analysis based on a 


literature review providing some contextual considerations for energy, water and waste that 


may affect design and development of the Metro Quarter. The context review has informed 


the integration of sustainability into the design and planning of the Metro Quarter. 


In framing sustainable design integration, the GBCA’s Green Star Communities (GSC) 


National Framework was identified as the most appropriate framework for considering 


sustainability in urban developments. The guiding principles behind the framework are 


considered by the Australian industry as representative of market best practice. The GSC 


Framework was compared against several key frameworks, objectives and requirements 


including the EP&A ESD principles as defined in the EP&A Regulation 2000, the relevant 


SSD Application SEARs, and a number of policies covered in section 3.1. As such, 


sustainability initiatives have been developed and framed against the Green Star 


Communities National Framework. 


The Green Star Communities rating tool; based on the Green Star Communities Framework, 


creates a means to set suitable sustainability performance benchmarks to achieve best 


practice sustainability outcomes. As such, the Metro Quarter is committed to Green Star as 


the ESD benchmarks, targeting a 6-star Green Star Communities rating for the precinct and 


5-star Green Star Design & As-Built rating for buildings. It is also committed to delivering 


Building Sustainability Index (BASIX) requirements. 
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3.0 Sustainability Context 


The following provides an overview of the key sustainability considerations within this study. 


They reference the SEARs requirements outlined in Section 1.1 as well as the wider policy 


and guidance relevant to this stage of the project as well as some of the future drivers 


influencing consideration of a more sustainable design response. 


3.1 ESD Policy Context 


To ensure alignment with government and community objectives and expectations, the 


following section provides a review of international, national, state and local policy drivers 


and context that inform or influence the sustainable development outcomes for Waterloo. 


 


3.1.1 National and International Context 


3.1.1.1 United Nations Sustainable Development Goals (SDG) 


In 2015 the United Nations General Assembly passed a resolution on the global agreement 


of 17  Sustainable Development Goals (SDGs) to form a roadmap for global development 


efforts to 2030 and beyond (Figure 8). While non-binding, for Australia, the 2030 Agenda will 


be highly influential, shaping commitments, development cooperation and finance flows as 


well as global government and private sector reporting. Australia is to deliver its first 


Voluntary National Review on the SDG’s at the High Level Political Forum in New York in 


2018. Each SDG has been assigned to a particular federal agency for action and reporting.  


 


Figure 8: Sustainable Development Goals 


Some of the SDG’s have a particular relevance to Waterloo. As an overarching theme, 


Australia’s commitment includes an engagement on SDG 11 (Sustainable Cities and 


Communities) which is being driven by the Department of Infrastructure, Regional 


Development and Cities is leading the development of a chapter for Australia’s Voluntary 


National Review on progress towards Sustainable Development Goal 11 (Sustainable Cities 


and Communities). Goal 11: Make cities inclusive, safe, resilient and sustainable. SDG 11 



https://en.wikipedia.org/wiki/United_Nations

https://en.wikipedia.org/wiki/UNGA

https://sustainabledevelopment.un.org/sdgs

https://dfat.gov.au/aid/topics/development-issues/2030-agenda/Pages/sustainable-development-goals.aspx

https://cities.infrastructure.gov.au/sustainable-development-goal-11

https://cities.infrastructure.gov.au/sustainable-development-goal-11
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particular refers to “by 2020, substantially increase the number of cities and human 


settlements adopting and implementing integrated policies and plans towards inclusion, 


resource efficiency, mitigation and adaptation to climate change, resilience...”(SDG 11).  


 


Other relevant SDG’s include: 


SDG 12 - Responsible consumption and production 


 12.1 Implement the 10-year framework of programmes on sustainable consumption and 
production, all countries taking action, with developed countries taking the lead, taking into 
account the development and capabilities of developing countries 


 12.2 By 2030, achieve the sustainable management and efficient use of natural resources 


 12.5 By 2030, substantially reduce waste generation through prevention, reduction, 
recycling and reuse 


 
SDG 7 - Affordable and clean energy 


 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services 


 7.2 By 2030, increase substantially the share of renewable energy in the global energy mix 


 7.3 By 2030, double the global rate of improvement in energy efficiency 
 
SDG 6 - Clean water and sanitation 


 6.4 By 2030, substantially increase water-use efficiency across all sectors and ensure 
sustainable withdrawals and supply of freshwater to address water scarcity and 
substantially reduce the number of people suffering from water scarcity 


 6.5 By 2030, implement integrated water resources management at all levels, including 
through transboundary cooperation as appropriate 


 6.6 By 2020, protect and restore water-related ecosystems, including mountains, forests, 
wetlands, rivers, aquifers and lakes 


3.1.1.2 Paris Agreement – Framework Convention on Climate Change 
The Paris Agreement formed by United Nations Framework Convention on Climate Change 


members, sets out a global action plan to reduce the impacts of climate change by limiting 


global warming to below 2°C and pursue efforts to keep warming below 1.5°C above pre-


industrial levels. To limit global average temperature increase to 1.5 degrees Celsius means 


that all sectors of the economy need to achieve net zero emissions by 2050. Australia has 


set a target to reduce emissions by 26-28 percent below 2005 levels by 2030 which builds 


upon the current 2020 target of reducing emissions by 5 percent below 2000 levels under 


the Kyoto Protocol.  


The planning and development of the Metro Quarter will occur under the carbon emissions 


trajectory set by Australia’s involvement in the Paris Agreement. The planning and 


development of the Metro Quarter will occur under the carbon emissions trajectory set by 


Australia’s involvement in the Paris Agreement. Flow-on carbon policies and regulation is 


expected to trickle through to the national, state and local levels of planning and 


government. 



https://sustainabledevelopment.un.org/sdg11
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3.1.1.3 Renewable Energy Target (RET) 
The Renewable Energy Target is a legislated target designed to ensure the increased 


uptake of renewable energy in Australia, and in the process, reduce overall GHG emissions. 


The current target is for 23.5 percent of Australia’s energy, the equivalent of 33,000 GWh of 


electricity, to come from renewable sources such as wind, solar, and hydroelectric by 2020. 


The RET allows both large-scale power stations and small-scale systems to create 


certificates for every megawatt-hour of energy they generate. Certificates are purchased by 


electricity retailers and surrendered to the Clean Energy Regulator to meet the retailers’ 


legal obligations under the RET. This creates a market that provides financial incentives to 


both large-scale renewable energy power stations and the owners of small-scale renewable 


energy systems. 


The RET, though not directly relevant to the Metro Quarter sets out the overall trajectory on 


renewable energy uptake from a policy perspective. The RET also enables any on-site 


renewable generators to claim certificates to improve its overall business case. 


3.1.1.4 National Energy Productivity Plan (NEPP) 
The National Energy Productivity Plan aims to improve Australia’s energy productivity1 by 


40percent by 2030. The energy market is undergoing rapid disruptive changes with new 


technologies, new customer expectations, rising prices, falling demand and pressure from 


climate change impacts.  Energy supply has moved away from predictable patterns and 


energy markets have struggled to forecast and plan for this change. The inability to plan 


effectively has resulted in inefficient investment which has led to higher costs for customers. 


Over recent years, Australia’s energy productivity has improved, growing at around 1.8 


percent per annum over the last decade. However, Australia is still lagging behind other 


countries such as Japan, Germany and the UK. To meet the 40 percent target, a doubling of 


the rate of energy productivity improvement compared to business-as-usual is required. 


The NEPP itself does not mandate any particular development to achieve certain energy 


productivity targets. However, it acts as general guidance for energy efficiency and energy 


productivity measures that could be considered for the precinct. 


3.1.1.5 National Carbon Offset Standards (NCOS) for Buildings and Precincts 
The Department of Environment and Energy released the final version of the National 


Carbon Offset Standards for Buildings and Precincts in October 2017. The Department 


collaborated with the National Australian Built Environment Rating System (NABERS), the 


Green Building Council of Australia (GBCA), carbon accounting experts and property sector 


businesses to develop the Standards. These voluntary standards set rules for measuring, 


reducing, offsetting and reporting emissions required to make carbon neutral claims for 


building and precinct operations. Within precinct operations this includes energy, water, 


waste and transport emissions. These standards will frame the due diligence process and 


future carbon measurement and reporting efforts for the Metro Quarter and its buildings. 


                                                
1 Energy productivity is increasing the output using the same amount, or less, energy  
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3.1.1.6 Sustainability Rating Tools 
There are a number of rating tools available to assess the sustainability performance of 


buildings and precincts that are relevant to the Metro Quarter. NABERS and NatHERS are 


government initiatives while Green Star is an industry developed rating tool. 


 


National Australian Built Environment Rating Systems (NABERS) 


NABERS is a national rating system that measures the 


environmental performance and impacts of Australian 


buildings, tenancies and homes in terms of energy 


efficiency, water usage, waste management and indoor 


environment quality of a building or tenancy. NABERS 


is mandated for the commercial floor space within the 


development at Waterloo where the office space is 


greater than 1000m2 of space though the commercial 


developments through the Commercial Building 


Disclosure (CDB) program which requires all buildings 


on sale or leasing to have a NABERSs rating for their 


energy consumption. There may be opportunity to 


consider other NABERS benchmarking and monitoring for water, waste and indoor 


environment to enable effective benchmarking and reporting if considered appropriate.  


Nationwide House Energy Rating Scheme (NatHERS) 


The Nationwide House Energy Rating Scheme (NatHERS) rates the energy efficiency of a 


home on a 10-star rating system. NatHERS primarily focuses on the potential heating and 


cooling energy use, centred on thermal comfort of the building’s inhabitants. NatHERS is 


built into the BCA and for multi-residential units must: 


 Collectively achieve an average energy rating of not less than 6 stars; and 


 Individually achieve an energy rating of not less than 5 stars 


NatHERS will provide greater opportunity for the reduction of energy used in buildings for 


thermal comfort as well as provide means for better future-proofing from climate change and 


related temperature increases. 


Green Building Council of Australia (Green Star) 


Green Star is an internationally recognised rating system that delivers independent 


verification of sustainable outcomes throughout the life cycle of the built environment. It is 


designed to be a voluntary rating tool to incentivise better practice within the property 


development industry.  
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The Green Star Communities rating tool was released in 2012 and evaluates the 


sustainability attributes of the planning, design and construction of large scale development 


projects at a precinct, neighbourhood and/or community scale. It provides a rigorous and 


holistic rating across five impact categories; Governance, Liveability, Economic Prosperity, 


Environment, and Innovation and strives to incentivise more sustainable outcomes from 


master plans. Green Star Communities also rewards credit points for non-residential 


buildings on the precinct that are certified under building-scale rating tools.  


Green Star Design & As Built assesses the sustainability outcomes from the design and 


construction of new buildings or major refurbishments, across nine holistic impact 


categories. Green Star – Design & As-Built can drive better sustainable outcomes for 


buildings and by extension the precinct by providing a framework for sustainable building 


design. This was released on 03/07/17. Green Star aimed to promote sustainability in design 


and construction. The Credits covered by this tool are: 


 Management 


 Indoor Environmental Quality 


 Energy 


 Transport 


 Water 


 Materials 


 Land use and Ecology 


 Emissions and 


 Innovation. 


Green Star Design & As Built can be applied to the retail, commercial and residential building 
elements within the development. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 24 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix S – ESD assessment report 


 


 


3.1.2 NSW State Controls and Guidelines 


3.1.2.1 Environmental Planning and Assessment Act and Regulation 2000 
The redevelopment of the Metro Quarter is subject to the requirements set under the EP&A 


Act 1979 and the regulations supporting the Act. The SEARs specifically call out the ESD 


principles set out in the EP&A Regulation and require a an Ecologically Sustainable 


Development Report which detail how ESD principles (as defined in clause 7(4) of Schedule 


2 of the Environmental Planning and Assessment Regulation 2000) will be incorporated in 


the design, construction and ongoing operation of the development. The principles in the 


regulation are repeated below: 


(4)  The principles of ecologically sustainable development are as follows: 


(a)  the precautionary principle, namely, that if there are threats of serious or irreversible environmental damage, 


lack of full scientific certainty should not be used as a reason for postponing measures to prevent environmental 


degradation. In the application of the precautionary principle, public and private decisions should be guided by: 


(i)  careful evaluation to avoid, wherever practicable, serious or irreversible damage to the environment, 


and 


(ii)  an assessment of the risk-weighted consequences of various options, 


(b)  inter-generational equity, namely, that the present generation should ensure that the health, diversity and 


productivity of the environment are maintained or enhanced for the benefit of future generations, 


(c)  conservation of biological diversity and ecological integrity, namely, that conservation of biological diversity 


and ecological integrity should be a fundamental consideration, 


(d)  improved valuation, pricing and incentive mechanisms, namely, that environmental factors should be 


included in the valuation of assets and services, such as: 


(i)  polluter pays, that is, those who generate pollution and waste should bear the cost of containment, 


avoidance or abatement, 


(ii)  the users of goods and services should pay prices based on the full life cycle of costs of providing 


goods and services, including the use of natural resources and assets and the ultimate disposal of any 


waste, 


(iii)  environmental goals, having been established, should be pursued in the most cost effective way, by 


establishing incentive structures, including market mechanisms, that enable those best placed to 


maximise benefits or minimise costs to develop their own solutions and responses to environmental 


problems. 


 


This report has been developed to demonstrate specifically where the development has 


considered the items above will be required to meet the SEARs and the compliance with the 


definitions specified within the Act. See Section 4.1 for details.  


3.1.2.2 Sydney Metro City & Southwest Sustainability Strategy 2017-24 
The Sydney Metro City & Southwest project is the second stage of the Sydney Metro 


program, extending from Chatswood, under Sydney Harbour, through the Sydney central 


business district and beyond to Bankstown. It includes six new metro stations including at 


Waterloo, and the upgrade of other stations. The Metro Quarter is an integrated station 


development (referred to as ‘Over Station Developments’ in the Strategy) above and 


adjacent to the new Waterloo Station.  
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The City and Southwest alignment has a Sustainability Strategy for 2017-24 which 


demonstrates the integration of sustainability to date on the project and sets strong 


commitments to sustainability as the project progresses through detailed design and 


delivery. 


The Sydney Metro project has also set out criteria to seek best-practice sustainable design 


sustainable design and governance outcomes for integrated station developments including: 


 Achieving high benchmarks using Green Star Design & As Built ratings and Green Star 
Communities ratings where appropriate. 


 Achieving high benchmarks using NABERS and BASIX ratings. 


 Site-specific responses to the project’s sustainability objectives. 


 Investigation and inclusion of affordable housing where appropriate. 


3.1.2.3 Building Sustainability Index (BASIX) 
The Requirements identify performance benchmarks to allow sustainability to be considered 


in site planning, building design and in the construction and operational phases of the 


development to achieve best practice sustainability outcomes. BASIX controls are 


prescribed under a State Environmental Planning Policy (SEPP), which in turn is 


implemented under the Environmental Planning and Assessment Act 1979. It is a statutory 


requirement for all residential developments including new constructions and renovations 


worth $50,000 or more in NSW.  


BASIX is one of the most stringent energy and water planning tools in Australia for 


residential development and sets energy and water design standards for all residential 


dwelling types through specific design strategies for lighting, heating, cooling and ventilation.  


BASIX mandates sustainability standards in residential developments by assessing the 


consumption of mains-supplied water, energy and thermal performance. BASIX Targets 


were revised in June 2017. The following tables provide the current minimum statutory 


requirements for residential developments in Sydney. 


 


Statutory BASIX Energy Targets  


 
Table 1:  Statutory BASIX Energy Targets 


Building Type BASIX Target 


Detached and semi-detached 50 


Low-rise (3-storey units) 45 


Mid-rise (4-5 storey units) 35 


High-rise (6-storey units and higher) 25 
 


Table 2:  Statutory BASIX Water Targets 
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Building Type BASIX Target 


Detached and semi-detached 40 


Low-rise (3-storey units) 40 


Mid-rise (4-5 storey units) 40 


High-rise (6-storey units and higher) 40 


 


BASIX Energy and Water targets will influence overall electrical demand in the Metro 


Quarter site, with an increase in BASIX targets implying decreased demand and more 


thermally efficient building envelopes and services required at later stages of development. 


This will ensure an extent of future-proofing from climate change and related temperature 


increases. 


3.1.2.4 SEPP 65 and the Apartment Design Guide 


The State Environmental Planning Policy No 65 – Design Quality of Residential Apartment 


Development (SEPP 65) and Apartment Design Guide (ADG) promote better apartment 


design across NSW through the establishment of a consistent approach to the design and 


assessment of apartments and the way they are assessed. The ADG provides guidance on 


features for apartment buildings through a number of key design criteria relating to the 


sustainability performance of the development including: 


 Bicycle and car parking 


 Solar and daylight access 


 Natural ventilation 


 Apartment size and layout 


 Universal design 


 Energy efficiency 


 Water management and conservation 


 Waste management 


 Building maintenance 


The ADG has been used to guide the overall design within the Metro Quarter to drive 


sustainable design for the benefit of the residents as well as reduce energy and water 


demand and waste generation. 


3.1.2.5 Future Transport Strategy 2056 


Future Transport Strategy 2056 is an overarching strategy, supported by a suite of plans to 


achieve a 40 year vision for NSW’s transport system. The Strategy and Plans focus on the 


role of transport in delivering movement and place outcomes that support the character of 


the places and communities we want for the future. The Strategy recognises that transport 


infrastructure impacts every person, business and visitor in the state, and supports 


economic, social and environmental outcomes. The vision for future transport in NSW is built 


on the following outcomes: 


 Customer focused 


 Successful Places 
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 A Strong Economy 


 Safety and Performance 


 Accessible Services 


 Sustainability 


The Future Transport Strategy is responding to the way technology will change the way we 


travel and how transport infrastructure will be delivered. Traditional modes of travel such as 


buses, trains, cars and trucks are increasingly automated, safer, and will gradually need 


connection to a smarter network. The increasing availability of open data sources give rise to 


improved customer choice and flexibility in transport services.  


The 2056 Strategy is highly relevant to the Metro Quarter as the design decisions being 


considered now will have implications on the precinct and its surrounds for decades to come. 


With the construction of the Waterloo Station, the Metro Quarter should consider how it can 


align with and assist in the achievement of the desired outcomes.  


3.1.2.6 NSW Energy Efficient Policy 


The Energy Efficiency Action Plan was developed with the goal of reducing the cost of living 


in NSW. It aims to put downward pressure on electricity bills by assisting households to 


reduce their energy use and improve energy productivity for business. The Action Plan aims 


to reach the following targets: 


 Achieve 16,000 GWh in energy savings per year by 2020 


 Support 220,000 low income households to reduce energy use by up to 20 percent by 2014 


 Assist 50 percent of NSW commercial floor space achieve 4-star NABERS and water rating 
by 2020 through the delivery of high-standard building retrofit programs 


The Energy Efficiency Action Plan sets out a number of actions ranging from educational 


programs, formation of partnerships with industry, and provides financial incentives for 


homes and businesses to participate in energy reduction schemes. 


3.1.2.7 Urban Green Cover in NSW Technical Guidelines 


The NSW Office of Environment and Heritage’s (OEH) Urban Green Cover in NSW 


Technical Guidelines (2015) are also part of the NSW Government intent to minimise and 


accommodate the impacts of climate change to communities, health services and local 


infrastructure. The Guidelines recognise the need for urban environments to withstand 


projected increase in extreme heatwaves, intense storms and localised flooding. OEH 


includes among urban green cover a range of strategies such as vegetated and reflective 


roofs, green walls, street plantings, permeable and reflective road surfaces, and cool open 


spaces and parks. These are mostly low-cost approaches to cooling urban environments 


while providing ecosystem services such as stormwater management, clean air and 


biodiversity habitat in addition to reduced energy costs for cooling. The guidelines are meant 


for integration in strategic plans, development control plans, public domain guidelines or 


urban design studies. 
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3.1.2.8 NSW Waste Avoidance and Resource Recovery Strategy 2014-21 


The NSW Waste Avoidance and Resource Recovery Strategy (WARR Strategy) provides a 


clear framework for waste management over the next few years and aligns with the NSW 


Government’s waste reforms set out in ‘NSW 2021: A Plan to make NSW number one’. 


The vision set by the WARR Strategy is to “enable all of the NSW community to improve 


environment and community well-being by reducing the environmental impact of waste and 


using resources more efficiently. Using resources more efficiently and keeping materials 


circulating in the productive economy can also help to create jobs and grow the NSW 


economy”. 


The WARR Strategy is financially supported by the ‘Waste Less, Recycle More’ initiative. It 


has supported significant new recycling and waste infrastructure, litter programs and illegal 


dumping reduction strategies across the state.  


The WARR Strategy’s key objectives and targets are to: increase recycling across municipal, 


commercial/industrial and construction & demolition waste streams; divert waste from 


landfill; better manage problem wastes2, reduce litter and illegal dumping.  


WARR Strategy 2014-21 Targets 


Avoidance and reduction of waste generation  


By 2021–22, reduce the rate of waste generation per capita  


Reduce household chemicals, e-waste, organics and support collection for safe disposal and 


recycling drop-off facilities 


Increase recycling Divert from landfill 


Municipal solid waste from 52 percent (in 2010–


11) to 70 percent  


By 2021–22, increase the waste diverted 


from landfill from 63 percent (in 2010–11) 


to 75 percent 


  
Commercial and industrial waste from 57 percent 


(in 2010–11) to 70 percent  


Construction and demolition waste from 75 


percent (in 2010–11) to 80 percent 


 


As part of WARR, a draft WARR Infrastructure Strategy (2017-2021) was developed to guide 


planning and decision making to ensure NSW gets the correct mix of infrastructure to meet 


future needs. . It is imperative to understand the gap in existing capacity and the need for 


resource recovery facilities. The projected population growth is assumed to be the major 


driver for an increase in waste generated across the state. Should the 2021 75 percent 


                                                
2 For example, by providing appropriate facilities for disposal of household problem waste such as paint, batteries, gas bottles and 
hazardous household products 
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target for resource recovery diversion not be met, the demand for landfill capacity could 


increase. This could put a strain on the existing waste treatment infrastructure; hence there 


is an apparent need to increase the number of waste processing facilities.  


3.1.2.9 Waste Less, Recycle More 


The Waste Less, Recycle More initiative provides funding for business recycling, organics 


collections, market development, managing problem wastes, new waste infrastructure, local 


councils and programs to tackle illegal dumping and litter. The program seeks to encourage 


local communities to think differently about waste avoidance, recycling, littering and illegal 


dumping, deliver conveniently located, value-for-money waste infrastructure to make it 


easier to ‘do the right thing’, and drive innovative regulatory approaches to protect the 


environment and support investment in new waste programs. 
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3.1.2.10 Better Practice Guide for Waste Management in Multi-Unit Dwellings 


The Guide has been developed with the intention of assisting council, architects, designers, 


developers and building management incorporate better practice in the design, 


establishment, operation and ongoing management of waste services in residential multi-unit 


developments. The guide applies specifically to multi-unit residential developments including 


residential blocks of 4-7 storeys, high-rise developments (>7 storeys) and mixed-use 


developments – all of which are appropriate to the 


Metro Quarter development. The outcome of the 


guide is to encourage appropriate resident 


behaviour regarding waste management and 


improves overall amenity, ease of use of waste 


services, environmental performance and the 


reputation of developments with well-managed 


waste facilities. 


The guide provides a list of essential issues that 


should be considered when designing waste 


management services to ensure that better waste 


practices can be achieved, such as access to bins 


and containers, waste storage alternatives, 


collection points, composting, noise, odour, 


hygiene, visual amenity, signs and education, and 


security. It is intended to serve as a starting point 


to prompt further discussion between council, 


designers, developers and building management. 


The following diagram is an example of a mixed use development with a chute system 


supported by recycling.  


 


3.1.3 Regional Controls and Guidelines 


3.1.3.1 Greater Sydney Commission (GSC) District Plan 


The GSC is an independent organisation formed to coordinate and align planning to shape 


Greater Sydney in a ‘one government’ approach. The aim is to give rise to a productive, 


liveable and sustainable Sydney.  The commission is underpinned by Environment, Social 


and Economic Commissioners with a focus on planning for improved futures across the triple 


bottom line. The Metro Quarter falls within the Eastern City District Plan which is 


characterised with high concentrations of jobs, with good road and public transport 


connectivity and high levels of interaction between business and people. The corridor 


contributed two-thirds of the State’s economic growth over the 2015-16 financial year. 


Urban renewal projects provide opportunity to improve the energy and water efficiency of 


new and existing buildings, incorporate building and precinct-scale renewables, and manage 


Figure 9: Example of a mixed use development 
with a chute system


1
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waste more efficient to reduce greenhouse gas emissions and costs, and appeal to building 


owners and tenants. Better and more integrated design of such systems can encourage a 


more circular economy that focuses on improve efficiency. 


The District Plan also identifies that people will want to live closer to jobs and services thus 


housing and jobs will need to be aligned with new or improved transport, education, health 


and other infrastructure. Better transport means people will be close to knowledge-intensive 


jobs, city-scale infrastructure and services, and lifestyle features. Walking and cycling will 


become an increasingly important part of daily travel, with well-designed paths in popular 


thoroughfares improving the sustainability of the region and the wellbeing of residents.  


The Eastern City District Plan also includes the following planning priorities which are 


relevant to this strategy for Waterloo: 


 Planning Priority E14 - Protecting and improving the health and enjoyment of Sydney 
Harbour and the District’s waterways 


 Planning Priority E19 - Reducing carbon emissions and managing energy, water and waste 
efficiently 


Under these planning priorities, there are a number of objectives and corresponding 


strategies. The relevant ones include: 


 Objective 33: A low-carbon city contributes to net-zero emissions by 2050 and mitigates 
climate change 


 Objective 34: Energy and water flows are captured, used and re-used 


 Objective 35: More waste is re-used and recycled to support the development of a circular 
economy 


Some of the relevant actions include: 


 Support initiatives that contribute to the aspirational objective of achieving net-zero 
emissions by 2050, especially through the establishment of low-carbon precincts in Planned 
Precincts, Collaboration Areas, State Significant Precincts and Urban Transformation 
projects. 


 Support precinct-based initiatives to increase renewable energy generation, and energy and 
water efficiency, especially in Planned Precincts, Collaboration Areas, State Significant 
Precincts and Urban Transformation Projects. 


 Encourage the preparation of low-carbon, high efficiency strategies to reduce emissions, 
optimise the use of water, reduce waste and optimise car parking provision where an 
increase in total floor area greater than 100,000 square metres is proposed in any 
contiguous area of 10 or more hectares. 


3.1.3.2 Utilities 


The project team engaged with the utilities providers through a number of workshops held by 


UrbanGrowth NSW to present and discuss some of the sustainability alternatives for utilities 


provision. This was part of the series of Technical Innovation Working Groups (TIWG’s) that 


were coordinated by UrbanGrowth NSW in the development of the plan for Waterloo. The 


section below outlines some of the context of the utility providers within the precinct.  
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Energy - Ausgrid 


Ausgrid is responsible for the energy networks for the Precinct connections. They will be 


involved with setting the requirements for the energy servicing for the Precinct. They will be 


key stakeholders for any significant energy efficiency, peak reduction and or onsite 


generation considerations. If any alternative network or internal distributed energy solutions 


are to be considered this would also need significant engagement with Ausgrid and the 


regulators. 


Ausgrid is a key stakeholder involved in the planning and development of the Metro Quarter 


which is within their distribution network jurisdiction. Ausgrid will need to understand the 


overall electricity demand profiles of the precinct in order to develop and maintain the 


appropriate electricity infrastructure to service the precinct. 


Energy - Jemena 


Jemena owns and operates a diverse portfolio of energy and water distribution assets. In 


NSW, Jemena’s gas network distributes natural gas to 1.3 million residential and industrial 


customers across Sydney, Newcastle, the Central Coast, Wollongong and several regional 


centres. 


Waterloo is currently serviced by Jemena’s gas network and is a key stakeholder involved in 


the planning and development of the Metro Quarter and energy servicing infrastructure. 


Jemena will need to understand the impact of connecting the Metro Quarter on their gas 


network servicing capacity. Consideration will need to be given to the carbon intensity of the 


fuel and the ability of Waterloo to progress toward a net-zero carbon emissions by 2050 


target. 


Water - Sydney Water 


Sydney Water is Australia’s largest water and wastewater service provider with an 


organisational commitment to enhancing Australian cities’ sustainability and lifestyle. With 


Sydney’s populations set to increase by 1.3 million residents in the next 20 years, Sydney 


Water recognises that population growth, increasing urban density, water security, and 


climate change will all affect the liveability and resilience of Sydney.  


Sydney Water is a key stakeholder involved in the planning and development of the Metro 


Quarter which is within their network jurisdiction. Sydney Water will need to understand the 


overall water, stormwater and wastewater needs in order to develop and maintain the 


appropriate infrastructure to service the precinct. 


Waste - City of Sydney  


The City of Sydney controls domestic and public recycling and waste management. The 


Environmental Action Plan 2016-2021 sets an objective for a Zero waste city. The strategy 


reflects the government targets of reduction which can be seen in Figure 10 below. 
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Figure 10: City of Sydney Waste Targets 


Source: City of Sydney Environmental Action Plan 2016-2021 


 


This is further supported by the Leave Nothing to Waste – Waste Strategy and Action Plan 


2017-2030 which sets targets and strategies for residents to divert 70 percent of waste (with 


a minimum of 35 percent as source-separated recycling) away from landfill. It also sets 


targets for businesses and to divert 70 percent of waste from operating businesses in the 


local government area away from landfill and 80 percent of waste from construction and 


demolition activities in the local government area away from landfill. 


The City of Sydney’s strategy for managing Sydney’s waste to 2030 is set out in the plan 


and outlines waste management actions to achieve a zero waste target by 2030. It will help 


to respond more effectively to the increasing demand for resources.  


The strategy sets clear targets and recommendations to maximise diversion from landfill, 


focusing on 6 priority areas: 


 promote innovation to avoid waste 


 improve recycling outcomes 


 sustainable design 


 clean and clear streets 


 better data management 


 future treatment solutions. 


 


3.1.4 Local Controls 


3.1.4.1 City of Sydney Sustainable Sydney 2030 


Sustainable Sydney 2030 is the overarching program for the development of the city to 2030 


and beyond. The overall themes within the strategy are ‘Green’, ‘Global’, and ‘Connected’. 


The strategy ties together a number of plans covering the economy, carbon neutrality, green 


infrastructure, renewable energy, decentralised water, sustainable transport, light rail and car 


sharing. Some of the key targets set out are: 



http://www.cityofsydney.nsw.gov.au/__data/assets/pdf_file/0007/284749/Environmental-Action-strategy-and-action-plan.pdf
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 Reduce carbon emissions within the Sydney LGA by 70 percent on 2006 levels by 2030, 
and by 2050 achieve carbon neutrality 


 50 percent of electricity demand met by renewable sources 


 Zero increase in potable water use from 2006 baseline 


 Total canopy cover increased by 50 percent from 2008 baseline 


3.1.4.2 City of Sydney’s Environmental Action Plan 2016-2021 


The Environmental Action Plan falls under the Sustainable Sydney 2030 strategy and sets 


out the short and medium term priorities and actions for the City. It focuses on defining 


actions to 2021 on the way to achieving 2030 environmental targets. By 2021, the City is 


committed to reducing emissions in its operations by 44 percent from 2006 levels and move 


to 50 percent renewable energy. And across the local government area, the City has set 


targets for 50 percent renewables by 2030, 70 percent reduction in 2006 greenhouse gas 


emissions levels by 2030 and net-zero emissions by 2050. The areas of impact of the Action 


Plan are: 


 Excellence in new building design – which sets guidance on voluntary standards for 
excellence in environmental performance in new buildings, detailed in Table 3 


 
Table 3: City of Sydney guidance on voluntary standards for excellence in environmental performance in 
new buildings (as at 2017) 


Energy and Emissions Water Efficiency 


Residential development 


 Single dwellings: BASIX 60+ 


 Apartments 2-3 storeys: BASIX 50+ 


 Apartments 4-5 storeys: BASIX 50+ 


 Apartments 6+ storeys: BASIX 40+ 


 Green Star Design & As-Built – 5 Stars+ 


Residential development 


 BASIX 50 


 BASIX 60 where recycled water is available 


 Green Star Design & As-Built – 5 Star+ 


Commercial Office 


 NABERS Energy Commitment: 6 Stars 


 Premium office – Green Star Design & As-Built 


– 5 Stars+ 


 Non-premium office – Green Star Design & 


As-Built – 5 Stars+ 


Commercial office 


 Designed to meet Sydney Water Good 


Practice standard (w/o cooling towers 


0.47kL/m
2
/yr, w/ cooling towers 0.84kL/m


2
/yr) 


 Green Star Design & As-Built – 5 Star+ 


Hotels and serviced apartments 


 Materially exceed BCA Section J 


 Green Star Design & As-Built – 5 Stars+ 


 Gold star LEED (build and construct) 


 Best Practice Earthcheck (planning and 


design) 


Hotels and serviced apartments 


 With cooling tower and laundry (0.43kL/m
2
/yr) 


 Without cooling tower and laundry 


(0.17kL/m
2
/yr) 


 Green Star Design & As-Built – 5 Star+ 


 Gold Star LEED (build and construct) 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 35 of 64 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix S – ESD assessment report 


 


 


 NABERS Energy Commitment (when 


available) 


 Best Practice Earthcheck (planning and 


design) 


 NABERS Energy Commitment (when 


available) 
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 Low-carbon city – sets a 2030 target to reduce emissions both across the city and in our 
operations by 70 percent below 2006. The identified reductions pathway: 


Figure 11: Local government area greenhouse gas emissions 


 
 Water sensitive city – an approach to drought-proof the city to ensure available water supply 


when it is hot and dry: 


Figure 12: Local government area potable water use 


 
 Green and cool city – aims to mitigate the urban heat island effect through increased 


urban canopy, raingardens, green roofs and walls.  The City has set the following 
targets that are relevant to the energy and water scopes: 


- Average total canopy cover is increased by 50 percent by 2030 and increased by 
75 percent by 2050 from a 2008 baseline. 


- Plant 700 street trees each year until 2021. 


- Tree species diversity will not consist of more than 40 percent of any particular plant 
family, 30 percent of any genus or 10 percent of any one species by 2021. 


- Plant 50,000 new trees and shrubs in City parks and street gardens each year until 
2021. 
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3.1.4.3 City of Sydney’s Urban Forestry Strategy 


In 2013, the City also adopted an Urban Forestry Strategy, which aims to provide healthy 


and diverse landscaping into our streets and parks, and to create beautiful streets and public 


spaces that contribute to the health and wellbeing of everyone in the community. Urban 


Forestry helps the adaptation to climate change by reducing the urban heat island effect, 


generating fresh air, absorbing stormwater, and providing cool spaces and respite during 


extreme heat. Accordingly, the City’s Greening Sydney Plan has overseen 10,250 new street 


trees planted since 2005 and 49,664 square meters of landscaping installed throughout the 


City of Sydney’s streets and parks since 2008. A strategy has been developed in the Urban 


Forestry report by Arterra for the separate Waterloo SSP Study which details how the Metro 


Quarter will align with the City’s Urban Forestry Strategy. 


3.1.4.4 City of Sydney’s Climate Change Adaptation Plan  


The City of Sydney developed a Climate Change Adaptation Plan to provide a pathway 


towards improved resiliency. The Metro Quarter development will result in an increased 


population and intensity of use. In the context of climate and community resilience, this 


means the impacts of existing risks for the precinct are likely to increase, and the 


interdependencies of the precinct with the surrounding urban and natural environment must 


be considered. It is recognised that the City’s Climate Change Adaptation Plan is likely to 


play into energy, water and waste thus should be considered.  


3.1.4.5 City of Sydney Policy for Waste Minimisation in New Developments 


The Policy for Waste Minimisation in New Developments seeks to encourage efficient waste 


minimisation and resource recovery for demolition, construction and ongoing facility 


management. In addition, it seeks to facilitate the efficient and safe waste and recycling 


collection from all premises in the City of Sydney LGA. 


The Policy has been developed to ensure that Council’s domestic waste and recycling 


collection services are available to all properties with a residential rating status. The policy is 


intended to assist all stakeholders (council staff, planners, architects, building management, 


etc) to design for sustainable, safe and healthy waste management systems. 


The Policy references the outdated NSW Waste Avoidance and Resource Recovery 


Strategy 2003 (as opposed to 2014-21) and its waste reduction targets. However, we 


acknowledge that the principles and practices presented in the Policy are still relevant for 


consideration in the design for waste management in a new building today. 


3.1.4.6 Development Control Plans (DCPs) 


The Sydney DCP 2012 is a consolidation of the previously separate DCPs and policies in 


force within the City of Sydney LGA. The Sydney DCP does not apply to the Waterloo SSP 


as it is overridden by the SRD SEPP. However, the Waterloo SSP is surrounded land that is 


bound by the Sydney DCP. To enable connection with the surrounding urban fabric, 
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considerations will be made to the general provisions as detailed in the Sydney DCP 2012 in 


recognition that the Waterloo SSP interfaces with the City of Sydney LGA. There are a 


number of general provisions that will have a measureable effect on the physical quality of 


the environment in the Metro Quarter. In the context of energy, water and waste, the 


following general provisions should be considered: 


 Streets, Lanes and Footpaths 


 Defining the Public Domain 


 Urban Ecology 


 Ecologically Sustainable Development 


 Water and Flood Management 


 Waste 
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3.2 Trends and Drivers for Change 


There are a number of market and industry drivers that will influence and act upon the 


overall outcome of the Metro Quarter from an Energy, Water and Waste perspective. These 


come from emerging market innovation, pricing trends, supply constraints, climate change or 


policy changes that present either potential opportunities or emerging risks for waterloo. If 


considered early these can be managed to improve the medium and long term future for 


Waterloo and the city from an environmental, social and economic sustainability perspective. 


These trends have been considered in setting the strategy and relevant initiatives for 


Waterloo. This section highlights some of those drivers. 


 


3.2.1 Retail Electricity Prices 


Retail electricity prices are projected to remain steady or grow very steadily at up to 2.6 


percent3 per annum under a neutral scenario. Between 2017 and 2020, retail electricity 


prices are expected to grow at a relatively fast rate due to the withdrawal of significant 


generators such as Hazelwood (brown coal-fired power plant in Victoria) from the National 


Electricity Market. The tightening supply is expected to drive prices up. From 2020 to 2030, 


falling demand due to the impact of energy efficiency schemes, increasing distributed 


generation and carbon price are expected cause price decline by up to 3 percent. 


Projections predict this trend to reverse from 2030 and beyond due to retightening of supply, 


stabilising retail electricity prices. 


 
Figure 13: Comparison of NSW retail electricity prices by scenario and market 


As retail electricity prices increase in the long run, price signals are created signalling the 


market to pursue other forms of energy generation such as on-site renewable generation 


and waste-to-energy initiatives.  


  


                                                
3 AEMO, Jacobs, ‘Retail electricity price history and projected trends. Retail price series development’, June 19 2017 
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3.2.2 Electric Vehicle Prices 


Electric vehicles (EVs) have rapidly gone from concept through to market emergence, with 


prices declining year on year. The primary driver behind the price reduction has been the 


mass production of lithium-ion batteries which EVs are dependent on. Forecasts in the U.S. 


expect electric vehicles to reach price parity with conventional internal combustion engine 


(ICE) vehicles by 2025. 


 
Figure 14: U.S. medium segment battery electric vehicle price estimates4 


While EVs made up only 0.2 percent of 2015 annual vehicle sales in Australia, this is 


anticipated to sharply increase in coming years as cost of production is expected to decline, 


availability and range capacity of electric vehicles improve, and public charging infrastructure 


is developed.  Under a neutral scenario, forecasted electric vehicle sales vary from 16 to 45 


percent5 of new light vehicle purchases, representing 9 to 33 percent of Australia’s vehicle 


fleet under varying economic scenarios.  


 
Figure 15: EV annual sales by sensitivity (NEM)  


                                                
4 BNEF, ‘When will electric vehicles be cheaper than conventional vehicles?’, April 12, 2017, 
https://data.bloomberglp.com/bnef/sites/14/2017/06/BNEF_2017_04_12_EV-Price-Parity-Report.pdf  
5 AEMO, Energeia, ‘AEMO Insights: Electric  Vehicles’, August 2016 



https://data.bloomberglp.com/bnef/sites/14/2017/06/BNEF_2017_04_12_EV-Price-Parity-Report.pdf
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If the Metro Quarter is to be proactive in the uptake of electric vehicles then consideration 


should be made for the provision of electric vehicle charging infrastructure.  However, this 


needs to be carefully managed with the impact of peak demand on electrical infrastructure. 


There is potential for EV charging behaviour to contribute to daily peak periods requiring 


costly augmentation of infrastructure. This can be managed through initiatives such as 


staggering of charging throughout the day or night to coincide with off-peak periods. 


 
Figure 16: EV uptake by sensitivity (NEM)


 
 


3.2.3 Renewable Generation 


Solar photovoltaic (PV) and wind generation have been in the market for some years. The 


price of solar PV panels has already reduced to a quarter of what it did in 2009, and is 


predicted to fall by another 66 percent by 2040. Similarly, the cost of onshore wind 


generation which has already declined by 30 percent over the past 8 years is anticipated to 


fall by a further 47 percent by 20406. At this point, wind and solar combined is anticipated to 


form 34 percent of the world’s total electricity generation, up from the current 5 percent, as 


older fossil-fuel generators are retired or withdrawn. The International Energy Agency has 


predicted that solar PV will be the world’s largest source of electricity7.  


3.2.4 Domestic Gas Supply 


Australia is a major exporter of liquefied natural gas (LNG), shipping approximately 1360PJ 


in 2014-15. The recent development of LNG infrastructure across all three major Australian 


gas markets, with new LNG capacity coming online gradually until 2020, is expected to 


reach a peak around 2019-208. At peak LNG export, domestic wholesale gas prices are 


predicted to reach $10 per gigajoule, which is a 100 percent increase on two years ago9. 


                                                
6 BNEF, ‘Solar Power will Kill Coal Faster Than You Think’, June 15 2017, https://about.bnef.com/blog/solar-power-will-kill-coal-sooner-than-you-
think/  
7 IEA, ‘How solar energy could be the largest source of electricity by mid-century’, September 2014, 
https://www.iea.org/newsroom/news/2014/september/how-solar-energy-could-be-the-largest-source-of-electricity-by-mid-century.html  
8 Oakley Greenwood, ‘Gas Price Trends Review’, February 2016, https://industry.gov.au/Energy/Energy-information/Documents/Gas-Price-
Trends-Report.pdf  
9 ABC News, ‘Gas prices: Deal done but the days of cheap gas are long gone’, 29 Sept 2017, http://www.abc.net.au/news/2017-09-28/gas-prices-
deal-done-but-the-days-of-cheap-gas-are-long-gone/8998570  



https://about.bnef.com/blog/solar-power-will-kill-coal-sooner-than-you-think/

https://about.bnef.com/blog/solar-power-will-kill-coal-sooner-than-you-think/

https://www.iea.org/newsroom/news/2014/september/how-solar-energy-could-be-the-largest-source-of-electricity-by-mid-century.html

https://industry.gov.au/Energy/Energy-information/Documents/Gas-Price-Trends-Report.pdf

https://industry.gov.au/Energy/Energy-information/Documents/Gas-Price-Trends-Report.pdf

http://www.abc.net.au/news/2017-09-28/gas-prices-deal-done-but-the-days-of-cheap-gas-are-long-gone/8998570

http://www.abc.net.au/news/2017-09-28/gas-prices-deal-done-but-the-days-of-cheap-gas-are-long-gone/8998570
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Similarly, tightening gas supply resulting in higher gas prices is likely to signal the market to 


explore other forms of energy. Waste-to-energy is likely an important factor as waste-


generated methane can be a direct substitute for gas. 


 
Figure 17: Domestic gas consumption and LNG exports 
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3.2.5 Grid Electricity Carbon Emissions 


Grid electricity carbon emissions peaked in 2009 and are expected to fall until 2020, driven 


by the Renewable Energy Target, and the closure of high emissions intensity power plants 


such as Hazelwood in Victoria. After 2020, absolute carbon emissions are projected to grow 


steadily, but more slowly than historical rates. The retirement of coal-fired generators is 


expected to be replaced with existing coal and gas fired generators. In combination with 


increasing demand due to electric vehicles, overall electricity sector emissions are 


anticipated to rise by a small amount.  


 
Figure 18: Electricity emissions from 1990 to 203010 


On a kgCO2-e per kWh generated basis, the grid to seen to be decarbonising. Under a low 


decarbonisation scenario, NSW grid electricity intensity is projected to be 0.74kgCO2-e/kWh 


and 0.55kgCO2-e per kWh under a high decarbonisation scenario by 2030. Under either 


scenario, the NSW grid is unlikely to be completely decarbonised unless there is a radical 


shift in energy policy between now and 2050 to create a step-change in the carbon 


trajectory. 


                                                
10 Department of the Environment and Energy, ‘Australia’s emissions projections 2016’ 
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Figure 19: NSW electricity grid emissions factor (kgCO2e/kWh) (Energetics, 2017) 


With the Paris Agreement setting Australia on a net zero carbon trajectory by 2050, 


continued reliance on grid electricity under the current projections will leave the wider 


Waterloo SSP exposed to carbon liability. However, there is the opportunity to set the Metro 


Quarter onto an appropriate trajectory to become carbon neutral by 2050 during the early 


planning stages. It is also worth noting that the current carbon intensity of the grid does not 


fully account for all of the current growth in renewable energy as the current carbon pricing 


and RET mechanism effectively hides this carbon from the grid intensity as the carbon is 


accounted for elsewhere. If the policies change on the RET or carbon pricing (which is likely) 


the relative intensity of the carbon on the grid would change.  


3.2.6 Building Codes and Standards 


Driven by the Government’s commitment to reduce its emissions by 26-28 percent on 2005 


levels by 2030 and the National Energy Productivity Plan, the National Construction Code is 


expected to increase design stringency under Section J of the Building Code of Australia. 


The proposed changes are projected to reduce energy consumption of new buildings in the 


order of 40 percent11 for commercial buildings initially. There are a number of changes 


including new constraints on the allowable window-to-wall ratios, glazing, thermal insulation 


and thermal bridging properties. Though currently these are focussed on commercial 


buildings, these standards are likely to be changed to include other building types and 


continue driving more stringent standards for buildings in the future.  


3.2.7 Water Consumption 


For Sydney Water, there are a number of potential future consumption scenarios being 


considered. The chart below presents some of the future water consumption scenarios 


forecast to 2022 based on existing consumption and projected future consumption. It is 


                                                
11 Australian Building Codes Board, NCC 2019 Review of Section J, https://www.abcb.gov.au/Resources/Videos/NCC-2019-
Review-of-Section-J  



https://www.abcb.gov.au/Resources/Videos/NCC-2019-Review-of-Section-J

https://www.abcb.gov.au/Resources/Videos/NCC-2019-Review-of-Section-J
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important to note that average weather has a significant impact on potable water 


consumption with dryer weather leading to increased reliance on potable supply as water 


tanks run out and irrigation increases. Hot weather also has an impact on water 


consumption. As we move into warmer and more intermittent wet/dry periods this is likely to 


impact water consumption.  


 


Figure 20: Water Consumption Future Scenarios 12 


3.2.8 Waste Generation  


In 2014-15 Australia produced the equivalent of 565 kilograms per capita of municipal waste, 


831 kilograms of construction and demolition waste, 459 kilograms of fly ash and 849 


kilograms of other commercial and industrial waste. Masonry material, organic wastes and 


fly ash are the largest waste streams, representing nearly two-thirds of waste generated in 


2014- 15. The historic trends across Australia for waste in terms of kilograms per capita are 


provided in the diagram below.  


                                                
12  Sydney Water Water Conservation Report 2016-2017 


http://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdq3/~edisp/dd_047419.pdf  


 



http://www.sydneywater.com.au/web/groups/publicwebcontent/documents/document/zgrf/mdq3/~edisp/dd_047419.pdf
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Figure 21: National Waste Consumption trends13 


This shows a trend to increasing recycling, but more importantly, little change in the disposal 


(landfill) component and an overall increase in total kilograms per capita. With the recent 


changes in recycling rates being impacted by Chinas acceptance of Australian recycled 


material, this is likely to impact on national recycling rates in the medium term.  


 


 


 


 


 


 


 


 


 


 


 


 


 


                                                
13 Australian National Waste Report 2016 https://www.environment.gov.au/system/files/resources/d075c9bc-45b3-4ac0-a8f2-


6494c7d1fa0d/files/national-waste-report-2016.pdf  
  



https://www.environment.gov.au/system/files/resources/d075c9bc-45b3-4ac0-a8f2-6494c7d1fa0d/files/national-waste-report-2016.pdf

https://www.environment.gov.au/system/files/resources/d075c9bc-45b3-4ac0-a8f2-6494c7d1fa0d/files/national-waste-report-2016.pdf
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4.0 Sustainable Design Integration 


The Metro Quarter development will provide an asset for Sydney for the next 100+ years. It 


is situated on a very complex site from an economic, environmental and social perspective. 


The greatest opportunity to be realised at Waterloo will be achieved through its ability to 


provide long term value to the community through being more sustainable and resilient in the 


face of future opportunities and challenges. Careful consideration of the existing urban 


context, as well as an appreciation of stakeholder needs, expectations and impacts provides 


important historic and current baseline to drive driving more sustainable outcomes for the 


Metro Quarter. For this reason, existing sustainability frameworks, rating tools and ESD 


principles have been considered in the planning and design of Waterloo.  


As well as responding to the current needs and policies, an effective sustainability response 


needs to be also considerate of the desired outcomes in the longer term. Given the future 


focus of sustainability integration, it is important to gain a sense of how decisions made now 


will impact the potential future benefits and impacts associated with the development. Figure 


22 represents the uncertainty associated with given future outcomes over time. We are 


confident in the past and what we are doing today, however decisions we make now will 


influence our pathway to either a possible, plausible or probable future. Out of the three 


futures, there exists a ‘preferable’ future. We need to consider now what our current ability to 


influence to either include, or not preclude the preferable future to be realised. For Metro 


Quarter, this is in considering the actions we can take at this stage and how they inform a 


preferred future desired outcome.  


 
Figure 22: The Futures Cone: Probably, Plausible, Possible and Preferable Futures (Time)14 


                                                
14 Image: AECOM (Adapted from Hancock and Bezold 1994) 
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It is important that we spend time considering what long term outcomes we would like to see 


to ensure we are targeting a transition towards a preferable future outcome as our ability to 


influence the pathway erodes over time. The approach we have taken for the Metro Quarter 


is to set out the vision for a preferable long term future as the Ultimate Outcome which is 


targeted to 2050 and beyond and set that as the theoretical target for the project (as per 


Figure 22). From the Ultimate Outcome, Intermediate Outcomes have been developed that 


look at the medium term vision towards a preferable future to around 2030. While being 


considerate of the future vision, it is also critical to look at Current Need as defined by the 


existing 2018 policy, programs, site context and community needs to inform the direction and 


decisions for the project. The approach we have taken in this report is to ensure effective 


consideration of both the Current Need as well as the Ultimate Outcome in setting the 


direction for the sustainability response for the Metro Quarter. For the incorporation of 


sustainability principles across the project, these have been considered within the framework 


and initiatives.  


 


4.1 Incorporation and Framing of ESD Principles 


The SEARs for the Metro Quarter OSD specify the following: 


Ecologically Sustainable Development (ESD)  


Detail how ESD principles (as defined in clause 7(4) Schedule 2 of the EP&A Regulation 
2000) will be incorporated in the design, construction and ongoing operation of the 
development. 


Include a framework for how the proposed development will reflect best practice sustainable 
building principles to improve environmental performance, including energy and water 
efficient design and technology and use of renewable energy. This shall include 
commitments to relevant ESD benchmarks. 


The principles of ecologically sustainable development as defined in clause 7(4) of Schedule 


2 of the EP&A Regulation 2000, are as follows: 


 the “precautionary principle”, namely, that if there are threats of serious or irreversible 
environmental damage, lack of full scientific certainty should not be used as a reason for 
postponing measures to prevent environmental degradation. In the application of the 
precautionary principle, public and private decisions should be guided by: 


− careful evaluation to avoid, wherever practicable, serious or irreversible damage to the 
environment, and 


− an assessment of the risk-weighted consequences of various options, 


 “inter-generational equity”, namely, that the present generation should ensure that the 
health, diversity and productivity of the environment are maintained or enhanced for the 
benefit of future generations 


 “conservation of biological diversity and ecological integrity”, namely, that conservation of 
biological diversity and ecological integrity should be a fundamental consideration 


 “improved valuation, pricing and incentive mechanisms”, namely, that environmental 
factors should be included in the valuation of assets and services, such as: 
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− Polluter pays, that is, those who generate pollution and waste should bear the cost of 
containment, avoidance or abatement,  


− The users of goods and services should pay prices based on the full life cycle of costs 
of providing goods and services, including the use of natural resources and assets and 
the ultimate disposal of any waste, 


− Environmental goals, having been established, should be pursued in the most cost 
effective way, by establishing incentive structures, including market mechanisms, that 
enable those best placed to maximise benefits or minimise costs to develop their own 
solutions and responses to environmental problems 


The ESD principles have been considered thoroughly throughout the planning process and 


have yielded sustainability initiatives for further consideration and discussion. Through a 


series of workshops and meetings, engagement with discipline consultants and 


UrbanGrowth NSW enabled the sustainability initiatives to be integrated into the relevant 


designs. The decision making process took into account the context of site, the desired 


sustainability outcomes and cost-effectiveness of the initiative in achieving the outcomes.  


In considering how to effectively demonstrate an alignment with the principles of ESD 


outlined above, the project team has sought to align the design response against the Green 


Star Communities National Framework which broadly covers the following themes: 


 Enhance liveability 
 Create opportunities for economic prosperity 
 Foster environmental responsibility 
 Embrace design excellence 
 Demonstrate visionary leadership and strong governance 
 


This is considered by the industry as one of the best practice frameworks for considering 
sustainability for urban development and in this case it has been applied to demonstrate a 
practical alignment of the design with principles of ESD as defined within the Regulation. As 
such, identified sustainability initiatives have been framed against the Green Star 
Communities National Framework. 


4.1.1 Framework Development 


The following framework was developed by AECOM in consultation with UrbanGrowth and 


the Study Team. It seeks to ensure alignment across the EP&A ESD principles of 


ecologically sustainable development, the Waterloo Precinct Objectives, the SEARs as well 


as other relevant policies. The framework has then been used in the next section to 


document initiatives that have been embedded into the current design that advance 


achievement towards the desired outcome. It also frames ideas for future consideration. 
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Enhance Liveability                                                                   


  Providing diverse and affordable living 
 





           





    





  





  





  Creating healthy, safe and secure communities 






 



  



    



             Fostering inclusiveness and cohesiveness 






 









         





    





          Building community adaptability 






 












        





  





          Create Opportunities for Economic Prosperity 


              Promoting education and learning 
















          





                Enhancing employment opportunities 


  















       





    





          Attracting investment 


  









 



   

















    





 





     Encouraging innovation 


  



 

















 











       





     Promoting efficiency and effectiveness 
 





 






















  











   Foster Environmental Responsibility 


   
                              Enhancing our natural environment 



 



















  Reducing ecological footprint 


  









Embrace Design Excellence 


   
                             Adopting effective planning practices 


   



   





  





  





 

















 





 





  Encouraging integrated design 


 




 







 





  

















  Maintaining flexible and adaptable approaches 






 





 





  





  





  





 





        Creating desirable places 


   







 



    

















    





  Promoting accessibility 
 

















       





            





Demonstrate Visionary Leadership and Strong Governance 


                
  


Establish coordinated and transparent 


approaches 
   


    





      





 





    





  Build a commitment to implementation 


   
     





     





    





  Engaging with stakeholders 


   









         





               Fostering sustainable cultures and behaviours 
 











         





   





          Encouraging and rewarding innovation 
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4.1.2 Sustainability Initiatives 


The following table provides a set of desired outcomes against the framework principles. These desired outcomes have been developed from the context report and the trends and drivers relevant for the Metro 


Quarter. From these desired outcomes the project team has collaborated across separate design disciplines and Urban Growth NSW to seek out or summarise relevant actions that have been taken at this stage of 


the design process and been embedded into the design, or identify opportunities for future consideration as the design evolves. The initiatives have been based on Current Need but framed around the Ultimate 


Outcome, Immediate Action and with future considerations identified as the Intermediate Outcomes.  


Table 4:  Metro Quarter Sustainability Framework 


Framework Principle Desired Outcome (Ultimate Outcome) Embedded into Design (Immediate Action) Future Considerations and Options (Intermediate Outcome) 


Enhance Liveability     


Affordability  - A diversity of housing choices to house people from a 
wide range of socio-economic backgrounds 


- A variety of effective and affordable transport options are 
made available to the community 


 - Support is provided for affordable lifestyles, including 
work and play 


- A commitment to an affordable housing target of up to 10%, and 10% social housing for the 
Metro Quarter 


- Social and affordable housing designed to maximise natural ventilation and capture solar gain 
for heating 


- Car parking has been separated from the property title to reduce the potential cost of the 
property and provide flexibility to the purchaser.  


- 15 car share-only parking spaces have been designated to provide residents access to 
another mode of transport on an on-demand basis  


- Potential for commercial co-working spaces provided to enable low-cost start-ups and small 
businesses 


- Provision of on-street or underground car parking dedicated to car share vehicles 


- Green roofs designed to be capable of becoming community gardens to 
enable residents to grow their own fresh produce 


- Consider providing options for the property owner to install air 
conditioning units rather than including as default 


- Develop strategies to improve affordability of non-residential areas, such 
as subsidised leases for social enterprises and charity organisations 


- Provide a diversity of housing (household sizes, types, income levels) so 
people who provide vital City services can afford to live in the City 


- Consider a build to rent housing model where a property portfolio owner 
can realise and adapt both tenant affordability mix as well as operational 
efficiencies to drive down total costs 


Healthy, Safe & 


Secure 
 - Physical activity and social engagements are 


encouraged and enabled in a safe and comfortable 
environment 


 - A precinct that is attractive and safe for walking and 
cycling 


 - The development is designed to minimise crime 


 - Align transport infrastructure with precinct growth 


 - Traffic-separated cycleways are provided to allow cyclists to safely and more effectively travel 
in and out of the precinct 


- Local cycleways connect into the wider cycleway network to provide a means for workers to 
commute to work and for residents to visit local parks and sporting grounds 


- Over 1,300 bicycle parking spaces available within the Metro Quarter precinct, with 700 of the 
spaces accessible to residents only 


- End of trip facilities (showers and change rooms) provided in the basement for cyclists to use 
before and after trips 


- The precinct will have footpaths for pedestrian traffic in line with the street hierarchy 


- Master plan and urban design strategy has incorporated crime prevention principles 


- Ensure that all public areas are visible from at least one street to encourage passive 
surveillance and deter crime 


- Consider means to ensure that local fresh food retail stores are within 
walkable distance to all habitable buildings 


- Provision of community gardens on green roofs to enable residents to 
grow their own fresh produce 


Inclusiveness and 
Cohesiveness 


 - Uses and environments within the development are 
diverse and inclusive for all ages, abilities, cultures and 
socio-economic backgrounds of the community – a 
place where everyone belongs 


 - The development has access to the services, 
employment opportunities and communities of the wider 
region 


 - The community's shared vision of diversity, tolerance 
and respect for each other's rights and responsibilities is 
reflected in the built environment. 


 


- New homes for social, affordable and private residents are not distinguishable and are 
modern, comfortable, efficient, sustainable and adaptable 


  


- General access stairways between floors to create connection amongst 
residents and foster sense of community 


 - Provision of breakout/open spaces every few floors to act as meeting 
points and recreational spaces, enhancing community connection 


- Consider allowing a community-led entity to manage the community 
facility at the Metro Quarter’s central plaza 


 - Consider allowing a community-led entity to manage at least one 
community program or service that serves the Metro Quarter 


- Create a pet-friendly public environment with appropriate fixtures and 
infrastructure such as walking paths, fenced areas, drinking fountains 
and pet amenities for residents and visitors with pets to use community 
facilities 


Adaptability  - The development has flexibility to adapt to changing 
community and individual needs that may be influenced 
by economy, environment, culture or other 
circumstances 


- Potential for co-working spaces to enable flexible workspaces/workhubs as well as create a 
‘start-up’ culture 


- All building entry points, where possible, are oriented away from Botany Rd and Cope St 
where there is a greater risk of flooding 


- The concept plan and underlying land use zoning provides some flexibility 
to permit change of uses as the needs of the community changes  


- Consider caged bicycle storage areas which can also act as general 
storage space 
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Framework Principle Desired Outcome (Ultimate Outcome) Embedded into Design (Immediate Action) Future Considerations and Options (Intermediate Outcome) 


 - The precinct will be prepared for the likely impacts of 
the changing climate 


- Canopy coverage over paved surfaces serves a as cost-effect means of mitigating urban heat 
island effects – street trees provide areas of respite for pedestrians 


- Residential areas will be raised above the Probably Maximum Flood (PMF) level to enable an 
effective shelter in place strategy 


- Develop a climate adaptation plan for the site in response to projected 
future climate scenarios 


- Develop a Community Resilience Plan that is specific to the Waterloo 
community. The Plan needs to address preparation, during- and post- 
disaster communication, safety, and response. 


Create Opportunities for Economic Prosperity 


Education and 
Learning 


 - The development provides accessible education facilities 
and connection to other education facilities to suit the 
needs of the community. 


 - Local cycleways provide connection to nearby schools and universities 


  


 - Consider provision of future physical sustainability education facilities 
within the precinct to educate the community on the embedded 
sustainability initiatives 


- Screens in public open space showing live generation data and statistics 
from on-site renewable generator systems 


Employment 
Opportunities 


 - Diverse local employment opportunities are available to 
meet the needs of the community 


 - Diverse local employment opportunities are available to 
meet the needs of the community 


- The provision of 12,500 m
2
 of commercial, community and retail GFA will increase the total 


number of jobs available in the local area  


- Local cycleways connect into the wider cycleway network to provide a means for workers to 
commute to work 


- Integration with metro station to provide connection to other employment centres 


- Consider facilities for startups and innovation clusters and small business 
ownership / security.  


- Consider affordability of commercial space to consider the needs of the 
residential / commercial and retail service jobs to have offices / work 
bases and amenities on site (e.g., cleaner HQ with storage, amenities 
and facilities).  


Economic 
Investment 


 - Investment will be attracted into the area through the 
provision of key infrastructure to enable business and 
community connectivity. 


- The Metro Quarter will have high speed broadband connection available to all residents, retail 
and commercial tenants 


  


- Periodic community-run programs and events drawing visitors into the 
precinct and boosting the local economy 


Innovation and 


Competition 
 - Facilitate new business opportunities to enhance 


competitiveness and innovation 


 - Consideration is given to lifecycle impact to encourage 
resource and cost efficiency 


 - Contribute to Sydney’s global competitiveness 


- Potential for co-working spaces in the Metro Quarter will attract and enable entrepreneurial 
start-ups and small businesses to set up and gain access to necessary business 
infrastructure 


 


Efficiency and 


Effectiveness 
 - Land use and infrastructure are tailored to meet 


forecasted demand efficiently 


 - Consideration is given to lifecycle impact to encourage 
resource and cost efficiency 


  - Highly optimised use of high-value spaces such as 
podiums and rooftops 


- Optimised size and spatial configuration of rooftop elements such as building plants and lift 
overruns to maximise open up spaces for community use or solar PV.  


- Solar PV panels to be mounted on awnings to unlock rooftop space for community use 


- Car parking provisions are significantly below BAU standards for similar sized residential 
buildings 


- Kiss-and-ride zones will be available on precinct edges to allow rapid pick up and dropping off 
of commuters, residents, and visitors to the precinct without the need to park – reduces 
congestion on local roads 


- Potential for inclusion of cooled storage drop off zones in residential 
complexes to accept food deliveries with short-term storage 


- Provision of a courier hub with dedicated parking and cycling 
infrastructure to minimise congestion on local roads 


- Consideration of bulk waste from moving houses and or renovation in 
terms of reuse, recycling, temporary storage / removal to avoid dumping 


Foster Environmental Responsibility 


Environmental 


Enhancement & 


Conservation 


 - High quality native vegetation is protected and enhanced 


 - Design and construction of the development has sought to 
minimise greenhouse gas emissions, contaminants and 
other pollutants to the environment. 


- Green roofs considered on open podium areas to provide open space, recreation or 
community vegetable gardens and high quality native vegetation.  


- Water Sensitive Urban Design (WSUD) measures provided to retain and filter runoff from 
development areas prior to discharge into existing watercourses 


- Street tree canopy coverage maximised (minimum 20 percent coverage) to create a sense of 
place and improve microclimate conditions 


- Consider soil depth and structural requirements for podiums to ensure 
future functionality to be realised.  


- Green walls considered along precinct edge facing Botany Rd if 
environmentally and financially appropriate. 


 


Reducing Footprint Energy & Carbon 


- Energy consumption and greenhouse gas emissions have 
been minimised as far as is reasonably possible (for more 
detail see the energy section 4.2) 


- Solar PV system locations identified on rooftops and podiums have been estimated to 
generate renewable energy to provide minimum 5% of precinct electricity use 


- Buildings are rounded and oriented away from the west and Botany Rd to minimise 
undesirable solar gain and noise from the road 


- Building massing and spatial configuration designed to encourage cross ventilation through 
the Metro Quarter, alleviating the impact of urban heat island effects 


- High performance building envelope with shading on western façade to minimise undesirable 
summer afternoon solar gain 


- Common area hallways are naturally ventilated where possible, avoiding overall HVAC energy 


- Examine the feasibility of centralised heat extraction systems which can 
enable efficiencies and provide a more cost-effective means of artificial 
cooling for split air conditioning systems to avoid dumping heat on the 
balcony and also allowing for centralised heat exchange for the hot water 
system. 


- Consider geothermal cooling and heating systems for the precinct as 
opposed to conventional fan-driven cooling systems 


- Identify locations for future expansion of on-site solar PV system to 
increase future renewable energy generation as it becomes more 
feasible 
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Framework Principle Desired Outcome (Ultimate Outcome) Embedded into Design (Immediate Action) Future Considerations and Options (Intermediate Outcome) 


consumption - Provision of real-time smart metering available to all residential units and 
commercial tenants so they can understand their energy usage patterns 


- Consider appropriate glazing options to improve thermal comfort and 
reduce heating and cooling loads 


 - Provision of high energy efficiency appliances in residential apartments 
as part of apartment package, or offering financial incentive for residents 
to purchase high efficiency appliances 


Water 


- Potable water consumption and stormwater gross pollutant 
loads has been minimised as far as is reasonably possible  
(for more detail see the water section 4.3) 


- Rainwater/stormwater harvesting tanks to meet BASIX Water Requirements and opportunities 
for additional tanks for beyond BASIX Water compliance. Rainwater can be used to irrigate 
public open spaces. 


- Commitment to beyond compliance target for BASIX Water 


- Detail water sensitive urban design considerations in the DCP 


 


 - Consider innovative means to increase amount of rainwater storage to 
achieve beyond BASIX Water compliance. 


 - High efficiency (4, 5, 6 star WELS rated) water fixtures should be 
installed to reduce potable water consumption 


 - Consider stormwater harvesting and recycling for irrigation of green 
roofs, green walls and open space 


 - Selection of drought-tolerant vegetation for planting on green roofs, 
green walls and open space to reduce irrigation requirements 


Waste  


- Reduce waste generation, the impact of disposal and 
improve resource recovery from waste sources (for more 
detail see the waste section 4.4) 


- Separated, but co-located residual waste and recycling chutes 


- Residential and commercial/retail waste disposal rooms separate to avoid overloading issues 


- Provision of space for residents to temporarily store unwanted bulky 
items to be recycled or disposed of 


- Provision of waste and recycling bins in the public domain to reduce 
littering 


- Consider financial incentives/disincentives such as a ‘pay-as-you-throw’ 
waste management system or reduced waste levies/fees to reduce waste 
generation rates 


- Consider creating a ‘Return and Earn’ container collection point to allow 
the community to access a new income stream and promote recycling 
rates 


- Consider facilitation of local flea market to extend effective lifetime of 
goods and products, organic waste is reused locally 


- Consider recycling waste bins are readily available in all areas of the 
precinct, education material available to educate residents and visitors of 
recyclable products 


Transport 


- Sustainable transport options are available and encouraged 
to reduce the use and reliance on fossil fuels 


 


- Direct access to metro station 


- 15 car share-only spaces provided in the parking basement 


- More than 1,300 bike parking spaces provided throughout the development 


- Traffic-separated cycleways provided and connected to the City of Sydney cycling network 


- Bus routes and stops have been incorporated into the overall precinct concept plan and 
located to allow efficient interchange between bus and metro services 


- Provision of electric vehicle charging infrastructure to encourage uptake 
of electric vehicles 


- Consider caged bicycle parking spaces in the basement to provide peace 
of mind to bicycle owners 


- Consider in unit bicycle storage as an alternative or addition to the 
basement storage.  


- Consider lift or stair design to facilitate cycle access within the lifts. 


- Consider stairs for the first 4 levels in parallel to the lifts with thin side 
ramps to allow a bike wheel 


Materials 


- The development uses materials of high environmental 
quality 


- Integrated design will seek to realise efficiencies in built form, facilities, amenities, parking and 
peak load shifting to drive up material efficiency in the build 


 - Consider use of low-embodied carbon materials such as recycled 
materials or timber products 


 - Architectural design should consider ways to introduce and maximise the 
use of modularised and prefabricated components 


 - Low VOC finishes, paints and products should be preferenced in the 
design 


Embrace Design Excellence 


Effective Planning 
Practices 


 - The concept plan sets clear planning and design direction 
for the future of Waterloo 


- The planning process for Metro Quarter provides for advanced approaches to delivering a 
more sustainable precinct through the State planning process. 


- Consider setting planning controls or incentives to provide clear direction 
to the desired sustainability outcomes for the development.  


Integrated Design  - The design of the development responds to the Waterloo's 
land, water and climatic characteristics, constraints and 


- Centrally plumbed hot water system within building to provide more efficient delivery of hot 
water 


- Proposed buildings within the precinct are committed to achieving Green 
Star Design & As-built ratings which will interface with the Green Star – 
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Framework Principle Desired Outcome (Ultimate Outcome) Embedded into Design (Immediate Action) Future Considerations and Options (Intermediate Outcome) 


opportunities. 


 - The development is consistent and sympathetic to the 
character of the surrounding neighbourhood 


- Residents, commuters and visitors are able to easily access 
essential services and facilities including health, wellbeing, 
community support, retail and government services 


- Car parking basement is shared across buildings to optimise use of space  


- Urban structure is coherent and provides connectivity between places 


 


Communities rating, NatHERs rating and BASIX 


- Consider researching and interpreting the culture, heritage and identity of 
the precinct as part of the masterplanning process 


Flexibility & 
Adaptability 


 - Buildings and spaces are able to be changed to meet 
different needs or in response to changing community and 
environmental conditions. 


- Car parking spaces in basement can be reconfigured to provide more bicycle storage space  


- Floor to ceiling heights of commercial and community spaces have been designed so that they 
can be adapted to meet different uses and tenancy sizes 


- Provision of adaptable dwellings to allow for different accessibility needs of residents 


- Consider caged bicycle storage areas which can also act as general 
storage space 


- Consider design to enable potential for unit merger and de merger to 
create more household responsive housing needs 


Desirable Places  - Development has a distinct and recognisable identity and 
character. 


 - The development creates functional, vibrant, stimulating 
and memorable places that evolve for people to live, work 
and play. 


 - The built form and landscapes are responsive to climate, 
context and heritage. 


 - The development has good visual amenity and a sense of 
connection with nature. 


 - The development has activity both day and night, where 
people feel safe, at ease an part of a cohesive and proud 
community 


- Design of green walls and green roofs to provide amenity and improve microclimate 
conditions, creating comfortable spaces for recreation 


- Green walls on precinct edge facing high-traffic Botany Rd to improve usual aesthetic and 
provide ecosystem services such as air quality improvements and noise dampening 


- Consider undertaking a microclimate / human comfort assessment of the 
public domain considering thermal and acoustic comfort 


Accessible Places  - The development provides physical connections internally 
and to surrounding areas to meet both local and 
metropolitan needs 


 - The new Waterloo Metro Station and other modes of 
transport is well-integrated such that residents, commuters 
and visitors can get around easily, safely and efficiently 


- All streets are paved for ease of pedestrian and disabled access 


- Traffic separated cycleways to separate cyclists from pedestrians and vehicles 


- Through site links provided to improve accessibility across the site and between transport 
modes 


- Public domain areas to comply with applicable disability access standards 


 


Demonstrate Visionary Leadership and Strong Governance 


Coordination & 
Transparency 


 - The development shares the achievements of its vision in 
partnership with key stakeholders 


 - The desired outcomes identified in this table are aligned 
with strategic objectives of the City of Sydney, the State 
Government and the Greater Sydney Commission 


- Development and adherence to the ecologically sustainable development framework identified 
in this table 


- The Site Planning, Layout and Urban Design for the Metro Quarter will 
undergo an in-house, mixed and then fully-independent design review 
before finalisation 


Committed to 
Implementation 


 - The vision for Waterloo will be delivered through practical 
and market appropriate staging through utilising the 
governance embedded in the planning and approvals 
framework 


 - Applications throughout the development process provide 
an assessment of the proposal against the provisions of 
this sustainability framework 


- Optimise the planning system to provide certainty to future developers and users as to the 
sustainability expectations and desired outcomes for Waterloo 


- Consider contractually engaging Green Star Accredited Professionals to 
lead and facilitate the Green Star – Communities rating process.  


- Set responsibility for establishing the next action towards achieving the 
desired sustainability outcomes is transferred to the next development 
phase 


- Significant property transactions or development agreements include an 
assessment against the desired outcomes set out in this framework 


Engaged 
Stakeholders 


 - The shared vision for Waterloo has been built with the 
buy-in of the existing community, industry and government 


- Stakeholder engagement has been undertaken through the Technical Working Groups with 
agencies and the City of Sydney. There have been community information and engagement 
sessions. Further engagement will continue through the planning and development phases.  


- When developing community-related strategies, ensure that there is 
consultation with the community to enhance community culture, heritage 
and identity 


Sustainable 
Cultures and 
Behaviours 


 - The development provides a case study for effective 
sustainability for the community and development industry 


- The community is educated and aware of their 
environmental impact and are encouraged to improve 
their environmental performance 


 Bike parking spaces have been maximised in the design to encourage uptake of cycling as a 
primary means of travel.  


- The inherent nature of the Metro Quarter as an integrated station development encourages 
residents and employees to travel via the metro as opposed to using private vehicles 


 - Consider contractually engaging Green Star Accredited Professionals to 
lead and facilitate the Green Star – Communities rating process to 
provide advice and information relating to the rating process to ensure 
the most sustainable outcomes are achieved 


Rewarding  - The development provides the flexibility to support - All residential units will have access to high-speed internet connection as part of the National  - Consider making free wireless internet access in all public activity 
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Framework Principle Desired Outcome (Ultimate Outcome) Embedded into Design (Immediate Action) Future Considerations and Options (Intermediate Outcome) 


Innovation innovations in planning for improved liveability, economic 
and environmental outcomes 


Broadband Network centres within the precinct 







 


 


4.2 Commitment to relevant ESD benchmarks 


As part of the commitment to delivering a more sustainable development outcome at the Metro 
Quarter, UrbanGrowth NSW have sought to demonstrate alignment with the Green Star 
Communities framework and rating. Green Star Communities is a framework and rating 
scheme set up by the Green Building Council of Australia to guide and incentivise best practice 
sustainable urban development outcomes that considers environmental, liveability, economic 
and governance themes. 


 


A number of nationally recognised ratings tools were considered by the wider project team and 
UrbanGrowth NSW with Green Star Communities being determined as the most appropriate 
tool for Waterloo. Each of the design team has been briefed on the intention to align with Green 
Star Communities and, where relevant, design initiatives have been taken into consideration at 
the early project phase. A Green Star Communities project rating is generally aligned with the 
stage of a Master Plan Development Application, hence the project is proposing to commit to 
the delivery of a 6 Star Green Star Communities rating (or similar) at the DA stage for the Metro 
Quarter. The final timing of the rating process would be considered at a later design stage.  


Additionally, in response to both the requirements of Sydney Metro and UrbanGrowth NSW, the 
development also commits to delivering a 5 Star Green Star Design & As Built rating for the 
buildings within the precinct. 


4.2.1 Recommendations 


From the assessment above, we recommend that the following commitments are made at 


this planning stage: 


 A commitment is made to delivering the “Embedded Design” initiatives identified within the 
framework. 


 Father consideration is taken to the “Future considerations and options” within the 
framework 


 6-Star Green Star Communities (or equivalent) rating is achieved (based on 2018 
submission guidelines) 


 5 Star Green Star Design and As Built is achieved for all buildings (based on 2018 
submission guidelines) 


 Consider NABERS for Retail, Commercial and for Apartment Buildings with the rating to be 
managed by body corporate/strata at the operational stage 


 The sustainability framework be considered in preparing any future procurement decisions. 
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4.3 State Environmental Planning Policy (BASIX) 2004 


4.3.1 BASIX Energy and Thermal Comfort 


The residential buildings within the Metro Quarter are classified as ‘high-rise’ under BASIX and 
are required to demonstrate compliance with the minimum BASIX Energy target of 25. In 
comparison to the compliance target for a detached/semi-detached residential building within 
the same region, the BASIX Energy target is 50.  


Going beyond compliance is reasonable and achievable, particularly given the reduced 
underground car parking provision. This results in reduced ventilation requirements which is 
typically very intensive and is a primary factor behind the lower compliance target for high rise 
buildings compared to detached buildings. In addition to this, there are a number of initiatives to 
consider to achieve beyond minimum compliance: 


 Provision of centralised hot water, heating and cooling systems 


 Installation of photovoltaics systems 


 Optimising the number of lifts and installing stairs for general access 


 Optimising design of common areas to minimise mechanical ventilation, HVAC and lighting 
requirements 


 Design apartment dwellings to reduce need for heating and cooling though building 
orientation, building shape and appropriate building materials 


 Provide high efficiency kitchen appliances 


 


4.3.2 BASIX Water 


The residential buildings within the Metro Quarter are classified as ‘high-rise’ under BASIX and 
are required to demonstrate compliance with the minimum BASIX Water target of 40. This 
target is the same as that of a detached residential building in the same region. Going beyond 
compliance may require concerted effort due to the competing residential, commercial and 
retail land uses and the site’s physical constraints.  


On-site rainwater or stormwater harvesting systems typically have high spatial uptake 
requirements, which is highly contested on the Metro Quarter. Rainwater tanks have been 
indicated in the concept plan but the size and volume are yet to be finalised. It is anticipated 
that non-potable water supply options will be limited by the amount of space available. 
However, there are opportunities to consider: 


 Identification of potential options to harvest and store rainwater at an adjacent site for use 
on the Metro Quarter. There may be strong synergies with the Waterloo Estate which has 
greater spatial potential for large rainwater tanks 


 Stormwater harvesting of the on-site water detention tanks could be considered although 
water treatment may be required before it can be reused 


 Connecting into the district recycled water infrastructure at Australian Technology Park and 
Green Square Town Centre 
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 Recycling of greywater for reuse in irrigation. A cost-benefit analysis should be performed to 
assess the feasibility of a water treatment system. Consider sharing the system with the 
Waterloo Estate. 


There are also initiatives on reducing potable water demand that should be pursued to meet 
and achieve beyond the BASIX Water compliance: 


 Drought-tolerant, low water use vegetation in gardens & green roofs to reduce irrigation 
water use 


 Designing in high efficiency water fixtures rated at 4, 5 or 6 star WELS, depending on the 
fixture type 


 Inclusion of high water efficiency appliances such as dishwashers and laundry machines as 
a package with the apartment, or offer financial incentive for residents to purchase high 
efficiency appliances. 


 


4.3.3 Recommendations 


From the assessment above, we recommend that the following commitments are made at 


this planning stage: 


− Commitment to beyond compliance target for BASIX 
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5.0 Draft Statement of Commitments  


The recommended commitments made in the sections above are summarised below. They 


can be used to inform the development of the Metro Quarter. 


Incorporation and Framing of ESD Principles 


 A commitment is made to delivering the “Embedded Design” initiatives identified within the 
framework 


 Further consideration is taken to the “Future considerations and options” within the 
framework 


 A 6-star Green Star Communities rating (or equivalent)is achieved (based on 2018 
submission guidelines) 


 A commitment to achieving 5-star Green Star Design & As-Built rating for the buildings 
within the precinct (based on 2018 submission guidelines) 


 The sustainability framework to be considered in preparing any future procurement 
decisions. It will ensure that sustainability considerations are made at the appropriate 
project stage such that more sustainable outcomes can be achieved. 


Energy & Carbon 


 Planning Controls: 


− Commitment to 6-star Green Star Communities for the precinct and 5-star Green Star 
Design & As-Built for buildings (based on 2018 submission guidelines) 


− Commitment to beyond compliance target for BASIX Energy and Thermal Comfort 


− Consider a planning control similar to the Merton Rule in the UK. It drives both energy 
efficiency and renewable energy outcomes 


○ At DA stage for any building with over 2,000m2 GFA must generate at least 5 
percent of its forecast annual energy demand from on-site renewable energy 
(note: forecast annual is based on a post optimised building). Where this is not 
deemed possible then a cash in lieu contribution must be set to secure delivery of 
renewable energy supplies of the equivalent elsewhere in the LGA. 


− Engage with energy utilities to incentivise development peak shifting, reducing need 
for network augmentation 


 Management Alternatives/Initiatives: 


− Consider micro-grid operator to manage peak demand and carbon emissions. An 
additional step may be to consider an ‘energy services company’ (ESCO) instead of a 
‘traditional’ electricity retailer 


− Consider the design to either enable, or not preclude, future energy technologies and 
initiatives 


− Recognise technology is going to change, so through procurement, specify intended 
outcomes rather than specified technologies 
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− Permit residents to air dry laundry on balcony. Design measures such as screened 
outdoor areas on balconies should be considered to facilitate reduced energy use in 
clothes drying. 


 Design Considerations 


− Design building systems to enable future retrofitting of new technologies such as 
building integrated PV 


− Consider designing the precinct to be 100 percent electric for the buildings (i.e. no 
gas) 


− Identify potential future sites for solar installations as the price reduces and the need 
increases 


− Design the risers with capacity and accessibility to enable future additions of thermal 
or water networks 


− Consider heat pumps to achieve the required hot water demand  


− For thermal comfort within the development: 


○ Design residential units to achieve optimal thermal comfort conditions in such a 
way that minimises the need for active systems 


○ Prioritise passive design measures in the buildings such as optimised orientation, 
western shading devices, minimised glazing and using high thermal performance  
glazing to reduce overall energy consumption. 


− Provide mixed mode HVAC for commercial and retail with maximised COP ratios to 
drive energy efficiency 


− For residential units, do not permit installation of split system fan coil units on 
balconies to avoid formation of heat drafts and undesirable outdoor balcony 
conditions.  The following solutions are not mandated, but noted as potential technical 
solutions available: 


○ Designing residential units for potential retrofitting of mechanical cooling systems 
comprising of indoor direct expansion fan coil unit with pipe reticulation to an 
outdoor air cooled condenser unit located in a designated plant room, as opposed 
to on the unit balcony. Consider locating a plant room every 10 floors to house the 
condenser unit 


○ Centralised chilled and heating water systems with fan coil units servicing 
residential units. The thermal energy (chilled and hot water) is metered to allow 
central energy plant energy and operating cost to be appropriately allocated. The 
heating would be provided by electrically driven heat pumps to negate the need 
for gas 


Water 


 Planning Controls: 


− Commitment to 6-star Green Star Communities for the precinct and 5-star Green Star 
Design & As-Built for buildings (based on 2018 submission guidelines) 


− Commitment to beyond compliance target for BASIX Water 


− Detail water sensitive urban design considerations into the DCP 
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 Management Alternatives/Initiatives: 


− Consider servicing options that may allow for a public or private water utility to be 
considered for the precinct 


− Discuss with the City of Sydney interest in the option of Council providing storm water 
storage and recycling facilities to irrigate the public domain 


 Design Considerations: 


− Consider potential for connection to the recycled water infrastructure at Green Square 
Town Centre and the Australian Technology Park 


− Consider design for potential retrofit of third pipe systems to plumb toilets and 
laundries with recycled water, if connected 


− Selection of drought-tolerant, low water use vegetation in gardens, green roofs and 
green walls to reduce irrigation needs 


− Provision of high efficiency water fixtures (4, 5, 6 star WELS), inclusion of high water 
efficiency appliances as part of apartment package, or offering financial incentives for 
residents to purchase high efficiency appliances 


− Consider spatial provision for rainwater/stormwater harvesting tanks and pumps 


Waste 


 Planning Controls: 


− Commitment to 6-star Green Star Communities for the precinct and 5-star Green Star 
Design & As-Built for buildings (based on 2018 submission guidelines) 


 Management Alternatives/Initiatives: 


− Planning and design of precinct to facilitate and prioritise waste management practices 
in line with the waste hierarchy 


− Consider incentives to encourage reduction of waste generation rates, potentially 
through reduced waste levies and fees 


− Consider seeking a NABERS Waste rating for the commercial and waste rates 


− Consider creating a ‘Return and Earn’ container collection point to allow the 
community to access a new income stream and promote recycling rates 


 Design Considerations: 


− Consideration of the NSW EPA Better Practice Guide for Waste Management in Multi-
unit Dwellings in the preparation of the DCP  


− Consider the potential provision of in-sink food waste disposers to reduce organic 
waste and encourage use of waste as a fertiliser. Would need to be discussed with 
Sydney Water 


− Provision of waste and recycling bins in the public domain to reduce littering and 
promote recycling 


− Design in smaller residential waste bins into the residential apartment fitout to 
disincentivise waste generation 
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− Residential and commercial/retail waste disposal rooms separate to avoid overloading 
issues 


− Provision of space for residents to temporarily store unwanted bulky items to be 
disposed of 


− Future consideration of a vacuum waste solution should be considered for its merits 
within the Metro Quarter. Due to the ground level space constraints there may be 
potential for a vacuum waste system that would separate and centrally transfer and 
store waste, ready for collection either on site or off site. This will reduce the need for 
multiple waste collections and reduce storage / separation facilities within buildings 
and reduce loading docks size. It may also have amenity improvements within the 
streets with reduced loading docks and waste vehicle movements. It may also allow 
for a change in street geometry 
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6.0 Conclusion 


Integration of sustainability into the Metro Quarter design is a complex process that involves the 


consideration of many levels of policy, regulation, and market and industry drivers. It requires 


the setting of a long-term vision for the development in cooperation with the various design 


disciplines.  


A significant part of the challenge is understanding the appropriate level of design intervention 


to push the development away from business as usual practice towards a market-leading 


sustainable development and provide a preferable ultimate outcome.  


In this report, the SEARs issued for the Metro Quarter SSD Application pertaining to ESD have 


been demonstrated through the development of an ESD Framework that incorporates the ESD 


principles as defined in the EP&A Regulation. The recommended initiatives that have been 


developed for implementation or further investigation as a product of the framework 


demonstrate compliance with BASIX SEPP (2004). 
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1.0 Introduction 


1.1 Purpose of this report 


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018. 


That study proposes new planning controls to facilitate the development proposed. 


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses. The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017. 


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the Water Quality, Flooding and Stormwater 


impacts and specifically respond to the Secretary’s Environmental Assessment 
Requirements (SEARs) issued for the concept SSD Application on 29th June 2018 which 


states that the Environmental Impact Statement (EIS) is to address the following 


requirements: 
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Reference SEARs Requirement 
Where Addressed 


in Report 


14. Flooding and Stormwater 


The EIS shall: 


 undertake a concept flood study and flood management plan to 
inform a detailed flood impact assessment in accordance with 
the NSW Floodplain Development Manual (2005) and 
demonstrate consideration of the Alexandra Canal Floodplain 
Risk Management Study and other existing flood studies for the 
catchment area. 


Section 3.0; 


Section 4.1.3; 


Section 4.6; 


Section 4.8.5;and 


Section 4.9.1 


 identify minimum floor levels for buildings and recommend 


flood management and/or evacuation plan as relevant to the 


concept proposal. 


Section 4.7; 


Section 4.8 


Section 4.10; 


Section 5.0; and 


Section 5.3 


 include a stormwater management strategy which must 


consider the relevant local council stormwater management 


policy and Water Sensitive Urban Design Principles. 


Section 4.5; 


Section 4.6; and 


Section 4.7 


1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056. 


Sydney Metro is comprised of three projects (refer to Figure 1): 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak. 


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 
central business districts. This once-in-a-century infrastructure investment will double the rail 
capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 
Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 
Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 
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provide an interchange with the T1 Northern Line to allow faster connections for customers 
from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD. 


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 
Sydney suburban rail network, will increase the capacity of train services entering the 
Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 
an increase of up to 60 per cent capacity across the network to meet demand. 


Figure 1: Sydney Metro alignment map 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 
Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction -


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 
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also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures. 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017. 


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 
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determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 


1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process. Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct. 


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development. 


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and EIS for the SSD Application will 


be exhibited concurrently. 


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies 
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 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


Figure 2: Delineation between the Metro station and OSD 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station. For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms. However, the detailed design may be amended to incorporate these elements as part 
of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
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the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site. 


Since the issue of the CSSI Approval, Sydney Metro has design work to determine the 


technical requirements for the structural integration of the OSD with the station. This level of 


design work, together with the planning and design undertaken for the remainder of the 


Metro Quarter has informed the concept proposal for the OSD. It is noted that ongoing 


design development of the works to be delivered under the CSSI Approval would continue 


with a view to developing an Interchange Access Plan (IAP) and Station Design Precinct 


Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the CSSI Approval. 


The detailed design for the Metro Quarter would continue to evolve having regard to the IAP 


and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 


1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney (CoS) Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site. 


The site has an approximate area of 1.287 hectares (refer to Figure 3). 
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Figure 3: Waterloo Station location plan 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


Directly east is the Waterloo Estate (see Figure 5), which is owned by the NSW Government 


and is under the management of NSW LAHC. The Waterloo Estate comprises 2,012 social 


housing dwellings and a small number of private dwellings in medium and high density 


forms, ranging from single storey attached dwellings to apartment buildings of up to thirty 


storeys. 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 
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premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers). 


Figure 4: Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street 
Village (in pink) 
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   Figure 5 Nominated State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street Lot 4 DP 215751 


 59 Botany Road Lot 5 DP 215751 


 65 Botany Road Lot 1 DP814205 


 67 Botany Road Lot 1 DP228641 


 124-128 Cope Street Lot 2 DP228641 


 69-83 Botany Road SP75492 


 130-134 Cope Street Lot 12 DP399757 


 136-144 Cope Street Lots A-E DP108312 


 85 Botany Road Lot 1 DP27454 


 87 Botany Road Lot 2 DP27454 


 89-91 Botany Road Lot 1 DP996765 


 93-101 Botany Road Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street Lot 31 DP805384 


 107-117A Botany Road Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street Lot 2 DP205942 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form. 


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 
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 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads 


 car parking for up to 427 vehicles 


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter. Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station 


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
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Figure 6 Proposed massing, viewed from the west 


Figure 7 Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate. 


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024. 


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024. 


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD. 


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s). 


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of the Sydney Metro City & Southwest metro station with 


an OSD development, Sydney Metro proposes the framework detailed in Figure 8 to 


manage the design and environmental impacts, in relation to Water Quality, Flooding and 


Stormwater, consistent with the framework adopted for the CSSI Approval. 
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Figure 8 Project approach to environmental mitigation and management 


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval. 
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2.0 Scope of assessment 


The purpose of this Water Quality, Flooding and Stormwater Report is to address Section 14 
of the SEARs for the Metro Quarter OSD concept SSD Application and demonstrate the 
feasibility of proposed development from a flooding and stormwater perspective at a 
conceptual level. The report provides preliminary flooding and stormwater analysis for the 
Metro Quarter site under existing conditions, as well as post-development conditions 
including a sensitivity analysis for climate change case. The associated modelling was 
undertaken using a modified version of the CoS TUFLOW model for the Alexandra Canal 
Flood Study. The results of these initial cases have been presented in parallel with 
information indicating existing stormwater infrastructure. 


Under current flood conditions, a significant area of ponding occurs in Cope Street between 
the intersection with Wellington Street and extending to the intersection with John Street. 
This ponding is a result of significant overland flows passing down Cope Street, with 
contributions from within the Waterloo Precinct. The depth of ponding, more significant in the 
southern portion of the site, is up to 1m for the 100 year Average Recurrence Interval (ARI) 
and 1.6m for the Probable Maximum Flood (PMF). 


As a consequence of this ponding, the Flood Planning Level (FPL) at the southern end of 
the Metro Quarter based on existing conditions in this area is approximately 1.5m above 
street level, while at the north end; it is up to 0.9 metres above the street level. At most 
locations enveloping the site, the FPL are influenced by the ponding area occurring at Cope 
Street and Wellington Street. Entrances to underground areas such as carparks are also 
required to be flood free in the PMF event. Due to these requirements, carpark entrances 
may need to be ramped up approximately 1.6 metres above street level before ramping 
down into basement areas. Recommended FPLs for Metro Quarter have been provided 
where the adopted criterion for setting of flood planning level was maximum of PMF and 100 
year ARI +0.5 metres. 


This report outlines potential mitigation measures to offset adverse flooding impacts during 
extreme weather events. These include on-site detention and appropriate building flood 
planning levels. It is likely that the flood impacts can be addressed but will require additional 
iterative design development. Climate change has been addressed in this report through 
conducting a sensitivity analysis by taking an additional 10 percent increase over the 100 
year ARI storm event. Plans showing the resultant flood depths, flood velocities, flood 
hazards and flood impacts over current and proposed scenarios have been included in the 
report. 


The extensive ponding identified during the PMF also presents evacuation considerations. 
Evacuation from the buildings in this precinct or emergency vehicle access is a possibility; 
however, as the buildings will be above the PMF level, a shelter in place strategy is 
preferable to avoid unnecessary vehicle or pedestrian movement during extreme storm 
events. Sufficient warning time can be provided for the occupied areas including retail levels 
where the occupants will need to move to the stepped up shelter in place zone within their 
property. 


Water Sensitive Urban Design (WSUD) features have been assessed against pollution 
reduction targets as outlined in the SEARs. The suggested strategy from MUSIC modelling 
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is to use stormwater filter cartridges in on-site detention tanks. While the MUSIC modelling 
results indicate that the nutrient reduction targets can also be met using a mix of gross 
pollutant traps. Additionally, an integrated water cycle management approach may be 
adopted for the site in order to maximize stormwater harvesting, reuse and recycle to 
achieve desirable outcomes for a highly green and sustainable development. 


Based on the investigations undertaken, the relevant SEARs have been wholly satisfied for 
the concept level proposal with detailed design development related investigations identified 
in the report wherever appropriate. Considering the buildings can be safely occupied, 
flooding risks at the Metro Quarter can be mitigated using appropriate FPLs, setbacks and 
emergency response frameworks and WSUD measures can be readily implemented for 
water quality enhancement. The site is suitable for the proposed mixed-use development 
comprising residential, commercial, open spaces and community facilities. 
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3.0 Baseline Investigations 


3.1 Key Considerations for Metro Quarter 


To arrive at a flooding and stormwater solution for the Metro Quarter, a number of baseline 
investigations were undertaken and the following key considerations inform the overall 
strategy for the site – 


 Historical flooding issues around the site create development constraints. The site is 
part of Alexandra Canal catchment and the site has previously been identified as 
requiring flood management measures. 


 Water quality improvement for stormwater discharged into the Alexandra Canal / 
Sheas Creek, which is a tributary of the Cooks River, in line with NSW Water Quality 
Objectives. 


 Sustainability and climate change adaptation measures, including WSUD, for a green 
and resilient urban development. 


3.2 Alexandra Canal Floodplain Risk Management Study 


In 2014 the CoS commissioned a Floodplain Risk Management Study and Plan for the 
Alexandra Canal Catchment. The overall objective of the Floodplain Risk Management 
Study and Plan was to devise a strategy that addresses the existing, future and continuing 
issues in the Alexandra Canal catchment in accordance with the NSW Government’s Flood 
Policy, as detailed in the NSW Floodplain Development Manual (NSW Government, 2005). 


As part of this study the Metro Quarter was identified as an area requiring flood management 
measures to be implemented. Figure 9 below shows the extents of this study and the 
location of the Metro Quarter site location within the overall Alexandra Canal catchment. The 
2014 Report identified that the majority of flooding within the Alexandra Canal catchment is 
characterised by overland flow with critical storm duration between 1 and 3 hours across the 
catchment, and the peak of the flood reached approximately 30 minutes to 1 hour after the 
start of the storm. This is considered short duration “flash” flooding. The short duration until 
flooding occurs does not allow sufficient time to evacuate residents from their properties. 
The models from this study were updated with a new survey which served as the pre-
development conditions. As part of this work, new modelling was undertaken on the effect of 
the proposed Metro Quarter and these results and recommendations are found further within 
the report. 
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Figure 9: Alexandra Canal Floodplain Risk Management Study extents and catchment delineation 
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3.3 Flooding Context 


3.3.1 Historic Flooding Issues 


A local resident and landowner questionnaire was distributed to over 7,000 known flooding 
areas within the Alexandra Canal Catchment area as part of the Floodplain Risk 
Management Study commissioned by CoS in 2014. 


The images shown in Figure 10 were noted within the study to be of particular relevance to 
the Metro Quarter and surrounding areas. These images demonstrate that the area has 
encountered flooding issues which will need to be considered for any development works in 
the area. 


Figure 10: Hunter Street (Left), Botany Road & Buckland Street Intersection (right) 


Photo taken May 2011 by J. Chaytor (left), Photo taken February 2010 by J. Gelbart (right) 


3.4 Hydrological Context 


3.4.1 Catchment Characteristics 


The site forms part of the Sheas Creek sub catchment for the Alexandra Canal. The majority 
of the Sheas Creek sub catchment is fully developed and consists predominantly of medium 
to high-density housing, commercial and industrial development with some large open 
spaces and recreational parklands. 
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The Metro Quarter measures approximately 1.91 hectares and consists of 0.2 percent of the 
overall 775 hectare Sheas Creek sub catchment area. Preliminary analysis suggests that the 
catchment contributing overland flow towards the Metro Quarter is delineated by a 
topographical ridge line extending from the intersection of Redfern and Pitt Streets to the 
north and the intersection of McEvoy and Elizabeth Street to the south. A site topographic 
map of the Metro Quarter and surrounding region is shown in Figure 11 below indicating that 
the Metro Quarter is generally located at a low point. 


Figure 12 and Figure 13 also provide an indication of existing flood conditions as well as the 
locations of existing trunk stormwater infrastructure currently servicing the Metro Quarter 
catchment area. 
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FIGURE 11 - WATERLOO METRO QUARTER 
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Figure 12: Waterloo Precinct - Existing Condition 


Figure 13: Waterloo Precinct - Existing Conditions (PMF) 
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3.4.2 Hydrological Data and Preliminary Results 


The preliminary results (from WBM data using DRAINS V2017.08) of the hydrological 
analysis for the site area are shown below in Table 1. It should be noted that the results 
shown are for existing conditions and represent the 100 year ARI 2hr storm as documented 
in the WBM Hydrological model as utilised in the Floodplain Risk Management Study 
commissioned by CoS in 2014. Catchment parameters and analysis of other magnitude 
storms have relied on original calibrations provided by CoS. 


Table 1: Preliminary hydrological data and peak discharge for Metro Quarter area (Existing) 


Area 
Effective 


Catchment 
Area 


Paved Area 
(average) 


Grassed 
Area 


(average) 


Paved 
Roughness 


Grass 
Roughness 


Qpeak 


100year 
2hr Storm 


Metro 
Quarter 


1.9ha 95% 5% 0.012 0.027 
3


1.3 m /s 


3.4.3 Existing Drainage Networks 


The formal drainage systems around the site area consist of overland flow paths through 
road kerb and gutter systems, local piped drainage system owned and maintained by the 
CoS and a trunk drainage system which discharges to Sheas Creek and eventually the 
Alexandra Canal and Cooks River. The trunk drainage system is owned by Sydney Water 
Corporation. 


3.4.4 Preliminary Flood Analysis 


As part of the Alexandra Canal Catchment Flood Study, 2014, a catchment wide flood model 
was developed by Cardno using the SOBEK hydraulic modelling package. This model 
included a detailed representation of the underground drainage network. As part of 
subsequent work, the SOBEK model was converted to a TUFLOW hydraulic model. 


Provisional flood hazard mapping from the Floodplain Risk Management Study and Plan for 
the Alexandra Canal Catchment notes that the Cope St and Wellington St intersection 
presents a high hazard region with no effective flood access in adjacent areas. Where future 
development within the Waterloo precinct reduces the existing flood storage areas it is likely 
that an increase in flood depth would occur at another location. As a result, flood storage 
should be a careful consideration for future development to ensure that flood impacts are not 
significantly increased in other locations. 


The existing TUFLOW model was provided by CoS and formed the basis to document the 
preliminary flooding results. Preliminary flood modelling results are shown in Figure 15 to 
Figure 23, these indicate the flood depths, flood velocities and flood hazard for the area 
surrounding the Metro Quarter for 20 year ARI, 100 year ARI and the Probable Maximum 
Flood (PMF) storm events. 


These figures identify peak flood depths immediately adjacent to the Metro Quarter for a 
PMF storm event of up to 1.6 metres at the intersection of Wellington Street and Cope Street 
and 1.14 metres at the Botany Road and Wellington Street intersection based on the CoS 
flood results supplied. 
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There is significant flooding within the site and adjacent streets, additionally the floor levels 
of a number of the previous buildings did not comply with the CoS Interim Floodplain 
Management Policy. 


3.4.5 Preliminary Flood Analysis Conclusions 


From the preliminary flooding analysis and hydrology study it appears that sources of 
flooding within the vicinity of the Metro Quarter site can be attributed to a number of issues 
which include: 


 An outlet constrained trunk drainage at the Cope Street open channel; 


 Poor conveyance of runoff along Botany Road; and 


 Local trapped low points at the intersection of Wellington Street and Cope Street. 


The Cope Street open channel, shown in Figure 14 consists of a 2030mm(W) x 1750mm(H) 
brick wall and concrete channel bed which connects to a 1650mm(W) x 1650mm(H) 
concrete culvert under Botany Road. The Botany Road culvert provides a reduced waterway 
area for flow conveyance, resulting in hydraulic losses associated with the smaller culvert 
dimensions consequently providing a constraint on the system. This is further demonstrated 
during a 100 year ARI event where the Hydraulic Grade Line (HGL) is located above the 
road surface at this location. This creates limited opportunity for the upstream overland flow 
to enter the trunk drainage system until the HGL recedes below ground level. Upwelling or 
surcharging of the system may be occurring as a result of the downstream tailwater effects 
within the system. 


Figure 8 


Figure 14: Existing Open Channel 


Another source of flooding around the site involves poor conveyance of overland flow 
through Botany Road as well as trapped low points at the intersection of Cope Street and 
Wellington Street. This is due primarily to insufficient road grading causing runoff to pond in 
these locations during major storm events. 
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FIGURE 15 - EXISTING CASE 20YR ARI FLOOD DEPTHS 
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FIGURE 17 - EXISTING CASE PMF FLOOD DEPTHS 
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FIGURE 18 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - 20YR ARI FLOOD VELOCITY 
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FIGURE 19 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - 100YR ARI FLOOD VELOCITY 
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FIGURE 20 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - PMF FLOOD VELOCITY 
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FIGURE 21 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - 20YR ARI FLOOD HAZARD
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FIGURE 22 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - 100YR ARI FLOOD HAZARD
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FIGURE 23 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - PMF FLOOD HAZARD
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4.0 Assessment 


4.1 Design Criteria 


 


4.1.1 City of Sydney Development Control Plan 2012 


While the Sydney Development Control Plan 2012 (SDCP2012) does not apply to the 
proposal, subject to Clause 11 of the SRD SEPP, the flooding requirements under Section 
3.7 of the SDCP 2012 have been considered. 
 
 
Specific key requirements in the SDCP 2012 which relate to stormwater include: 
 


 A site specific flood study should be prepared to support the development of the site 


 The connection to the existing stormwater network are not to reduce the capacity of that 
infrastructure by more than 10 percent 


 Post development run-off from impermeable surfaces is to be managed by stormwater 
source measures that: contain frequent low-magnitude flows; maintain the natural balance 
between run-off and infiltration; remove some pollutants prior to discharge into receiving 
waters; prevent nuisance flows from affecting adjacent properties; and enable appropriate 
use of rainwater and stormwater 


 The stormwater quality management approach will involve integrating WSUD techniques in 
the proposed stormwater drainage system. The water quality requirements are 
summarised below 


─ Reduce the baseline and annual pollutant load for litter and vegetation larger than 
5mm by 90 percent 


─ Reduce the baseline annual pollutant load for total suspended solids by 85 percent 


─ Reduce the baseline annual pollutant load for phosphorous by 65 percent 


─ Reduce the baseline annual pollutant load for total nitrogen by 45 percent. 


 


4.1.2 City of Sydney Interim Floodplain Management Policy 


The Interim Floodplain Management Policy has been developed by the CoS which 
documents the requirements for the management of flood risk for all new developments 
within the CoS LGA. CoS has a responsibility to manage floodplains to ensure that any:  
  


 New development will not experience undue flood risk; and  


 Existing development will not be adversely flood affected through increased damage or 
hazard as a result of any new development. 


Table 2, extracted from the Interim Floodplain Management Policy (CoS, 2014) describes 
the permissible minimum building floor levels and below ground development Flood Planning 
Levels (FPLs) for the site development. Considering the existing flood conditions 
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surrounding the site, the majority of the site would be subject to FPL of the 100 year ARI + 
0.5 metres (corresponding to mainstream flooding) in Table 2. 
 
The following key performance criteria extracted from the Interim Floodplain Management 
Policy govern the permissible minimum building floor levels and below ground development 
flood planning levels for the Metro Quarter development.  
 
Based on the preliminary flood study results, the majority of the proposed Metro Quarter site 
is considered to be located within a floodplain.  


Table 2: Flood Planning Level Criteria for the Metro Quarter  
(Interim Floodplain Management Policy, City of Sydney 2014) 


Development Type Type of Flooding Flood Planning Level Comments 


Residential Habitable rooms Mainstream 


flooding (flood 


depth greater than 


0.25m 250mm) 


1% AEP / 100 year ARI 


flood level + 0.5  m 


Mainstream flooding 


occurs where the 


local drainage 


flooding criteria 


cannot be satisfied. 


Local drainage 


flooding  


(less than 250mm 


flood depth less 


than 0.25 m) 


1% AEP / 100 year ARI 


flood level + 0.5  m or Two 


times the depth of flow with 


a minimum of 0.3 m above 


the surrounding surface if 


the depth of flow in the 1% 


AEP100 year ARI flood is 


less than 0.25 m 


 


Non-habitable 


rooms such as a 


laundry or 


garage 


(excluding 


below-ground 


car parks) 


Mainstream or local 


drainage flooding 


1% AEP / 100 year ARI 


flood level 


Mainstream flooding 


occurs where the 


local drainage 


flooding criteria 


cannot be satisfied. 


Industrial or 


Commercial 


Retail Floor 


Levels 


Mainstream or local 


drainage flooding 


Merits approach presented 


by the applicant with a 


minimum of the 1% AEP / 


100 year ARI flood. The 


proposal must demonstrate 


a reasonable balance 


between flood protection 


and urban design outcomes 


for street level activation. 


Mainstream flooding 


occurs where the 


local drainage 


flooding criteria 


cannot be satisfied. 


Below ground 


garage/ car 


park 


All other below-


ground car 


parks 


Mainstream or local 


drainage flooding 


1% AEP / 100 year ARI 


flood level + 0.5  m or the 


PMF (whichever is the 


higher).  


The below ground 


garage/car park 


level applies to all 


possible ingress 


points to the car 


park such as vehicle 


entrances and exits, 


ventilation ducts, 


windows, light wells, 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 41 of 93 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix T – Water Quality, Flooding and Stormwater  assessment report 


 


 


Development Type Type of Flooding Flood Planning Level Comments 


lift shaft openings, 


risers and stairwells 


4.2 Design Standards 


CoS design standards have generally been adopted for the Metro Quarter development, as 
the stormwater infrastructure external to the buildings will eventually be dedicated to Council. 
A summary of each standard, code and other additional documents used in the design of 
stormwater infrastructure for the development is presented in Table 3. These standards are 
to be confirmed during later design stages and are included here for reference only.  
 
Table 3: Stormwater Drainage Reference Documents and Standards 


Reference 
Number 


Title 


CoS A4 City of Sydney Design Specification A4 Drainage Design 


RMS R11 RMS Specification R11. 


CPA Concrete Pipe Association’s “Concrete Pipe Selection and Installation” Guide 


AR&R Vol 1 Australian Rainfall and Runoff “A Guide to Flood Estimation” Volume 1, 1987. 


AR&R Vol 2 Australian Rainfall and Runoff “A Guide to Flood Estimation” Volume 2, 1987. 


AR&R – Project 10 Australian Rainfall and Runoff – Revision Projects “Appropriate Safety Criteria for People” 


AR&R – Project 11 Australian Rainfall and Runoff – Revision projects “Blockage of Hydraulic Structures” 


AS 3500.3 Australian Standard AS3500.3: Plumbing and Drainage Code – Stormwater Drainage (2003) 


AS 3725 Australian Standards AS3725: Design for Installing of Buried Concrete Pipes 


BBCW IP Botany Bay & Catchment Water Quality Improvement Plan. Sydney Metropolitan CMA, 2011 


NSW FDM  New South Wales Floodplain Development Manual  


4.3 Adopted Design Criteria 


Based on the planning commitments and the requirements of the various design standards, 
the stormwater drainage design criteria assumed for the development are summarised 
below in Table 4. These will be used to inform the proposed flood mitigation strategies. 
Table 4: Stormwater Drainage Design Criteria 


Item Standard Adopted Comment 
Hydrology    


Hydrological Model Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


DRAINS model Using the Time Area 


method – ILSAX 


Minor Design Storm Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


20 year ARI  


Major Design Storm Sydney Streets Technical 


Specifications: A4 


100 year ARI  
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Item Standard Adopted Comment 
Stormwater Drainage (City 


of Sydney, 2016) 


Hydraulics    


Pipe size Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


Min. 150mm diameter 


 


Min. 375mm diameter 


150 mm pipe diameter is 


the absolute minimum for 


pipes located in private 


property. 


 


375 mm pipe diameter is 


the minimum for pipes 


owned by City of Sydney. 


Pit spacing Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


Max. 40 m (pipes 375 mm 


to 750 mm dia.) 


Max. 60 m (pipes 750 mm 


to 1500 mm dia.) 


Max. 100 m (pipes greater 


than 1500 mm) 


 


Pit losses Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


Missouri Charts, (Sangster 


et al, 1958) 


 


Pit blockage factors Sydney Streets Technical 


Specifications: A4 


Stormwater Drainage (City 


of Sydney, 2016) 


Grated Inlet Pits: 90% 


Kerb Inlet Pits <=1.0 m 


 On-Grade: 50% 


 Sag: 70% 


Kerb Inlet Pits > 1.0 m 


 On-Grade: 20% 


   Sag: 50% 


Applied to proposed 


infrastructure 


Flood Hazard    


Appropriate Safety Criteria 


for People 


AR&R – Project 10 Max. Depth x Velocity = 


0.4m
2
s


-1
 


More details provided in 


ARR 2016 document.  


 


4.4 Stormwater Quantity Control Requirements 


4.4.1 Permissible Site Discharge (PSD) and On-Site Detention Requirements 


Sydney Water (the authority responsible for the downstream drainage network) has advised 
of the required stormwater quantity controls for the 13,500 square metre site in Table 5: 
 
Table 5: Sydney Water requirements for the Metro Quarter 


 


 


 


 


 


Sydney Water has further clarified this requirement with an email received on 25th October 
2016. (See Appendix A) It states that: 
 


On-Site Detention  Permitted Site Discharge 
(PSD) 


208m3 503L/s 
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‘Approval for the On Site Detention would only be given as part of the Section 73 application 
for this development. The On Site Detention is to be designed according to the above values 


and submitted to Sydney Water for approval with the Section 73 application.’ 
 


4.5 Proposed Stormwater Quantity Management 


The proposed stormwater drainage and runoff system for the Metro Quarter development 
will comply with the design requirements as identified in Section 4.3 with the main design 
considerations summarised below: 
 


 Post development stormwater runoff connections into existing drainage infrastructure will 
match pre-development case. (i.e. shared building downpipe connection to either Botany 
Road drainage or Cope Street to reflect existing cadastre boundary) 


 Compliance with Sydney Water total Permissible Site Discharge (PSD) requirements of 
503L/s (assuming 13,500 square metres area) and On Site Detention of 203 cubic 
metres for the entire site 


 On-site detention is to be situated above the 100 year ARI flood levels to facilitate 
discharge into potentially fully charged stormwater pipes 


 Sizing of on-site detention areas, including bypass areas, to be managed based on 
relevant stage of construction process 


 Management of water quantity to ensure no increase in stormwater discharge rate from 
the site for the 20 and 100 year ARI storms 


A DRAINS model was developed to assess the existing hydrological and hydraulic 
conditions for the site and revised to estimate the stormwater discharge from the site under 
the proposed future conditions. 
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4.5.1.1 Proposed Scenario 


 
Figure 24: Metro Quarter Overview of Catchment . (Note: Building layouts indicative only) 


The proposed drainage scheme considers the site in two sections, divided along the 
proposed new shared road (as indicated by a red line in Figure 24). There are four 
catchments identified as the buildings and bypass areas in the north section and buildings 
and bypass areas in the south section. These catchment areas are shown in Figure 24 
above and are each considered to be 100 percent impervious.  
 
The areas and theoretical PSD for each catchment are shown in Table 6 below. The PSD for 
the site has been provided by Sydney Water which indicates a PSD of 503L/s assumed over 
an area of 13,500 square metres. Extrapolating this information provides an approximate 
PSD rate per meter squared of 0.3726Ls-1m-2 for the site. This unit rate was used to 
determine the PSD for each sub-catchment. 
 
Table 6: Catchment Area and PSD 


Catchment 
Area 
(ha) 


Area 
(m2) 


PSD(L/s) PSD (m3/s) 


Compliance 
with Sydney 


Water 
Requirement


s 


Buildings 
(North) 


0.5626 5626 
209.621 0.210 


The total PSD 
for the site is 
0.476 m3/s 


which is less 
than the PSD 
of 0.503 m3/s 
required by 


Bypass_North 0.3173 3173 118.224 0.118 


Buildings 
(South) 


0.2581 2581 
96.166 0.096 


Bypass_South 0.1383 1383 51.530 0.052 


TOTAL 1.2763 12763 475.540 0.476 
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Sydney Water. 


 
A preliminary DRAINS model (See Figure 25) was produced to assess the suitability of the 
On-Site Detention approach and overall site discharge.  On-Site Detention volumes and 
orifice diameters were sized to achieve a compliant site discharge for each catchment area 
with allowance for freeboard and additional capacity. Table 7 below shows the On-Site 
Detention tank sizes required to maintain a compliant site discharge.  
 
This strategy produced a peak site discharge for a 100 year ARI storm event (1hr storm 
duration) of 0.425m3/s which is lower than Sydney Water’s required total site PSD of 
0.476m3/s as determined in Table 6. The existing site discharge based on pre-development 
conditions is 1.3m3/s as shown in Section 3.4.2. These results demonstrate that the On-Site 
Detention strategy can achieve a lower discharge than the existing case. 
 
Table 7: On-Site Detention Sizing  


Building  Detention 
Orifice Dia. 


(mm) 


Surface 
Area (m2) 


On-site 
Detention 
Volume 


(m3) 


Sydney Water 
Minimum 


Requirement (m3) 


North Building 180 155 320 The total on-site 
detention volume 
for the site is 480 
m3 which is more 
than the 208 m3 


required by 
Sydney Water. 


South Building  130 70 160 


Total 480 
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Figure 25: DRAINS Results 


4.6 Stormwater Quality Control Requirements 


4.6.1 Botany Bay and Catchment Water Quality Improvement Plan 


The Metro Quarter which falls within the Alexandra Canal catchment is governed by the 
Botany Bay and Catchment Water Quality Improvement Plan (BBWQIP). This plan details 
the water quality requirements for developments within the Botany Bay catchment and 
outlines the stormwater reduction standards for ‘large redevelopments’. These are described 
in the table below. 
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Table 8: BBWQIP Stormwater Quality Reduction Targets for Redevelopments 


 


Water Quality Parameters 
Large Developments 


(% reduction) 


Gross Pollutants 90 


Total Suspended Solids 
(TSS) 


85 


Total Phosphorous (TP) 65 


Total Nitrogen (TN) 45 


 
These requirements have been determined based on a range of scenarios and improvement 
options to measure the impact on total nitrogen reduction within Botany Bay over the 2030 
and 2070 timeframes. The BBWQIP was completed by the Sydney Metropolitan Catchment 
Management Authority (SMCMA) and has been adopted in the  SDCP 2012 which is 
discussed in Section 5.1.2. The stormwater quality management approach will involve 
integrating WSUD techniques in the proposed stormwater drainage system. This also 
reflects the obligations noted in the SEARs and the approach detailed in the CoS 
Decentralised Water Master Plan (CoS, 2012). 
 


4.6.2 Other Relevant Guidelines 


The following documents relevant to stormwater quality control were also reviewed and 
considered in the overall assessment. 


 Local Planning for Healthy Waterways using NSW Water Quality Objectives June 
2006 


 Managing Urban Stormwater – Harvesting and Reuse Guidelines December 2006 
 
Councils have incorporated their WSUD requirements in their respective DCPs. For this 
study, the SDCP 2012 discussed in Section 4.1.1, is applicable. 
 


4.6.2.1 Local Planning for Healthy Waterways Using NSW Water Quality Objectives 
June 2006 


This document outlines a six-step framework for local councils to establish a water quality 
strategy and collectively contribute to the health of waterways in NSW: 


1. Recognizing the community’s values for waterways in LEPs – Water quality 


objectives should be readily included in LEPs and DCPs as high-level objectives to 


reflect their important in planning decisions. 


2. Assessing the current condition of waterways – Councils should consider condition of 


waterways, key pressured on their health and potential risks to water quality during 


assimilation of information for their LEPs and DCPs. 


3. Identifying significant risks to water quality – Review of existing and potential 


activities and use of conceptual and predictive models for decision-making. 
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4. Identifying zones that protect river corridors, wetlands and sensitive landscapes – 


Identifying buffer zones of natural vegetation should be a key priority to support water 


quality objectives and their protection and enhancement should be facilitated through 


planning controls. 


5. Planning for higher risk developments – Identifying sensitive locations that would 


cause high risk to water quality, establish best land use for designated areas during 


such assessments. 


6. Setting benchmarks for design and best practice – Setting performance benchmarks 


to minimize impacts on water quality and river health during ongoing activities for 


development, such as the NSW Building Sustainability Index (BASIX). 


4.6.2.2 Managing Urban Stormwater – Harvesting and Reuse Guidelines December 
2006 


This guideline outlines the following main considerations for stormwater harvesting and 
reuse projects, based on experience gained from previous projects: 


 Planning – Relevance of the project under consideration within the overarching 
integrated urban water cycle management strategy.  


 Project design – Meeting end-use requirements and treatment of Stormwater to 
address public health and environmental risks.   


 Operations, maintenance and monitoring – Assessing the sustainability of the project 
and monitoring impacts to public health and the environment. 


The following key considerations in the design of stormwater storage are specified in the 
document: 


 Store sufficient water to balance supply and demand, and meet reliability of supply 
objectives; and 


 Design above-ground storages to minimise mosquito habitat (virus control), risks to 
public safety and risks to water quality (e.g. eutrophication), and address dam safety 
issues. 


The default stormwater quality criteria for managing public health risks for various 
applications are outlined in Table 4.5 and Table 6.4 of the guideline, extracted below in 
Figure 26 and Figure 27 respectively. The treatment adopted for a stormwater reuse project 
should relate to the stormwater quality criteria. Indicative levels of pollution retention for 
various stormwater treatment measures can be found in Table 6.7 of the document, 
extracted in Figure 28. 
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Figure 26: Specific management measures for various applications 
 


Source: Managing Urban Stormwater – Harvesting and Reuse Guidelines Dec 2006 
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Figure 27: Stormwater quality criteria 


Source: Managing Urban Stormwater – Harvesting and Reuse Guidelines Dec 2006 
 


 


Figure 28: Indicative levels of pollution retention 


Source: Managing Urban Stormwater – Harvesting and Reuse Guidelines Dec 2006 
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4.7 Proposed Stormwater Quality Control 


4.7.1 Water Sensitive Urban Design (WSUD) Implementation 


WSUD measures, including gross pollutant traps, passive irrigation, bio-retention areas and 
rainwater harvesting were considered for the development. General layouts have been 
adopted for the current design, and further details including subsoil drainage and exact 
infrastructure layouts will be further developed in detailed design. Below provides a 
preliminary summary of WSUD measures that can be implemented within the site. 
 


4.7.2 On Site Treatment of Stormwater 


At-source stormwater pollution control devices provide flexibility to achieve stormwater 
pollution reduction targets prior to discharge from site. These are placed in tanks beneath 
podium courtyards and within the upper levels of underground car parks. To remain free 
from tail-water impacts caused by downstream stormwater networks, tanks will be elevated 
at or above street level.  
 


4.7.3 Compliance With Stormwater Treatment Targets 


This section presents the suggested stormwater quality management approach for the Metro 
Quarter to achieve the CoS’s stormwater quality reduction targets.  
 
The preliminary calculations are based on MUSIC modelling and a commonly available 
proprietary stormwater treatment device Full Flow ZPG 690mm cartridge. There are a range 
of other devices available in the markets which perform a similar function such as the 
Stormfilter™ cartridges and an alternative arrangement employing these may be feasible, 
subject to demonstration through MUSIC modelling. 
 
The suggested strategy is to locate Full Flow ZPG 690mm cartridge units within 930mm 
deep chambers at end-of-pipe locations underneath courtyards and within/adjacent to On-
Site Detention tanks. Note that each chamber cannot be counted to contribute to the overall 
On-Site Detention volume required for each building. Chamber surface areas (assumed to 
be 930mm deep) and required numbers of cartridges are listed in Table 9 and the notional 
catchments for each chamber are proposed based on the labelling presented in Figure 29 
below.  
 
Where several chambers are required for a single building, due to downpipe spacing 
constraints, then the number of cartridges shall be proportioned based on the catchment 
area split to each chamber.  While the locations of these devices are subject to detailed 
design, a typical arrangement is provided in Appendix B. Please also refer to the chosen 
supplier’s standard drawings.  
 
It is advised that pits within courtyards draining to chambers also be fitted with gross 
pollutant traps such as Enviropod® – Gully Pit Inserts to trap silt and litter and prolong the 
life of the filter units. 
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Figure 29: Option 1 On-Site Detention Layout and Stormwater Quality Catchments 


Note: Building layouts indicative only. 
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Table 9: Catchment Area and PSD 


Catchment  
(Refer to Figure 


29) 
Area (ha) 


No. of Full 
Flow ZPG 


690mm 
Cartridges 


Filter 
Chamber 


Area  
(m2) 


Notional 
Outlet 


Pipe Dia 
(mm) 


Water 
Quality 
Targets 


Achieved 


Building A 0.10 8 3.8 81  Total Gross 
Pollutants 
reduced by 
90%; 


 TSS reduced 
by 85%; 


 TP reduced 
by 65%; and 


 TN reduced 
by 45% 


Building B 0.11 9 3.7 87 


Building D 0.13 10 3.8 92 


Building C 0.08 7 3.8 75 


Building E 0.12 10 3.8 92 


Building H 0.03 3 1.7 49 


Building F 0.09 8 3.8 81 


Building G 0.17 13 7.5 105 


Bypass_01 0.07 5 3.8 65 


Bypass_02 0.05 4 1.7 58 


Bypass_03 0.19 14 7.5 109 


Bypass_04 0.03 3 1.7 49 


Bypass_05 0.10 8 3.8 81 


 


4.8 Post-Development Flood Conditions 


4.8.1 Methodology 


The Alexandra Canal Catchment Flood Study was prepared for the CoS by Cardno in 2014. 
As part of this study, a catchment wide flood model was developed using the SOBEK 
hydraulic modelling package. This model included a detailed representation of the 
underground drainage network. As part of subsequent work, the SOBEK model was 
converted to a TUFLOW hydraulic model.  
 
Accompanying this model, a DRAINS hydrologic model has been prepared to provide inflow 
information to the hydraulic model. AECOM has adapted these models (as provided by 
Council on 29 February 2016) to undertake the present flood impact assessment. 
Modifications that have been made to the existing case models include: 
 


 modifying the existing building outline polygons to represent the current building outlines 
as shown in recent aerial photographs 


 including additional detail for the Waterloo Precinct, such as greater definition regarding 
street landscaping 


 updating the terrain surrounding the Metro Quarter based on recent topographic survey 


 refining the catchment inflows to provide a better representation of flow paths on the site 
and enable the AECOM DRAINS model to be used to represent the drainage on the site 


 adding additional pipes and inlet pits to represent the existing drainage from the site 


 undertaking a number of other minor adjustments to improve the numerical stability of 
the TUFLOW model.  
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For each design flood event, the modified existing case TUFLOW model was then run for a 
range of durations as outlined in the Alexandra Canal Catchment Flood Study (Cardno 
2014). For the 100 year ARI events, 60 and 90 minute events were identified as being 
critical, while for the PMF the 30 and 45 minute durations were critical. Flood levels for each 
event are taken as the envelope of all the identified critical durations. 
 
To reach a feasible solution for acceptable levels of personal and property safety, an 
iterative design process was followed and building levels were coordinated with the site 
architects and urban designers to ensure they are at or higher than the flood planning levels 
and are responsive to the recommended flood evacuation procedures. 
 


4.8.2 Proposed Development Flood Depth, Flood Velocity and Flood Hazard 


Flooding characteristics including flood depths, flood velocities and flood hazard for the 
proposed development are shown in Figure 30 to Figure 38 for the 20 year ARI, 100 year 
ARI, and the PMF events respectively. There is a significant area of ponding in Cope Street 
between the intersection with Wellington Street and extending to the intersection with John 
Street. This ponding is the result of significant overland flows passing down Cope Street, 
with contributions from within the Waterloo Estate. The model results indicated that the trunk 
drainage capacity downstream of Cope Street is insufficient to effectively drain this trapped 
low point.  
 
Outside of the Metro Quarter and within the Waterloo SSP, there is an area of ponding on 
George Street between John Street and McEvoy Street. This is a result of a trapped low 
point that has formed in the terrain with insufficient drainage. Peak ponding depths are 
approximately in the range of 0.7m to 1.0m adjacent to the site along Cope Street. 
 


4.8.3 Proposed Development Flood Impacts 


As there is existing flooding in Cope Street, and the surrounding catchment is already 
constrained by development, there is little or no ability for any adverse flood impacts 
resulting from the proposed development on the site to be absorbed. Each building will 
contain an on-site detention tank, to reduce the peak outflow from the site, and this will 
assist in offsetting any potential adverse impacts downstream.  


Flood impacts during the 20 year, 100 year ARI and PMF design storms, are shown in 
Figure 30 to Figure 38. In the model, for the 100 year ARI, the station box development in 
Waterloo results in minimal flood impacts in the surrounding streets and the surrounding 
properties are unaffected.  No impacts on Cope Street north of Raglan Street upstream of 
the Metro Quarter, or in Wellington Street downstream of the Metro Quarter, are predicted by 
the flood model. Along Cope Street, where the footpath is to be widened, some localised 
adjustments are associated with the change in the finished surface level. Increases in flood 
levels of up to 60 millimetres and decreases of up to 100 millimetres are noted locally. 
Velocities in the existing and developed cases remain below 0.2 m/s on Raglan Street and 
reach up to 1.8 m/s on Cope Street. The rate of rise and duration of inundation at key 
building entry ways are changed by only a few minutes, as indicated in Figure 42 to Figure 
44. 
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Flood depth, velocity, provisional hazard and rate of rise remain considerably unchanged, 
and no additional properties are impacted as a result of these alterations to the finished 
surface. Table 10 below is a summary of flooding characteristics, the spatial or temporal 
variability of which are demonstrated through several figures. 


Table 10: Summary of Flooding Characteristics 


Flooding 
Characteristic 


Pre-Development Post-Development 


Flood Depth Figure 15, Figure 16 and Figure 17 Figure 30, Figure 31 and Figure 32 


Flood Velocity Figure 18, Figure 19 and Figure 20 Figure 33, Figure 34 and Figure 35 


Flood Hazard  Figure 21, Figure 22 and Figure 23 Figure 36, Figure 37 and Figure 38 


Flood Impact Figure 39, Figure 40 and Figure 41 


Rate of Rise Figure 42, Figure 43 and Figure 44 


 
Hence, while flood levels following the development of the Metro Quarter are expected to 
rise due to widening of kerbs, regrading of road and some landscaping, this will not have an 
adverse impact on existing development. 
 


 


4.8.4 Cumulative Flood Impacts 


Flood risk assessment for the Metro Quarter has taken into consideration the proposed 
development for the site. Since the site is expected to be developed before the wider 
Waterloo Precinct and because the adjacent areas in the catchment are fully developed, any 
further development will not have an impact on the future cumulative flood risk. 
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FIGURE 30 - PROPOSED DEVELOPMENT 20YR ARI: FLOOD DEPTHS
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FIGURE 31 - PROPOSED DEVELOPMENT 100YR ARI: FLOOD DEPTHS
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FIGURE 32 - PROPOSED DEVELOPMENT PMF: FLOOD DEPTHS
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.


FIGURE 33 - WATERLOO METRO QUARTER - PRE-DEVELOPMENT - 20YR ARI FLOOD VELOCITY
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.


FIGURE 34 - WATERLOO METRO QUARTER - POST-DEVELOPMENT - 100YR ARI FLOOD VELOCITY
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.


FIGURE 35 - WATERLOO METRO QUARTER - POST-DEVELOPMENT - PMF FLOOD VELOCITY
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.


FIGURE 36 - WATERLOO METRO QUARTER - POST-DEVELOPMENT - 20YR ARI FLOOD HAZARD
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FIGURE 37 - WATERLOO METRO QUARTER - POST-DEVELOPMENT - 100YR ARI FLOOD HAZARD
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.


FIGURE 38 - WATERLOO METRO QUARTER - POST-DEVELOPMENT - PMF FLOOD HAZARD
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Note: Building layouts indicative only. Changes to built form within the
same envelope do not have a significant impact on flood modelling.
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FIGURE 40 - PROPOSED DEVELOPMENT 100YR ARI: FLOOD IMPACTS
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FIGURE 41 - PROPOSED DEVELOPMENT PMF: FLOOD IMPACTS
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Figure 42: Existing and Proposed Development: Rate of Rise at Location 1 (Metro Quarter North) 
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Figure 43: Existing and Proposed Development: Rate of Rise at Location 2 (Metro Quarter West) 


 


 


 


 


 


 


14.5


15


15.5


16


16.5


17


0 0.5 1 1.5 2


W
a
te


r 
L
e
v
e
l 
(m


 A
H


D
) 


Time (hr) 


METRO QUARTER 
Location 2 


Water level vs. time 
 


20yr ARI Existing
Conditions


20yr ARI
Proposed
Conditions
100yr ARI Existing
Conditions


100yr ARI
Proposed
Conditions
PMF Existing
Conditions


PMF Proposed
ConditionsGL  


GL     Ground level 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 70 of 93 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix T – Water Quality, Flooding and Stormwater  assessment report 


 


 


 


 


Figure 44: Existing and Proposed Development: Rate of Rise at Location 3 (Metro Quarter South) 
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4.8.5 Flood Planning Levels (FPLs) 


The proposed site has been designed to account for the flood risks prevalent throughout and 
surrounding the site. Proposed ground levels will be raised to ensure there are no floodwater 
breeches from significant storm events particularly at Metro and building entrances. Section 
4.1.2 reflects the permissible minimum building floor levels and below ground development 
FPLs in accordance with Interim Floodplain Management Policy (CoS, 2014).  
 
Recommended FPLs for Metro Quarter are shown in Figure 46 where the adopted criterion 
for setting of flood planning level was maximum of PMF and 100 year ARI +0.5m. The FPLs 
for areas contiguous with the Waterloo Metro station including station entrances are subject 
to the CSSI Approval and confirmation by TfNSW / Sydney Metro. 
 
Building levels have been coordinated with the site architect to ensure that acceptable levels 
of personal and property safety are achieved. For public private domain engagement, this 
has required setting of appropriate FPL for retail establishments. While their entrances can 
be at street level, a stepped up zone inside ground level retail properties above the FPL will 
need to be considered by site architects, where possible, to facilitate shelter in place 
evacuation discussed in Section 4.10. An indicative internal treatment for retail properties is 
shown in the Figure 45 below which could be developed during the detailed design phase. 
Treatment options for retail properties affected by flooding should be developed further 
during the detailed design phase. 
 


 
 
Figure 45: Indicative internal treatment for retail properties 
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4.9 Climate Change 


4.9.1 Climate Change Sensitivity Analysis 


This section should be read in conjunction with the Climate Change Adaptation Report 


Waterloo - Metro Quarter (AECOM, 2018). 


 
Changing rainfall patterns are often associated with climate change. These include 
increased average temperatures and shorter but more intense summer rainfalls which 
introduce additional flood risks to the Metro Quarter site.  
 
A sensitivity analysis for climate change has been performed for both the existing and 
proposed development cases. The current climate change guidelines in Australia are based 
on the Intergovernmental Panel on Climate Change Fifth Assessment Report (IPCC AR5). 
The recent draft revision of Australian Rainfall and Runoff (ARR 2016) provides guidelines 
for assessing climate change impacts on flood behaviour and is based on IPCC AR5 
projections. It recommends a risk-based approach that considers: 
 


 Regional climate change projections 


 Service life of asset/planning horizon  


 Design standard 


 Purpose and nature of the asset 


 Consequence of failure of the asset 
 
Current climate change projections as documented in IPCC AR5 are based on four climate 
change futures, which are classified based on likely predictions of greenhouse gases emitted 
in the years to come. These are called Representative Concentration Pathways (RCPs). A 
10 percent increase in rainfall intensity corresponds to 2090 conditions predicted under the 
RCP 4.5 emissions scenario (ARR 2016). 
 
The sensitivity analysis for Metro Quarter was undertaken by increasing the rainfall intensity 
by 10 percent for the 100 year ARI, in line with the requirement adopted for Sydney Metro 
which has been derived from ARR 2016 and OEH Guidelines. Flood modelling results 
including flood depths and flood impacts for the existing and proposed cases are shown in 
Figure 47, Figure 48 and Figure 49. 
 
Increasing the 100 year ARI rainfall intensity by 10 percent to account for potential future 
climate change increased flood level around the Metro Quarter by up to 60 mm. As such, the 
FPL at locations where it is less than the PMF level will increase by up to 60 mm in the 
northern portion of the site. 
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FIGURE 47 - EXISTING CASE 100YR ARI FLOOD DEPTHS (INC CLIMATE CHANGE)
(+10% ARI INCREASE TESTED)
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FIGURE 48 - PROPOSED DEVELOPMENT 100YR ARI FLOOD DEPTHS (INC CLIMATE CHANGE)
(+10% ARI INCREASE TESTED)
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FIGURE 49 - PROPOSED DEVELOPMENT 100YR ARI FLOOD IMPACTS (INC CLIMATE CHANGE)
(+10% ARI INCREASE TESTED)
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4.10 Emergency Response 


Potential emergency response measures have been identified to assist in reducing the 
consequences of flood risks. For the Metro Quarter, this will primarily rely on adopting an 
appropriate FPL, and ensuring that developments are sufficiently raised to enable a shelter 
in place strategy to be effective.  


Evacuation of the metro station, including retail tenancies within the two above ground 
structures, is subject to the CSSI Approval and will be managed through the detailed design 
phase of that application. 


Sufficient warning time can be provided for the occupied areas including retail levels where 
the occupants will need to move to the stepped up shelter in place zone within their property 
(refer to Figure 50) to get to the muster point such as the loading dock. 
 
During infrequent and rare flood events, potentially hazardous flood conditions may 
temporarily impede emergency vehicles from accessing the Metro Quarter, as flood depths 
exceed 1 metre on the southern side. It may be possible for emergency vehicles to access 
the Metro Quarter from Raglan Street; however this will be dependent on the flood 
conditions in the surrounding streets, as well as the judgment of the vehicle operator. The 
expected duration of flooding is anticipated to be relatively short, with the flooding along 
Cope Street and Botany Road responding quickly to local rainfall. As a consequence, flood 
levels will recede relatively quickly (approximately 1 hour following storm commencement) 
which will eventually allow vehicle access to the Metro Quarter following the rainfall event. 
Isolated ponding areas may remain throughout the catchment that take longer to recede, 
and these may contribute to traffic issues.  
 
The flood hazard is most appropriately managed for residents with a shelter in place 
strategy, as the duration of inundation is relatively short and the rate of rise is relatively 
rapid. Any residual risks to the residential areas, and the risks to the retail spaces, will 
require an operational flood emergency response plan. This plan can be supported with 
appropriate design features as identified in the report (refer to Section 4.8.5). Future work 
should be undertaken to: 
 
• Develop an operational flood emergency response plan. The plan will, at a minimum, 


confirm the most appropriate response strategy, nominate shelter locations or muster 
points, plot the recommended evacuation routes, consider the timeline to execute the 
plan, identify trigger conditions for initiating the plan, and assign specific 
responsibilities; 


• Provide appropriate facilities and shelter spaces to support the response strategy; 


• Consult the local State Emergency Service (SES) and other emergency services; 


• Communicate the plan to residents and other building occupants; and 


• Develop an appropriate operational response for the station (under separate 
approval) to manage the number of people who may be exiting the station during a 
flood event. Station box retail spaces are also considered under a separate approval 
which will undergo their own detailed design (including flooding emergency). 
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It should be noted that the detailed design of site may necessitate formulation of improved 
emergency response frameworks in which additional studies will be required in the detailed 
design phase. 
 


 


Figure 50: Emergency Response 
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5.0 Implementation Plan & Strategy 


 


5.1 Stormwater and Flooding Management Plan 


A combined stormwater and flooding management plan for the Metro Quarter site is shown 
in the Figure 51. 


5.2 Draft Waterloo Metro Quarter DCP Provisions 


A summary of the proposed provisions in the draft Waterloo Metro Quarter DCP, which is 
submitted as part of the SSP Study, is provided in the table below. 


Table 11: DCP Provisions 


Measure Recommended Provision 


On-Site Detention  Combined on-site detention tank volume of 480 m
3 
 


Water Quality Targets and WSUD   Reduction of baseline annual pollutant load for litter and 


vegetation larger than 5mm by 90 percent; 


 Reduction of baseline annual pollutant load for total 


suspended solids by 85 percent; 


 Reduction of baseline annual pollutant load for total 


phosphorous by 65 percent; and  


 Reduction of baseline annual pollutant load for total 


nitrogen by 45 percent. 


Flood Planning Levels  


Residential Habitable rooms 100 year ARI flood level + 0.5 m or the PMF (whichever is the 


higher). 


Non-habitable 


rooms such as a 


laundry or garage 


(excluding below-


ground car parks) 


100 year ARI flood level. 


Industrial or 


Commercial 


Retail Floor Levels 100 year ARI flood level. 


Stepped up zone inside property for shelter in place evacuation 


for emergency response. 


Below ground 


garage/ car park 


All other below-


ground car parks 


100 year ARI flood level + 0.5 m or the PMF (whichever is the 


higher).  


Areas contiguous 


with Waterloo 


Metro Station 


(including station 


entrances) 


To be compliant with the Critical State Significant Infrastructure Sydney Metro City & 


Southwest Chatswood to Sydenham Conditions of Approval dated 9 January 2017. 


Note: It is recommended that CoS carry forward other existing provisions pertaining to stormwater and flooding  
 outlined in the  SDCP 2012. 
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The key factors that need to be taken into consideration at the implementation stage are:  
 


1) Each developer is responsible for managing rainfall run-off from their respective 
development sites; 


2) The total required On-Site Detention volume is approximately 480m3 split through a 
number of different catchment zones. Refer to Section 4.5. Hydraulic calculations at the 
detailed design development stage will determine the final detention storage volumes, 
outlets and interfaces; 


3) On-Site Detention should be situated above the 100 year ARI Flood Level to facilitate 
discharge into potentially fully charged stormwater pipes; 


4) Building floor levels to be assessed against proposed flood depths to mitigate future flood 
risks; and 


5) Flood protection and on-site detention is required prior to any construction or occupancy 
certificate. 
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FIGURE 51 - WATERLOO METRO QUARTER


STORMWATER AND FLOODING MANAGEMENT PLAN
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5.3 Staging 


The development timeframe for the Metro Quarter is between 2 years (lower scenario) to 10 
years (upper scenario). Preliminary staging of the proposed stormwater services is shown in 
Figure 52 below while the exact staging is subject to detailed design development in parallel 
with any utility diversion requirements and road upgrades for the delivery of the proposed 
station. 


 


Figure 52: Staging of Metro Quarter Stormwater Services 


The key factors that need to be taken into consideration at the implementation stage are:  
 


1) Sizing on On-Site Detention areas, including bypass areas, to be managed based on 
relevant stage of construction process; 


2)  Flood mitigation is required for both the metro box and subsequent development of the 
metro quarter; 


3) Interim detention storage measures could take the form of parapets, with a slope towards 
downpipes connected via risers in the station to the adjacent stormwater pipes. Trash 
screens and access to be considered in the detailed design; and 


4) Staging of Metro Quarter over-station development is independent of the developments in 
the wider Waterloo Precinct. However, the commencement will depend upon tunnels, 
station and excavation (TSE) and subsequent station box works by Sydney Metro. The 
responsibility related to interim detention storage during interfacing periods is of 
consideration during the detailed design phase. 
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6.0 Water Cycle Management 


This section evaluates the potential for adoption of an Integrated Water Cycle Management 
approach at Metro Quarter which includes rainwater harvesting, reuse and recycled water to 
achieve the best possible outcomes for a Green Star accreditation. This section can be read 
in conjunction with the accompanying Waterloo Metro Precinct Utilities and Infrastructure 
Servicing Study and Waterloo Metro Precinct ESD Report.  
 
The proposed development comprises a mix of retail and commercial uses with open public 
space and residential towers. For potable water supply, the area is within the Potts Hill Trunk 
Delivery System incorporating the Potts Hill Reservoir and Crown Street Reservoir.  
Although Sydney Water does not provide recycled water to the study area, the adjacent 
Green Square Town Centre does include a privately operated recycled water scheme 
wherein there may be opportunities to extend this system to the Metro Quarter study area. 


6.1 Population 


The target dwelling yield within for the Metro Quarter site is 700 apartments. Based on 
approximate occupancy rates for multi residential developments within the CoS (2 
people/apartment occupancy) the future population is expected to be 1,400 residents within 
the subject area. 


6.2 Residential Demands 


The CoS Decentralised Water Masterplan provides a basis for determining the split of 
potable and non-potable water use in multi dwelling apartments. This study found that multi-
unit dwellings consume approximately 156kL/dwelling/year and approximately 42 percent of 
these demands could be supplied by non-potable water. Applying this water usage rate to 
the proposed dwelling yield gives an indicative water usage volume for the proposed 
development. A breakdown of typical potable and non-potable water demands is provided in  
Table 12. 
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Table 12: Water usage


 


 
The water usage figures show that the use of recycled water for all non-potable water 
demands and use of efficient shower heads could provide a reduction in potable water use 
of 51 percent against the BASIX benchmark. 
 


6.3 External Water Use and Irrigation 


The public plaza area will total 1,400 square metres  which is intended to have high amenity 
with some paved and open grassed areas with planted trees. The irrigation rate for the 
grassed area is expected to be moderate (2.5ML/ha or 250mm/year).  
 
The proposed community square is intended to provide high amenity to local residents. Due 
to the relatively low proportion of public open space provided within the development, it is 
expected that the open space will be well patronised and will demand a high rate of irrigation 
of approximately (4ML/ha or 400mm/year).  
 
Passive irrigation is proposed for street trees and no further water usage is associated with 
this landscape. However, if passive irrigation is not pursued as a strategy for irrigating street 
trees, there will be slight reductions in stormwater pollution removals and other options for 
rainwater tanks on buildings can be explored.  
 


6.4 Water Balance 


Based on Table 10, potable water supply will generally be used for potable demands (58 
percent of residential water split) while harvested rainwater and recycled water may be used 
for non-potable water uses (42 percent of residential water split).  
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It should be noted that if recycled water is used, the addition of rainwater tanks may not be 
cost-effective due to the duplication of water supply infrastructure.  
 
The annual water balance for the proposed development will depend upon the final 
approach adopted and should be clarified during the detailed design phase as well as 
subsequent detailed development applications for built form. 
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7.0 Response to SEARs 


This Water Quality, Flooding and Stormwater Report presents the proposed stormwater 
management approach for the Metro Quarter site. This proposed management approach 
satisfies the  SEARs issued by the DPE, addresses CoS requirements and adheres to the 
Sydney Water quantity control standards. The following table provides a summary of how 
the relevant SEARs have been met in this report.  
Table 13: Response to Waterloo SSP Requirements 


Metro Quarter OSD SEARs Stormwater Management Response 


14.0 Flooding and Stormwater  


 undertake a concept flood study and flood 
management plan to inform a detailed flood 
impact assessment in accordance with the NSW 
Floodplain Development Manual (2005) and 
demonstrate consideration of the Alexandra 
Canal Floodplain Risk Management Study and 
other existing flood studies for the catchment 
area. 


 


This report considers all of the documents discussed in 
Sections 3.2and 4.1.2. 


This report considers strategies listed and previous reports 
as discussed in Section 4.6.2. The document WSUD 
Guidelines Landcom 2009 is out of circulation and no 
revision has been published for the same. CoS has 
incorporated its WSUD requirements in the SDCP 2012 
which have been taken into consideration for this study. 


 identify minimum floor levels for buildings and 
recommend flood management and/or 
evacuation plan as relevant to the concept 
proposal. 


 


Please refer to Sections 3.4.4 and 3.4.5 for existing flood 
conditions and Section 5.8 for post-development flood 
conditions. 


As a part of this report a flood risk assessment has been 
developed in consultation with the Cos. Flooding 
characteristics and their spatial / temporal variation across 
the site are demonstrated through several figures. Please 
refer to Table 10 for the summary. Current flood modelling 
for the concept design satisfies the SEARs for this 
application. Further modelling will be required site wide 
during the detailed design phase. 


Please refer to Section 4.10. Recommendations regarding 
appropriate emergency responses have been included in 
this report. 


This report includes an implementation plan and strategy 
under Section 5.0 sufficient for the concept stage. Further 
evaluation will be required during the detailed design phase 
with a particular focus on any interfacing works with Sydney 
Metro. 


 include a stormwater management strategy 
which must consider the relevant local council 
stormwater management policy and Water 
Sensitive Urban Design Principles. 


 


Please refer to Sections 4.5, 4.7, 4.8.5 and 4.10. All building 
developments are to comply with the Sydney Water PSD 
and on-site detention requirements. Provision has been 
considered in the hydraulic modelling as part of this report. 
Sydney Water approval will be sought as part of each 
construction package.  


This report provides an assessment of the potential impacts 


on the hydrology and hydrogeology and details how the 


water quality targets can be achieved. Please refer to 


Section 4.7. 


The assessment for the concept design satisfies the SEARs 
for this application. Further assessment will be required site 
wide during the detailed design phase. 
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8.0 Conclusion 


Preliminary flood modelling of the Metro Quarter site under existing conditions as well as for 
the post-development case has been undertaken using a modified version of the CoS 
TUFLOW model for the Alexandra Canal Flood Study. The results of these initial cases have 
been presented in parallel with information indicating existing stormwater infrastructure.  
 
Under current flood conditions, ponding occurs in Cope Street between the intersection with 
Wellington Street and extending to the intersection with John Street. This ponding is the 
result of overland flows coming down Cope Street, with contributions from within the 
Waterloo Estate. The depth of ponding in the southern portion of the site is up to 1 metre for 
the 100 year ARI and 1.6 metres for the PMF. 
 
As a consequence of this ponding, the FPL at the southern end of the Metro Quarter based 
on existing conditions in this area is approximately 1.5 metres above street level, while at the 
north end; it is up to 0.9 metres above the street level. At most locations enveloping the site, 
the FPL are influenced by the ponding area occurring at Cope Street and Wellington Street. 
Entrances to underground areas such as carparks are also required to be flood free in the 
PMF event. Due to these requirements, carpark entrances may need to be ramped up 
approximately 1.6 metres above street level before ramping down into basement areas. 
Recommended FPLs for Metro Quarter have been provided where the adopted criterion for 
setting of flood planning level was maximum of PMF and 100 year ARI +0.5m. The FPLs for 
metro station elements will be established as part of the CSSI Approval and coordinated with 
Sydney Metro in the detailed design of the metro station and OSD elements. 
 
This report outlines potential mitigation measures to offset adverse flooding impacts during 
extreme weather events. These include on-site detention and appropriate building flood 
planning levels.  It is likely that the flood impacts can be addressed but will require additional 
iterative design development. Climate change has also been addressed in this report 
through conducting a sensitivity analysis by taking an additional 10 percent increase on top 
of the 100 year ARI storm event. Figures showing the resultant flood depths, flood velocities, 
flood hazards and flood impacts over current and proposed scenarios have been included. 
 
The extensive ponding identified during the PMF also presents evacuation considerations. 
Evacuation from the buildings in this precinct or emergency vehicle access is a possibility; 
however, as the buildings will be above the PMF level, a shelter in place strategy is 
preferable to avoid unnecessary vehicle or pedestrian movement during extreme storm 
events. Sufficient warning time can be provided for the occupied areas including retail levels 
where the occupants will need to move to the stepped up shelter in place zone within their 
property. Suitable facilities and a flood management plan will be required to support this. 
 
WSUD features have been assessed against pollution reduction targets as outlined in the 
SEARs.  The suggested strategy from MUSIC modelling is to use stormwater filter cartridges 
in on-site detention tanks. While the MUSIC modelling results indicate that the nutrient 
reduction targets can also be met using a mix of gross pollutant traps. Additionally, an 
integrated water cycle management approach may be adopted for the site in order to 
maximize stormwater harvesting, reuse and recycle to achieve desirable outcomes for a 
highly green and sustainable development. 
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Based on the investigations undertaken, the relevant SEARs have been wholly satisfied for 
the concept level proposal with further investigations for detailed design applications 
identified in Section 8 of this report. Considering the buildings can be safely occupied, 
flooding risks at Metro Quarter can be mitigated using appropriate FPLs, setbacks and 
emergency response frameworks and WSUD measures can be readily implemented for 
water quality enhancement, the site is suitable to be a mixed-use development comprising 
residential, commercial, open spaces and community facilities. 
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Appendix B 


Typical Arrangement – Combined On-Site Detention & Filter 
Cartridges 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Blacktown City Council


 ISO 9001
International Standards


Certifications







 


 


  


 


© Sydney Metro 2018 
 


 
Page 92 of 93 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix T – Water Quality, Flooding and Stormwater  assessment report 


 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 93 of 93 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix T – Water Quality, Flooding and Stormwater  assessment report 


 


 


 
 
 
 
 


This page has been 
intentionally left blank 







Geotechnical and Contamination Report


DRAFT Project number: 60548168


Prepared for:  Urban Growth NSW Development Corporation  ABN: 41 163 782 371 AECOM
51












21 Sydney Metro | Pitt Street North Over-Station Development EIS


REFLECTIVITY IMPACT 
ASSESSMENT REPORT


APPENDIX U







30 Sydney Metro | Pitt Street North Over-Station Development EIS







 


 


  


 


 


 


 
 
 


 


Sydney Metro City & Southwest: 


Waterloo Over Station 


Development 


 
Reflectivity impact assessment report 


 


 


 


Applicable to: Sydney Metro City & Southwest 


Author: SLR Consulting Australia 


Owner Sydney Metro 


Status: Final 


Version: Version Final 


Date of issue: 31 October 2018 


Review date:  


© Sydney Metro 2018 


 


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 2 of 28 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix U – Reflectivity assessment report 


 


 
 


 


Table of Contents 


1.0 Introduction ............................................................................................................ 3 


1.1 Purpose of this report ................................................................................. 3 


1.2 Overview of the Sydney Metro in its context ............................................... 4 


1.3 Nominated State Significant Precinct - Waterloo ......................................... 7 


1.4 Planning relationship between Waterloo Station and the OSD .................... 7 


1.5 The site ....................................................................................................... 9 


1.5.1 Location ...................................................................................... 9 


1.5.2 Site context ............................................................................... 10 


1.6 Overview of the proposed development .................................................... 13 


1.7 Staging and framework for managing environmental impacts ................... 17 


2.0 Scope of Assessment .......................................................................................... 19 


3.0 Reflectivity Impact Methodology and Criteria .................................................... 19 


3.1 Glare Characteristics ................................................................................ 19 


3.2 Glare Acceptability Criteria ....................................................................... 19 


3.3 Reflectivity Methodology ........................................................................... 20 


4.0 Glare Impact Assessment .................................................................................... 21 


4.1 Traffic Disability Glare ............................................................................... 21 


4.1.1 Reflectivity Impact Summary ..................................................... 23 


4.1.2 Initial Calculations ..................................................................... 23 


4.1.3 Further Analysis ........................................................................ 24 


4.2 Pedestrian Discomfort Glare ..................................................................... 25 


5.0 Recommendations ............................................................................................... 26 


6.0 Conclusion ............................................................................................................ 28 


 
  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 3 of 28 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix U – Reflectivity assessment report 


 


 
 


1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses.  The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the Reflectivity impacts and specifically respond to 


the Secretary’s Environmental Assessment Requirements (SEARs) issued for the concept 


SSD Application on 29th June 2018 which states that the Environmental Impact Statement 


(EIS) is to address the following requirements:  


Reference SEARs Requirement Where Addressed 


in Report 


8 Address solar access, acoustic impacts, visual privacy, views 


and visual impacts, reflectivity, overshadowing and noise and 


vibration impacts to the surrounding area, including 


neighbouring properties and the public domain 


Section 4.0 and  


Section 5.0 
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1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400. 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures.  
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The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018.   
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1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  SSP study requirements for such investigations were 


issued by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the Environmental Impact 


Statement (EIS) for the SSD Application will be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  


 retail spaces within the station building 
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 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


 


Figure 2: Delineation between the Metro station and OSD  


 
It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of  
Raglan and Cope Streets. The station design has continued to be developed having regard 
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to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 


1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


 
The site has an approximate area of 1.287 hectares (refer to Figure 3).  
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 Figure 3: Waterloo Station location plan  


 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers).  
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Figure 4: Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5: Nominate State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 
 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 14 of 28 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix U – Reflectivity assessment report 


 


 
 


 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads. 


 car parking for up to 427 vehicles  


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter.  Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
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Figure 6: Proposed massing, viewed from the west 
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Figure 7: Proposed massing, viewed from the east 


 


The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of the Sydney Metro City & Southwest metro station with 


an OSD development, Sydney Metro proposes the framework detailed in Figure 8 to 


manage the design and environmental impacts, in relation to Reflectivity, consistent with the 


framework adopted for the CSSI Approval. 
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Figure 8 Project approach to environmental mitigation and management  


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.  
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2.0 Scope of Assessment 


As outlined in Section 1.1, the purpose of this report is to address the SEARs pertaining to 


potential glare and reflectivity impacts. 


3.0 Reflectivity Impact Methodology and Criteria 


3.1 Glare Characteristics 


With respect to the reflectivity impact of the proposed development, the following issues are 
relevant: 


• At large incident angles (typically greater than 70o), the reflectivity of all glazing types 
increases dramatically.  Thus, regardless of the glazing type, the potential for glare 
increases significantly when incoming solar rays can impact on a building close to 
parallel to the plane of the glazing. 


• On a practical level, incoming solar rays with an altitude angle greater than 20o are 
intersected and obstructed by a typical windscreen roof-line.  In this report, it is 
assumed that the sun altitude angle must be less than 25o to have the potential to 
produce a traffic disability glare event. 


• Pedestrian discomfort glare can occur when the sun altitude is greater than 25o.  
However, in most such instances, a pedestrian has the ability to adjust their line of 
sight to a more horizontal view away from the glare source. 


• It is assumed that glare events can only occur when the solar altitude is greater than 
about 3o, enabling the entire solar disc to be visible. 


3.2 Glare Acceptability Criteria 


The criteria used within this report to assess the acceptability or otherwise of glare events 
are the limiting values of the so-called “Threshold Increment Value”, or TI Value, of the 
reflection condition, as shown in . 


Table 1 Threshold Increment (TI) Criteria 


Glare Category Classification TI Acceptable Limit 


Disability Glare 


(for motorists) 


Major Roads 


Minor Roads 


10 


20 


Discomfort Glare  


(for pedestrians) 


Pedestrian Crossings 


Other Footpath Locations 


2 


3 
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3.3 Reflectivity Methodology 


Reflectivity TI calculations have been carried out using a three-stage screening process: 


In the first stage, road traffic conditions are examined to exclude reflection conditions which 
are “not possible”. 


• For example, traffic along streets can be one-way.  Thus, it may not be possible for 
drivers to be impacted by solar reflections in certain instances if the reflected ray off a 
building of interest is in the same direction as the direction of travel of the motorist, i.e. 
the incoming reflection is from “behind” the motorist. 


• The orientation of a building may mean that certain situations are not possible. 


In the second stage, the potential for reflections is established by carrying out a “baseline” 
screening calculation. 


• In the “baseline” analysis, the facade of interest is assumed to consist totally of 
reflection-producing glazing.  The reflectivity coefficient of the glazing to be used is 
however taken into account in these baseline screening calculations. 


If a reflection potential is established, accurate TI values are calculated in the third stage: 


• Detailed TI calculations utilise the actual details of the facade geometry, taking into 
account recessing of glazing, blockage produced by horizontal and vertical shading 
elements, sections of masonry facade, etc. 
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4.0 Glare Impact Assessment 


4.1 Traffic Disability Glare 


The proposed development has frontages along Raglan Street to the north, Cope Street to 
the east, Wellington Street to the south and Botany Road to the west. It is assumed that 
there will be glazed areas on all these facades. The lower level facades to the west will 
receive shielding from existing and proposed landscaping along Cope Street. The built 
environment surrounding the site is predominantly low-level with some higher level 
development from the north clockwise around to the east. Figure 9 and Figure 10 show 
possible reflection conditions. 


For the purposes of this analysis it is assumed that the development's glazing will have a 
reflectivity coefficient of less than 20 percent. 


For this report Botany Road and Henderson Road can be considered as major roads, 
therefore the TI value will be required to be less than 10. All other roads in question can be 
considered as minor roads, which require a calculated TI value to be less than 20. 


 
 
Figure 9 Possible Reflection Conditions – Lower Levels 
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Figure 10 Possible Reflection Conditions – Upper Levels 
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4.1.1 Reflectivity Impact Summary 


Table 2 summarises potentially adverse reflectivity conditions for the proposed site, inclusive 
of impacted traffic and associated building facades. Referenced reflectivity conditions are 
illustrated in Figure 9 and Figure 10. 


Table 2 Potentially Adverse Reflectivity Conditions 


Street Traffic Direction Time Facades 


Botany Road - South bound 


- North bound 


- Afternoon rays - West 


Brennan Street - North bound - Afternoon rays - West 


Buckland Street - East Bound - Afternoon rays 


- Morning rays 


- West 


- South 


Cope Street - North bound 


- South bound 


- Morning rays - East 


Garden Street - North bound - Afternoon rays - West 


George Street - North bound - Afternoon rays - East 


Henderson Road - East Bound - Afternoon rays 


- Morning rays 


- West 


- North 


Loveridge Street - North bound - Afternoon rays - West 


Raglon Street - West bound - Afternoon rays 


- Morning rays 


- East 


- North 


Wellington Street - West bound - Morning rays 


- Afternoon rays 


- East 


- South 


Wyndham Street - North bound - Afternoon rays - West 


 


4.1.2 Initial Calculations 


Table 3 details preliminary reflectivity calculations and any exceedances of the associated 
acceptable TI value for motorists and general traffic. Preliminary calculations assume 
uninterrupted glazing flush with the building façade. 


Table 3 Initial Reflectivity Calculations Assuming Uninterrupted Glazing 


Street Acceptable TI Value Limit Max Traffic TI Calculation 


Botany Road 10 5.1 


Brennan Street 20 No Value Occurrence 


Buckland Street 20 51.9
1
 


Cope Street 20 24.2
2
 


Garden Street 20 No Value Occurrence 
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Street Acceptable TI Value Limit Max Traffic TI Calculation 


George Street 20 No Value Occurrence 


Henderson Road 10 52.8
3
 


Loveridge Street 20 No Value Occurrence 


Raglon Street 20 41.4
4
 


Wellington Street 20 49.3
5
 


Wyndham Street 20 3.5 


Note 1:  This occurrence was recorded on March 31 at 6:35 am 


Note 2: This occurrence was recorded on May 16 at 3:55 pm 


Note 3: This occurrence was recorded on April 17 at 7:00 am. 


Note 4: This occurrence was recorded on March 28 at 5:15 pm 


Note 5: This occurrence was recorded on February 11 at 5:50 pm. 


 


4.1.3 Further Analysis 


Upon further refinement of the current scheme, it is evident the building exterior will not be 
100 percent glazing and will contain a number of features that should reduce the solar 
reflectivity off the façades. These include: 


• Materials other than glazing used. There will be areas of the façade that are not 
glazed. 


• There will be articulations and setbacks in the building façade which will provide further 
shading to glazed areas. 


• Planned and existing vegetation around the site and neighboring streets. As seen in 
Figure 11. 


• The model used assumed that there were no surrounding buildings. In reality it can be 
seen that there is significant building density around the site to the north, east, south 
and west. It is likely that these buildings will provide shielding at certain times of the 
year, particularly to lower levels. As seen in Figure 11. 


These will help to reduce the amount of glare experienced by motorists. 
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Figure 11 Aerial Image of Existing Site 


 


4.2 Pedestrian Discomfort Glare 


The initial calculations show that there will be some glare for pedestrians around the 
proposed development. With there being instance of pedestrian discomfort glare being 
recorded for Botany Road, Buckland Street, Cope Street, Henderson Road, Raglan Street, 
Wellington Street and Wyndham Street. These values were all above the allowable limits of 
3 and 2 for footpaths and pedestrian crossings. 


TI values will likely be reduced due the reasons mentioned in Section 4.1.3. 


Pedestrians are also able to adjust their line of sight to reduce the effects of discomfort glare. 
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5.0 Recommendations 


The following recommendations for the proposed development, as a means for significantly 


improving the glare and reflectivity impact of the proposed site: 


• Incorporation of glazing with 10 percent reflectivity coefficient to southern and northern 
aspect glazing. 


• Landscaping and trees to be provided where possible around external pedestrian 
pathways. 


• Awnings over lower level building entries and surrounding pedestrian pathways. 


• Balustrades material to be solid or dark low reflectivity alternative. 


• Building façade to incorporate protruding wing walls or setbacks around areas of 
significant façade glazing, see Figure 12 and Figure 13. 


• Fins or screens to be used near areas of significant façade glazing, see Figure 12 and 
Figure 13. 


Given the current stage of the proposed design it is recommended the design be progressed 


with the above recommendations incorporated, with the glare and reflectivity assessment to 


be revisited during the later detailed design stages. 


It is likely that the buildings will comply with the relevant TI values if the above 


recommendations are implemented. 


Figure 12 Example of Screens used Around Building Façade 


 


 


 


Screens applied around open 
corner of building façade 
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Figure 13 Example of Fins and screens 
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6.0 Conclusion 


SLR has undertaken a glare and reflectivity impact assessment associated with the 


redevelopment of the Metro Quarter. 


SLR has identified areas that may be affected by adverse glare. Initial calculations showed 


that with an uninterrupted glazed façades there will be some glare for motorists traveling 


along neighbouring streets. 


Further analysis assumes that as the design is progressed a combination of factors outlined 


in Section 4 will reduce the amount of reflective glare impacting on the surrounding areas. It 


has also been recommended that glazing with a reflectivity coefficient of less than 10 


percent be used on the north and south aspect façades. All other glazing will have a 


reflectivity coefficient of less than 20 percent. 


There will also be glare for pedestrians around the site but again it is likely that this will be 


reduced from the reasons outlined in Section 3. 


In summary, analysis of the initial design shows that there will be glare for motorists and 


pedestrians moving around the site. However, through a combination of choice of glazing, 


other façade materials and façade design; adverse glare conditions can be reduced to an 


acceptable level. The following are recommended to reach an appropriate reduction in 


adverse glare conditions: 


• Incorporation of glazing with 10 percent reflectivity coefficient to southern and northern 
aspect glazing. 


• Landscaping and trees to be emphasised around external pedestrian pathways. 


• Awnings over lower level building entries and surrounding pedestrian pathways. 


• Balustrades material to be solid or dark low reflectivity alternative. 


• Building façade to incorporate protruding wing walls or setbacks around areas of 
significant façade glazing. 


• Fins or screens to be used near areas of significant façade glazing. 


Given the current stage of the proposed design it is recommended the design be progressed 


with the above recommendations incorporated, with the glare and reflectivity assessment to 


be revisited as part of the detailed development application. 


It is likely that the buildings will comply with the relevant TI values if the above 


recommendations are implemented. 
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo Metro Quarter, submitted to the Minister for Planning (the Minister) 


in July 2018.  That study proposes new planning controls to facilitate the development 


proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station including a podium and three taller buildings which 


include commercial, residential, and community land uses. A total of six buildings are 


proposed on the site.  The concept SSD Application seeks consent for a building envelope 


and use for residential, retail, commercial, entertainment, community and recreational 


purposes, maximum building height, maximum gross floor area, pedestrian and vehicular 


access, circulation arrangements and associated car parking and the strategies and design 


parameters for the future detailed design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DP&E on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to address the acoustic requirements and specifically 


respond to the Secretary’s Environmental Assessment Requirements (SEARs) issued for the 


concept SSD Application on 29th June 2018 which states that the Environmental Impact 


Statement (EIS) is to address the following requirements: 
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Table 1 SEARs Addressed 


Reference SEARs Requirement Where 


Addressed in 


Report 


8 The EIS shall: 


  address solar access, acoustic impacts, visual privacy, 
views and visual impacts, reflectivity, overshadowing and 
noise and vibration impacts to the surrounding area, 
including neighbouring properties and the public domain 


Section 4.0 and 


Section 5.0 


(noise aspects only) 


9 The EIS shall include a noise impact assessment identifying: 


 measures to minimise and mitigate potential noise and 
vibration impacts of the proposal on surrounding 
developments. 


 the impacts of likely noise and vibration from surrounding 
land uses, such as noise from the operation of the rail line 
and surrounding road networks and mitigation measures to 
protect the amenity of residents/ visitors/ employees. 


Section 5.0 


1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 
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provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.  


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 


 


Figure 1 Sydney Metro alignment map 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a Critical State Significant Infrastructure 


project (reference SSI 15_7400), hereafter referred to as the CSSI Approval. 
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The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures. 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 
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Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 


1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct. The Precinct 


includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the EIS for the SSD Application 


will be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 
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 lobbies  


 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


 


Figure 2  Delineation between the Metro station and OSD 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 


Station including access strategies for commuters, pedestrians and workers. In this regard, 


the main pedestrian access to the station would be via an entry located at the corner of 


Raglan and Cope Streets. The station design has continued to be developed having regard 
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to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 


station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 


(approved under the CSSI Approval) would be located on the ground floor of the station 


development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 


1.5 The site 


The site is located within the City of Sydney (CoS) Local Government Area (LGA). 


1.5.1 Location 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


 
The site has an approximate area of 1.287 hectares (refer to Figure 3). 
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Figure 3  Waterloo Station location plan 


 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the CoS LGA 


approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square and 


less than 1 kilometre south of Redfern Station. 


 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers).   
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Figure 4  Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in 


pink) 
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Figure 5   Nominated State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lo 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 
 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 
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 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, with 
potential to deliver approximately 700 dwellings, comprising a mix of housing 
including 5 to 10 percent affordable housing and 70 social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor) 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Relative Level (RL) 96.9, 104.2 and 116.9 metres 
Australian Height Datum (AHD) respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, through-site links, footpaths and provision for cycle facilities and 
enhanced pedestrian crossings and roads 


 maximum car parking rates 


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 
Key parameters of the Concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 


. 
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Figure 6  Proposed massing, viewed from the west 


 


 


Figure 7  Proposed massing, viewed from the east  
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The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the metro works (earmarked to open 2024) would ensure 


buildings within the Metro Quarter are occupied to support maximum patronage of the 


proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This will help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 


 


1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 
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 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of Waterloo Station with an OSD development, Sydney 


Metro proposes the framework detailed in Figure 8 to manage the design and environmental 


impacts, in relation to Acoustics, consistent with the framework adopted for the CSSI 


Approval. 


 


 
Figure 8  Project approach to environmental mitigation and management  


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.  
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2.0 Baseline Investigations 


2.1 Project Overview 


In accordance with the SEARs outlined in Table 1, baseline investigations were undertaken 


to identify the existing noise, vibration, air quality, and lighting environment throughout the 


Metro Quarter.  Following this, a detailed assessment of the proposed concept design has 


been undertaken. 


This report provides noise and vibration information relating to both the baseline 


investigations and the detailed assessment of the Metro Quarter development, outlining the 


process in detail, and providing preliminary recommendations with respect to the proposed 


design where required. 


A glossary of acoustic terminology used throughout this report is included as Appendix A. 


2.2 Existing Noise Environment 


2.2.1 Existing Noise Sources 


2.2.1.1 Road Traffic Noise 


The existing noise environment throughout the project area is generally controlled by road 


traffic noise.  The major arterial road near the project is Botany Road, which passes adjacent 


to the Metro Quarter, on the west side of the project.  This road becomes quite congested 


during peak hours.  Vehicle speeds are limited to 60 km/h which generally remains free-


flowing outside peak hours.  The surface appears to be a worn dense-graded asphalt (DGA) 


pavement and is likely to perform consistent with the standard DGA pavement correction. 


Other collector roads include Raglan Street, Pitt Street, Cope Street and McEvoy Street.  


These roads are all limited to 50 km/h. Lower traffic volumes on the arterials result in 


generally lower noise levels. Traffic calming measures including roundabouts and speed 


humps reduce speeds below the posted speed limits, reducing tyre noise.  Conversely, 


engine noise is increased as a result of these measures as the vehicles accelerate away 


from these measures. 


McEvoy Street serves as a collector road between Botany Road, Elizabeth Street and 


Bourke Street which results in a higher noise generation than other collector roads. 


The overall road noise environment throughout the project area sees the majority of noise 


emitted from Botany Road to the east of the project, with a lesser degree of noise emanated 


from the south. 
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2.2.1.2 Railway Noise 


At street level, existing rail noise is generally not audible at most times in the project area 


due to shielding provided by the surrounding buildings.  While the rail noise may be audible 


at times, due to the significant road network in closer proximity to these buildings, it is 


unlikely to be a controlling noise source. 


2.2.1.3 Aircraft Noise 


The Metro Quarter is not located directly under the flight path and is not directly impacted by 


aircraft noise. 


The Australian Noise Exposure Index (ANEI) is a parameter used to describe the noise 


impact by airports in Australia.  The ANEI is an equal energy noise index, similar to the Leq 


from 7 pm to 7 am.  The Australian Noise Exposure Forecast (ANEF) is the future predicted 


ANEI.  Typically, the ANEF 20 contour and higher defines an area where additional noise 


mitigation may be required for new residential buildings. 


While 364 residences exceeded the ANEI 20 contour (approximately 55 dB) in 2015 in the 


Waterloo-Beaconsfield area, no receivers exceeded this contour in 2016.  This may be a 


result of changes to flight paths or operations. 


Noise mitigation from aircraft noise would not be required throughout the project area. 


The N70 noise contours illustrate the number of events above 70 dBA for an annual average 


day.  These maps provide an indication of the likelihood of annoyance from aircraft noise.  


The N70 chart for the Sydney airport in 2016 indicates less than 10 noise events of greater 


than 70 dBA were experienced on an average day.  This exposure is very low compared to 


other regions in Sydney and is not considered to be appreciably noise affected.  Additionally, 


Sydney airport only operates between the hours of 0600 h to 2300 h and as such noise 


events greater than 70 dBA would generally occur during the less sensitive daytime period. 


2.2.1.4 Industrial Noise Sources 


While there is some light industry such as warehousing and car mechanics adjacent to the 


project area, there have been no noise generating industrial sources identified that would 


have a significant impact on the noise environment. 


2.2.2 Ambient Noise Surveys and Monitoring Locations 


To quantify and characterise the existing ambient noise environment across the project area, 


a baseline noise monitoring survey was undertaken from 8 to 15 June 2016.  The measured 


noise levels have been used to establish existing ambient noise levels throughout the project 


area and to develop a detailed understanding of the existing noise environment. 
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Noise monitoring equipment was deployed with consideration of other noise sources that 


may influence the measurements, accessibility and security, and with the consent of relevant 


land owners.  The noise monitoring locations are presented in Table 2 and Figure 9. 


Table 2 Ambient Noise Survey Locations 


Noise Monitoring Location 
ID 


Noise Monitoring Location Address Equipment Serial Number 


L1 1 Phillip Street, Waterloo 20663 


L2 3 Phillip Street, Waterloo 3004636 


L3 200 Pitt Street, Waterloo 3003632 


L4 113 Wellington Street, Waterloo 3005908 


L5 130 Botany Road, Waterloo 3005904 


L6 34 McEvoy Street, Waterloo 3003389 
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Figure 9   Waterloo State Significant Precinct, Noise Catchment Areas and Noise Logging Locations 
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2.2.3 Unattended Noise Monitoring 


2.2.3.1 Methodology  


The noise loggers continuously measured noise levels in 15 minute sampling periods to 


determine the existing LAeq, LA90 and other relevant statistical noise levels during the 


daytime, evening and night-time periods.   


The noise measurements were carried out with a combination of Svantek 957 and Bruel and 


Kjaer 2250L noise loggers.  The equipment was set up with microphones at 1.5 metres 


above the ground level.  All microphones were fitted with wind shields. 


All noise measurement instrumentation used in the surveys was designed to comply with the 


requirements of Australian Standard AS IEC 61672.1—2004 - Electroacoustics—Sound 


level meters, Part 1: Specificationsi and carried appropriate and current National Association 


of Testing Authorities (NATA) calibration certificates.  The calibration of the loggers was 


checked both before and after each measurement survey and the variation in calibration at 


all locations was found to be within acceptable limits at all times. 


The results of the noise monitoring have been processed to exclude noise identified as 


extraneous and/or data affected by adverse weather conditions (such as strong wind or rain) 


so as to establish representative noise levels in each area. 


2.2.3.2 Noise Monitoring Results 


The results of the unattended ambient surveys are summarised in Table 3 as the Rating 


Background Level (RBL) noise levels for the Noise Policy for Industry (NPfI) daytime, 


evening and night-time periods, and the LAeq (energy averaged) noise levels for the NSW 


Road Noise Policy RNP daytime and night-time periods.  The 24 hour daily noise levels at 


each monitoring location are presented graphically in Appendix B. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 24 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


Table 3 Summary of Unattended Noise Logging Results 


Noise 
Monitoring 
Location 


Measured Noise Level (dB) 


NPfI Time Periods
1 


 RNP Time Periods
2
 


Daytime 
- RBL 


Evening -  
RBL 


Night-
time - 
RBL 


Daytime 
-LAeq 


Evening 
- LAeq 


Night-
time -  
LAeq 


Daytime - 
LAeq(15hour) 


Night-
time - 
LAeq(9hour) 


L1 50 46 40 57 53 50 56 51 


L2 48 42 38 57 52 50 56 50 


L3 47 43 37 61 58 59 60 59 


L4
3
 50 46 41 65 57 54 64 54 


L5 60 57 46 72 70 69 72 69 


L6
4 


Failed - - - - - - - 


Note 1: Noise Policy for Industry (NPfI) assessment periods – Daytime:  7:00 am to 6:00 pm Monday to Saturday, 8:00 am to 6:00 pm 
Sundays and Public Holidays;  Evening:  6:00 pm to 10:00 pm;  Night:  10:00 pm to 7:00 am Monday to Saturday, 10:00 pm 
to 8:00 am Sundays and Public Holidays. 


Note 2: Road Noise Policy (RNP) Assessment Time Periods – Day: 7.00 am to 10.00 pm; Night: 10.00 pm to 7.00 am (weekly data). 


Note 3:  Attended noise measurements at this location identified a bird feeder located on the wall of the residential building.  This 
was not identified at the time the noise logger was deployed as it was raining.  At the time of the attended measurements 
the bird feeder attracted a large number of Rosellas which were generating noise levels over 100 dBA.  This significant noise 
source is the reason that the RNP noise levels for L4 are higher than other comparable noise environment areas of the 
Waterloo project area. 


Note 4: The noise logger at location L6 was damaged during the logging survey and no data was recorded. 


The noise levels display a typical diurnal trend with lower noise levels during the night-time 


compared to the daytime and evening periods.  This is characteristic of urban and suburban 


areas where the ambient noise environment is primarily influenced by road traffic. 


2.2.4 Attended Airborne Noise  


2.2.4.1 Methodology 


Attended measurements of ambient noise were completed during the noise logging survey 


to determine the various noise sources that influence the existing noise environment.  During 


each measurement the observer noted the various noise sources and the contributing noise 


level. 


At each location the attended measurements were performed for 15 minutes using a 


calibrated Brüel and Kjær 2270 Precision Sound Level Meter (S/N:3008204).  Wind speeds 


were less than 5 m/s at all times, and all measurements were performed at a height of 


1.5 metres above ground level. 


Calibration of the sound level meter was checked before and after each measurement and 


the variation in calibration at all locations was found to be within acceptable limits at all 


times. 
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2.2.4.2 Attended Noise Measurement Results 


The noise environment at each of the attended monitoring locations is summarised in 


Table 4. 


Table 4 Summary of Attended Noise Monitoring Results 


Measurement 
Location 


Measured Noise Levels (dB) Description of Ambient Noise Source during attended period -  
 LA90 LAeq LAmax 


1 Phillip Street 48.2 58.2 74.5 Constant nature sounds with regular pedestrian movements.  
Intermittent traffic from Raglan Street and Phillip Street.  Aircraft 
pass-bys are dominant sound source when present. 


3 Phillip Street 51.7 60.7 84.8 Constant nature sounds with regular pedestrian movements.  
Intermittent traffic from Phillip Street.  Dominant sound source is 
landscaping works in the area and aircraft pass-bys when 
present. It is expected that landscaping noise would not be 
present during night-time periods. 


200 Pitt Street 55.1 61.9 80.6 Intermittent traffic noise from Raglan Street, particularly from 
vehicles travelling uphill.  Landscaping works are dominant 
sound source during measurement. It is expected that 
landscaping noise would not be present during night-time 
periods. 


34 McEvoy 58.2 66.4 80.0 Dominant sound source McEvoy Street traffic, with occasional 
pedestrian activity.  Limited aircraft passbys during 
measurement.  


113 Wellington 
Street 


51.1 63.3 92.4 Constant parrot activity during measurement.  Intermittent 
traffic noise from Wellington Road with some aircraft passby 
noise.  Limited pedestrian activity. 


130 Botany 
Road


1
 


64.9 72.5 87.7 Traffic noise from Botany Road is dominant sound source, with 
limited aircraft passby. 


Note 1: Monitoring location near to building facade.  Measured noise levels considered to represent facade affected noise levels 
which are up to 2.5 dBA higher than the equivalent free-field condition. 


 


2.3 Existing Vibration Environment 


2.3.1 Existing Vibration Environment 


There are currently no major existing vibration sources in the project area.  Road traffic 


typically generates very low vibration levels which are well below applicable criteria.  Where 


large discontinuities such as potholes, road plates or joins in the pavement occur, vibration 


levels can be perceived in close proximity to the road when heavy vehicles travel over them.  


Those vibration generating circumstances are a maintenance issue, rather than a design 


issue and are not assessed. 
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3.0 Proposal 


3.1 Site Overview and Proposed Works 


The proposed project area is located above and adjacent to Waterloo Station, between Cope 


Street and Botany Road, south of Raglan Street and north of Wellington Street.  The project 


site will accommodate six new mixed-use high-rise buildings which are identified in 


Figure 10.  The building numbers (B01 – B06) in Figure 10 relate to those which have been 


adopted in residential noise intrusion predictions shown in Appendix D. 


 
Figure 10  Project Site layout and proposed project buildings 


Note 1:  Development will preserve the heritage-listed Congregational Church (highlighted in red) 
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3.2 Potential Noise and Vibration Impacts  


The following noise and vibration features with the potential to affect the surrounding 


environment and sensitive receivers are presented in this report: 


 Noise and vibration impacts at the surrounding noise-sensitive receivers during project 
construction. 


 Noise impacts at the surrounding noise-sensitive receivers from mechanical plant and 
other project related noise sources during operation. 


Additionally, the following noise impacts and acoustic design requirements with respect to 


the proposed project buildings are outlined, with recommendations provided where 


appropriate.  


 Potential noise intrusion impacts from external sources (ie road traffic and rail noise). 


 Building facade constructions and sound insulation requirements.  


Note that the scope of this report is to assess the feasibility of the potential future buildings 


to achieve the criteria associated with the above.  Designs would be further developed as 


part of the detailed development application. 


3.3 Noise Catchment Areas (NCAs) 


Due to the urban density and colocation of different land uses surrounding the project site, in 


addition to the differences in the surrounding existing noise environments, Noise Catchment 


Areas (NCAs) have been established, containing different receiver types that may potentially 


be affected by noise and vibration impacts from the proposed project.  Within each NCA, 


appropriate noise goals have been defined for each receiver type based on the following: 


 The receiver’s surroundings and sensitivity to noise and vibration. 


 The receiver’s location relative to the proposed project site. 


 The results of the existing ambient noise surveys (presented in Section 2.2.3.2) 


 Relevant NSW noise assessment policies and guidelines. 


The defined NCAs containing different receiver types are presented in Figure 11. 
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Figure 11  Project Site and Nearby Noise-Sensitive Receivers 


Note 1:  The heritage-listed Congregational Church which is to be preserved as part of the redevelopment is located within the 
project site however has been assigned to NCA01 for the purpose of this assessment. 
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The different land uses and receiver types within each NCA were identified through site 


inspection and aerial photography and are presented in Table 5. 


Table 5 Noise Catchment Areas and Associated Land Uses 


Noise Catchment Area (NCA) Receiver Types/Land Uses identified within NCA 


NCA01 Commercial premises 


Residential 


Place of worship (Congregational Church) 


Studio building (FBi Radio) 


NCA02 Active recreation area 


Residential 


NCA03 Commercial premises 


Residential 
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4.0 Implementation Plan & Strategy 


4.1 Construction Noise Criteria 


4.1.1 Construction Noise Guidelines  


The noise guidelines and management levels for construction works are based on the 


publications managed by the NSW Environment Protection Authority1 (EPA).  The 


construction guidelines applicable to this project include: 


 Interim Construction Noise Guideline (DECC 2009) 


 Chatswood to Sydenham, Construction Noise and Vibration Strategy (Sydney Metro 
2017) 


 


4.1.2 Recommended Standard Construction Hours 


The EPA’s Interim Construction Noise Guideline (ICNG) recommends restricting 


construction works to the times outlined in Table 6. 


Table 6 ICNG - Recommended Standard Hours of Construction 


Day Recommended Construction Hours 


Monday to Friday 7.00 am to 6.00 pm 


Saturdays 8.00 am to 1.00 pm 


Sundays or Public Holidays No construction 


 


4.1.3 Construction Noise Management Levels 


4.1.3.1 Residential Receivers 


The ICNG recommends that the LAeq(15minute) noise levels from a construction project, 


measured within the curtilage of an occupied noise-sensitive residence (ie at the boundary 


or within 30 m of the residence, whichever is the lesser) should not exceed the levels 


indicated in Table 7. 


                                                


1 Noise and Vibration guidelines managed by EPA are available at the following web address 
http://www.environment.nsw.gov.au/noise/noise_legislation.htm.   
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Table 7 Recommended ICNG Noise Management Levels for Residences Affected by Construction Works 


Period of Noise Exposure LAeq(15minute) Construction Noise Management Level 


Recommended Standard Hours Noise affected
1
 RBL


2
 + 10 dBA 


Highly Noise Affected
3 


 75 dBA 


Outside Recommended Standard Hours Noise affected
1
 RBL


2
 + 5 dBA 


Note 1: The noise affected level represents the point above which there may be some community reaction to noise. 


Note 2: The RBL noise level is representative of the “average minimum background sound level” (in the absence of the source under 
consideration), or simply the background level. 


Note 3: The highly noise affected level represents the point above which there may be strong community reaction to noise. 


 


Where the predicted or measured LAeq(15minute) is greater than the noise affected level during 


recommended standard hours, the proponent should apply all feasible and reasonable work 


practices to meet the NMLs.  The proponent should also inform all potentially impacted 


residents of the nature of works to be carried out, the expected noise levels and duration, as 


well as contact details. 


Where the predicted or measured LAeq(15minute) is greater than the Highly Noise Affected, the 


relevant authority (consent, determining or regulatory) may require respite periods by 


restricting the hours during which highly noisy intensive activities can occur, taking into 


account: 


 Times identified by the community when they are less sensitive to noise (such as before 
and after school for works near schools, or mid-morning or mid-afternoon for works near 
residences.  


 If the community is prepared to accept a longer period of construction in exchange for 
restrictions on construction times. 


Where all feasible and reasonable practices have been applied and noise is more than 5 dB 


above the noise affected level outside recommended standard hours, consultation with the 


community is required and negotiations should be considered. 


The project specific residential receiver NMLs for each defined NCA (discussed in Section 


3.3 and shown in Figure 11) were derived from the relevant unattended noise monitoring 


results.  The airborne construction NMLs for residences surrounding the proposed project 


site are shown in Table 8. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 32 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


Table 8 Construction Noise Management Levels – Residential 


Residential receivers 
within Noise 
Catchment Area 
(NCA)


1 


Rating Background Level (dBA) Recommended 
Standard Hours 


Outside Recommended 
Standard Hours


3 


Noise 
Affected 
(RBL  
+ 10 dB) 


Highly 
Noise 
Affected 
(75 dB) 


Noise affected  
(RBL


 
+ 5 dB) 


Day
2
 Evening


2
 Night


2
 Day 


(dBA) 
Evening 
(dBA) 


Night 
(dBA) 


NCA01 60 57 46 70 75 65 62 51 


NCA02 50 46 40 60 75 55 51 45 


NCA03 50 46 41 60 75 55 51 46 


Note 1: Subdivision of noise catchment areas (containing residential receivers) surrounding the project site discussed in Section 3.3. 


Note 2: Rating Background Levels (RBL) shown with respect to the Noise Policy for Industry (NPfI) assessment periods – Daytime:  
7:00 am to 6:00 pm Monday to Saturday, 8:00 am to 6:00 pm Sundays and Public Holidays;  Evening:  6:00 pm to 10:00 pm;  
Night:  10:00 pm to 8:00 am Monday to Saturday, 10:00 pm to 8:00 am Sundays and Public Holidays. 


Note 3: EPA’s recommended standard construction hours are 7.00 am to 6.00 pm Mon-Fri; 8.00 am to 1.00 pm Sat. 


 


4.1.3.2 Other Sensitive Land Uses 


To minimise disturbance to the characteristic activities of these other sensitive land uses, the 


ICNG recommends construction Noise Management Levels through a combination of 


internal design levels and the assessment of external noise levels.  In accordance with the 


ICNG, the recommended airborne construction NMLs for other sensitive land uses within the 


defined NCAs surrounding the project site are presented in Table 9. 


Table 9 Construction Noise Management Levels – Other Sensitive Land Uses 


Noise Catchment Area Other Sensitive Land Use within 
Noise Catchment Area (NCA) 


LAeq(15minute) Construction Noise 
Management Level


1  


NCA01 Places of worship Internal noise level
2
 


45 dBA 


NCA02 Active recreation area External noise level
3
 


65 dBA 


Note 1: Applies when properties are being used. 


Note 2: Internal noise levels are to be assessed at the centre of the occupied room. 


Note 3:  External noise levels are to be assessed at the most affected point at the property boundary or 30 m from the residence 
(whichever is the lesser). 


4.1.3.3 Commercial and Industrial Premises 


Due to the broad range of sensitivities that commercial or industrial land can have to noise 


from construction, the ICNG outlines the process of defining management levels by 


separating them into the following three categories: 


 Industrial premises:  external LAeq 75 dBA 
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 Offices, retail outlets: external LAeq 70 dBA 


 Other businesses that may be very sensitive to noise (e.g. theatres and child care centres): 


determine suitable noise levels on a project-by-project basis; consultation with the ‘upper-


limit’ internal noise levels in AS 2107 Acoustics – Recommended design sound levels and 


reverberation times for building interiors may assist in determining relevant noise levels 


(Standards Australia 2016) is recommended. 


In accordance with the ICNG, the recommended airborne construction NMLs for commercial 


and industrial premises within the defined NCAs surrounding the project are presented in 


Table 10. 


Table 10  Construction Noise Management Levels – Commercial and Industrial Premises 


Noise Catchment Area Land Use LAeq(15minute) Construction Noise 
Management Level


1 


NCA01 Commercial  External noise level 


70 dBA 


Other – Radio studio  Internal noise level 


25 dBA
2
 


NCA03 Commercial  External noise level 


70 dBA 


Note 1:  As outlined in the ICNG, construction NMLs are to be assessed externally at the most-affected occupied point of the 
premises. 


Note 2:  Internal noise level derived from AS 2107 Acoustics – Recommended design sound levels and reverberation times for 
building interiors may assist in determining relevant noise levels as recommended in the ICNG. 


 


4.2 Construction Vibration Criteria 


The effects of vibration in buildings can be divided into three main categories; those in which 


the occupants or users of the building are inconvenienced or possibly disturbed, those where 


the building contents may be affected and those in which the integrity of the building or the 


structure itself may be prejudiced. 


4.2.1 Human Comfort Vibration 


The DECCW’s Assessing Vibration: a technical guideline dated February 2006 (DEC, 2006) 


recommends the use of British Standard BS 6472-1992 for the purpose of assessing 


vibration in relation to human comfort. 


BS 6472-1992 Guide to evaluation of human exposure to vibration in building nominates 


guideline values for various categories of disturbance, the most stringent of which are the 


levels of building vibration associated with a “low probability of adverse comment” from 


occupants. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 34 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


BS 6472-1992 provides guideline values for continuous, transient and intermittent events 


that are based on a Vibration Dose Value (VDV), rather than a continuous vibration level.  


The vibration dose value is dependent upon the level and duration of the short term vibration 


event, as well as the number of events occurring during the daytime or night-time period. 


The vibration dose values recommended in BS 6472-1992 for which various levels of 


adverse comment from occupants may be expected are presented in Table 11. 


Table 11  Vibration Dose Value Ranges which Might Result in Various Probabilities of Adverse Comment within 


Residential Buildings 


Place and Time Low Probability of 
Adverse Comment 
(m/s


1.75
) 


Adverse Comment 
Possible 
(m/s


1.75
) 


Adverse Comment 
Probable  
(m/s


1.75
) 


Residential buildings 16 hr day 0.2 to 0.4 0.4 to 0.8 0.8 to 1.6 


Residential buildings 8 hr night 0.1 to 0.2 0.2 to 0.4 0.4 to 0.8 


Note: For offices and workshops, multiplying factors of 2 and 4 respectively would be applied to the above vibration dose 
value ranges for a 16 hr day. 


 


4.2.2 Structural Damage Vibration  


Most commonly specified ‘safe’ structural vibration limits are designed to minimise the risk of 


threshold or cosmetic surface cracks, and are set well below the levels that have potential to 


cause damage to the main structure. 


In terms of the most recent relevant vibration damage goals, Australian Standard AS 2187: 


Part 2-2006 Explosives - Storage and Use - Part 2: Use of Explosives recommends the 


frequency dependent guideline values and assessment methods given in BS 7385 Part 2-


1993 Evaluation and measurement for vibration in buildings Part 2 as they “are applicable to 


Australian conditions”. 


The Standard sets guide values for building vibration based on the lowest vibration levels 


above which damage has been credibly demonstrated.  These levels are judged to give a 


minimum risk of vibration induced damage, where minimal risk for a named effect is usually 


taken as a 95 percent probability of no effect. 


Sources of vibration that are considered in the Standard include demolition, blasting (carried 


out during mineral extraction or construction excavation), piling, ground treatments 


(e.g. compaction), construction equipment, tunnelling, road and rail traffic and industrial 


machinery. 


4.2.3 Cosmetic Damage Vibration 


The recommended limits (guide values) for transient vibration to ensure minimal risk of 


cosmetic damage to residential and industrial buildings are presented numerically in 


Table 12 and graphically in Figure 12. 
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Table 12  Transient Vibration Guide Values - Minimal Risk of Cosmetic Damage 


Line Type of Building Peak Component Particle Velocity in Frequency Range of 
Predominant Pulse 


4 Hz to 15 Hz 15 Hz and Above 


1 Reinforced or framed structures  
Industrial and heavy commercial 
buildings 


50 mm/s at 4 Hz and above  


2 Unreinforced or light framed 
structures 
Residential or light commercial 
type buildings 


15 mm/s at 4 Hz increasing to 
20 mm/s at 15 Hz  


20 mm/s at 15 Hz increasing to 
50 mm/s at 40 Hz and above 


 


 


Figure 12  Graph of Transient Vibration Guide Values for Cosmetic Damage 


 


The Standard goes on to state that minor damage is possible at vibration magnitudes which 


are greater than twice those given in Table 12, and major damage to a building structure 


may occur at values greater than four times the tabulated values.  


Fatigue considerations are also addressed in the Standard and it is concluded that unless 


calculation indicates that the magnitude and number of load reversals is significant (in 


respect of the fatigue life of building materials) then the guide values in Table 12 would not 


be reduced for fatigue considerations. 
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In order to assess the likelihood of cosmetic damage due to vibration, AS 2187 specifies that 


vibration measured would be undertaken at the base of the building and the highest of the 


orthogonal vibration components (transverse, longitudinal and vertical directions) would be 


compared with the guidance curves presented in Figure 12. 


It is noteworthy that in addition to the guide values nominated in Table 12 the Standard 


states that: 


“Some data suggests that the probability of damage tends towards zero at 
12.5 mm/s peak component particle velocity.  This is not inconsistent with an 
extensive review of the case history information available in the UK.” 


Also that: 


“A building of historical value should not (unless it is structurally unsound) be 
assumed to be more sensitive.” 
 


4.2.4 General Vibration Screening Criterion 


The Standard states that the guide values in Table 12 relate predominantly to transient 


vibration which does not give rise to resonant responses in structures and low-rise buildings. 


Where the dynamic loading caused by continuous vibration may give rise to dynamic 


magnification due to resonance, especially at the lower frequencies where lower guide 


values apply, then the guide values in Table 12 may need to be reduced by up to 50 


percent. 


Note: rockbreaking/hammering and sheet piling activities are considered to have the 


potential to cause dynamic loading in some structures (e.g. residences) and it may therefore 


be appropriate to reduce the transient values by 50 percent. 


Therefore for most construction activities involving intermittent vibration sources such as 


rockbreakers, piling rigs, vibratory rollers, excavators and the like, the predominant vibration 


energy occurs at frequencies greater than 4 Hz (and usually in the 10 Hz to 100 Hz range).  


On this basis, a conservative vibration damage screening level per receiver type is given 


below: 


 Reinforced or framed structures: 25.0 mm/s 


 Unreinforced or light framed structures: 7.5 mm/s 


At locations where the predicted and/or measured vibration levels are greater than shown 


above (peak component particle velocity), a more detailed analysis of the building structure, 


vibration source, dominant frequencies and dynamic characteristics of the structure would be 


required to determine the applicable safe vibration level. 
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4.2.5 Heritage 


Heritage buildings and structures would be assessed as per the above screening criteria as 


they should not be assumed to be more sensitive to vibration unless they are found to be 


structurally unsound. If a heritage building or structure is found to be structurally unsound 


(following inspection) a more conservative cosmetic damage criteria of 2.5 mm/s peak 


component particle velocity (from DIN 4150) would be considered.  


The Waterloo Congregational Church is a heritage structure adjoining the project area. Much 


of the vibration intensive work such as excavation surrounding the Church is already 


underway and is subject to as separate assessment by the Tunnelling, Stations and 


Excavation (TSE) contractor. It is recommended that the dilapidation survey and other 


structural information obtained by the TSE contractor is used for future works surrounding 


the Church in order to apply similar vibration criteria specific to this receiver.  


4.3 Operational Noise Criteria 


This section outlines criteria for assessing the potential impacts of noise generated by the 


proposed development on the surrounding noise sensitive receivers.  


4.3.1 Operational Noise – Industrial Noise Emissions  


The Noise Policy for Industry (NPfI) (EPA, 2017) outlines the procedure for assessing noise 


emissions from industrial noise sources, such as mechanical plant and equipment.  The 


process involves determining project noise trigger levels at existing noise-sensitive receivers 


surrounding a proposed development, predicting whether emissions from the development 


are likely to exceed the established levels and result in potential noise impacts, and reducing 


the predicted levels through feasible and reasonable mitigation strategies. 


The project Noise Trigger Level is the lower (ie the more stringent) value of the project 


intrusiveness noise level and project amenity noise level.  The project intrusiveness noise 


level aims to protect against significant changes in noise levels, whilst the project amenity 


noise level seeks to protect against cumulative impacts from industry and maintain amenity 


for particular land uses. 


Typically, the intrusiveness level will inform the project noise trigger level in areas with little 


industry (and/or ambient noise levels), whereas the amenity level will inform the project 


noise trigger level in areas with higher existing background noise levels. 


4.3.1.1 Intrusiveness Noise Level 


The intrusiveness noise level is based on the measured existing background noise levels.  In 


accordance with the NPfI, the equivalent continuous noise level (LAeq) of the source should 


not exceed the measured Rating Background Level (RBL) at a residence by more than 


5 dBA over any 15 minute period within any assessment period.  Intrusive noise levels are 
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only applied to residential receivers (residences).  For other receiver types, only the amenity 


levels apply. 


4.3.1.2 Amenity Noise Level 


The recommended amenity noise level represents the total industrial noise at a receiver 


location, whereas the project amenity level represents the objective for noise from a single 


industrial development.  The project area is considered to be urban. 


4.3.1.3 Project Noise Trigger Levels 


The results of the unattended noise monitoring, summarised in Section 2.2.3.2 of this report, 


have been used to establish the project Noise Trigger Levels which will be used to assess 


the potential industrial impacts associated with the project at the surrounding receivers.  The 


project noise trigger levels are the more stringent of the intrusiveness and amenity noise 


levels and are marked in bold and shaded as shown below in Table 13. 


Table 13  Indicative project Noise Trigger Levels for Surrounding Receivers  


NCA Receiver 
Type 


Period
 


Recommended 
Amenity Noise 
Level (dBA) 


Measured Noise Level (dBA) Indicative project Noise 
Trigger Levels LAeq(15minute) 
(dBA) 


RBL LAeq(period) Intrusiveness  Amenity 
1,2


 


NC01 Residential Day 60 60 72 65 60
3 


Evening 50 57 70 62 58
3
 


 


Night 45 46 69 51 57
3 


Commercial When 
in use 


65 n/a 72 n/a 63 


Place of 
worship – 
external


4
 


Day 50
3
 n/a 72 n/a 60


3
 


Evening 50
3
 n/a 70 n/a 58


3
 


Night 50
3
 n/a 69 n/a 57


3
 


NC02 Residential Day 60 50 57 55 58 


Evening 50 46 53 51 48 


Night 45 40 50 45 43 


Active 
recreation 
area 


When 
in use 


55 n/a 57 n/a 53 


NC03 Residential Day 60 50 65 55 58 


Evening 50 46 57 51 48 


Night 45 41 54 46 43 


Commercial When 
in use 


65 n/a 65 n/a 63 
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Note 1:   The project amenity noise levels have been converted to 15 minute levels by adding 3 dB. 


Note 2: The recommended amenity noise levels have been reduced by 5 dB to give the project amenity noise levels due to future 
sources of industrial noise potentially being built in the area.   


Note 3:   The NPfI notes that where the existing traffic noise level is 10 dB or more above the recommended amenity noise level, then 
the High Traffic project amenity noise level is the existing traffic LAeq minus 15 dB. 


Note 4:   Internal noise levels have been converted to external noise levels using a typical 10 dB external to internal transmission loss 
factor. 


As no other guidance is provided in the NPfI regarding recommended amenity levels for 


other sensitive land uses, the Radio station located directly northwest of the project site has 


been classified as a commercial receiver.  Based on the general sound insulation 


requirements of such facilities and the high existing level of road traffic noise on Botany 


Road, noise ingress from project related industrial noise is considered to likely be negligible 


and a commercial receiver type classification is suitable. 


At this early stage of the project, the criteria presented in Table 13 should be regarded as 


indicative and will be confirmed during the next stages of the project.  While the NPfI has 


been used to determine the above indicative trigger levels for the Metro Quarter, it is 


acknowledged that the CSSI Approval was approved under the now superseded Industrial 


Noise Policy and careful consideration of both guidelines will be required in the next stages 


of the project.   


The final project trigger levels will be determined in collaboration with Sydney Metro and 


their future development partner, noting that the cumulative industrial noise levels from the 


Metro Quarter, Waterloo Station and Sydney Metro tunnel ventilation systems will be 


required to meet the final project triggers levels.   


4.4 Internal Noise Level Criteria – Residential  


This section establishes appropriate internal noise criteria for the residential areas of the 


proposed development in order to protect the amenity of future occupants from external 


noise intrusion. 


4.4.1 State Environment Planning Policy 


The State Environment Planning Policy (Infrastructure) 2007 (Infrastructure SEPP) provides 


guidelines to ensure that the development of new residential buildings protects the 


occupants adequately from noise associated with existing road and railway infrastructure.  


The key objectives of the provisions are to: 


 Protect the safety and integrity of key transport infrastructure from adjacent development 


 Ensure that adjacent development achieves an appropriate acoustic amenity by meeting 
the internal noise criteria specified in the Infrastructure SEPP. 
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The key clauses of the Infrastructure SEPP are: 


Rail Corridors 


Clause 86 Any development (other than development to which clause 88 of the 


Infrastructure SEPP applies) that involves the penetration of the ground to a depth of at least 


2 m below ground level (existing) on land that is: 


a. Within or above a rail corridor; or 


b. Within 25 m (measure horizontally) of a rail corridor); or 


c. Within 25 m (measure horizontally) of the ground directly above an underground rail 
corridor 


Note: the consent authority must not grant consent without consulting with the rail 
authority and obtaining concurrence consistent with clauses 86(2)-(5) 


Clause 87 Development for any of the following purposes that is on land that is in or 


immediately adjacent to a rail corridor and the consent authority considers development is 


likely to be adversely affected by rail noise or vibration: 


 Building for residential use 


 A place of worship 


 A hospital 


 An educational establishment or childcare centre 


Road Corridors 


Development for any of the following purposes that is on land in or adjacent to a road 


corridor for a freeway, a tollway, or a transit way or any other road with an annual average 


daily traffic volume of more than 40,000 vehicles (based on the traffic volume data available 


on the website of the RTA) and that the consent authority considers is likely to be adversely 


affected by road noise or vibration: 


 Building for residential use 


 A place of worship 


 A hospital 


 An educational establishment or childcare centre 


Clause 103 Any development which involves penetration of the ground to a depth of at 


least 3m below ground level (existing) on land that is the road corridor of roads or road 


projects as specified in schedule 2 of the SEPP. 
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For Clauses 87 (Rail) and 102 (Road) 


 If the development is for the purpose of a building for residential use, the consent authority 
must be satisfied that appropriate measures will be taken to ensure that the following LAeq 
noise levels are not exceeded: 


 In any bedroom in the building: 35 dB(A) at any time (10pm – 7am) 


 Anywhere else in the building (other than a garage, kitchen, bathroom, or 
hallway): 40dB(A) at any time 


4.4.2 City of Sydney Development Control Plan 2012 


The City of Sydney Development Control Plan (SDCP 2012) provides noise criteria for the 


development of new residential houses and units.  Provided below is a summary of the 


requirements pertinent to the consideration of external noise. 


 The repeatable maximum LAeq(1 hour) for residential buildings and serviced apartments 
must not exceed the following levels: 


a. for closed windows and doors: 
(i) 35 dB for bedrooms (10pm-7am); and 
(ii) 45 dB for main living areas (24 hours). 


b. for open windows and doors: 
(i) 45 dB for bedrooms (10pm-7am); and 
(ii) 55 dB for main living areas (24 hours) 


 Where natural ventilation of a room cannot be achieved, the repeatable maximum LAeq 
(1hour) level in a dwelling when doors and windows are shut and air conditioning is 
operating must not exceed: 


 38dB for bedrooms (10pm-7am); and 


 48dB for main living areas (24 hours) 


 These levels are to include the combined measured level of noise from both external 
sources and the ventilation system operating normally. 


4.4.3 Apartment Design Guideline and City of Sydney Consultation  


As part of the development of the proposal for the site, UrbanGrowth NSW Development 


Corporation (UGDC) and SLR have undertaken consultation with CoS and DPE.  Based on 


this consultation, it is understood that the project should be designed to meet the 


requirements of DPE's Apartment Design Guide (ADG) Objective 4B-1 for natural ventilation. 


As a result, residential areas should comply with the “windows open” (item 1 b) noise criteria 


of the CoS DCP as repeated in Section 4.4.2.  


4.4.4 Ground-borne Noise – Sydney Metro 


Where buildings are constructed over or adjacent to land over tunnels, ground-borne noise 


may be present where airborne noise does not provide a masking effect.  The NSW 
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Development near Rail Corridors and Busy Roads – Interim Guideline specifies a night-time 


residential criteria of 35 dBA LAmax,slow which is required to be complied with by 95 percent 


of train passbys. 


4.4.5 Vibration Criteria 


Although vibration requirements aren’t specified in the Infrastructure SEPP, impacts from 


vibration associated with transport infrastructure are commonly translated into ground-borne 


noise.  Vibration transmission into the buildings will need to be controlled to ensure that 


ground-borne noise levels comply with the internal airborne noise criteria for residential 


buildings discussed in Section 4.4. 


Vibration from sources internal to the Metro Quarter or from the metro station (such as plant 


equipment, etc) shall be designed to meet the recommended levels in Australian Standard 


AS2670-2 “Evaluation of human exposure to whole-body vibration - Part 2: Continuous and 


shock induced vibration in buildings (1 to 80 Hz)” 


4.5 Internal Noise Criteria – Non-residential uses  


All internal non-residential areas shall be designed to mitigate external noise intrusion to 


recommended internal noise criteria based upon their use contained within AS 2107:2016 


“Acoustics - Recommended design sound levels and reverberation times for building 


interiors”.  
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5.0 Assessment 


5.1 Noise Model 


SoundPLAN is a software package which allows noise predictions to be made in a 3D 
environment and includes a digitised ground map (containing ground contours and 
significant structures, where appropriate), the location and acoustic power levels of 
significant noise sources, and the location of noise-sensitive receivers. 


A SoundPLAN computer noise model was developed to predict the following: 


• Potential noise impacts from construction works at the affected residential receivers 
(Section 5.2). 


• Road traffic noise levels at the future project facades (Section 5.4). 


5.1.1 Operational Noise Standard 


All noise predictions within the model were calculated using ISO 9613 algorithms. 


5.1.2 Model Inputs 


The computer model generates noise emission levels accounting for factors such as source 
sound power levels, attenuation due to distance, ground and air absorption and shielding 
attenuation, as well as meteorological conditions. 


Heights of buildings, screens and other structures were estimated based on architectural 
drawings provided by Sydney Metro and UGDC, as well as site inspection and aerial 
photography. 


5.2 Construction Noise and Vibration Impacts 


5.2.1 Recommended Construction Hours 


Where possible, the construction works would be undertaken in accordance with the ICNG 
(discussed in Section 4.1.2) during the standard daytime working hours of: 


• 7.00 am to 6.00 pm Monday to Friday 


• 8.00 am to 1.00 pm on Saturdays. 


On this basis, the potential noise impacts from construction works have been predicted for 
the daytime period only. 


5.2.2 Source Location 


Consistent with the requirements of the ICNG (discussed in Section 4.1), this construction 
noise assessment provides a ‘realistic worst-case’ assessment based on the required 
construction works within a 15-minute period.  This is typically associated with works located 
nearest to a particular receiver. 


In reality, the potential construction noise impacts at any particular location can vary greatly 
depending on the following factors: 


• The location of construction works within the site relative to the nearest sensitive receiver 
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• The overall duration of the construction works 


• The intensity of the noise levels 


• The time at which the construction works are undertaken 


• The character of the noise 


Noise levels at sensitive receivers can also be significantly lower than the worst-case 
scenario when the construction works are moved further from receivers within a works area.  
This concept is shown in Figure 13. 


 


Figure 13  Illustration of Works Areas 


The figure above illustrates that when the works move away from a receiver the noise levels 
from the operation of the construction equipment would reduce accordingly.  


5.2.3 Construction Noise Model 


A construction noise model was developed in SoundPLAN to predict the potential noise 
impacts at the surrounding residential receivers for the different proposed construction 
stages of the development (shown in Figure 14). 
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Figure 14  Proposed Construction Staging 


Note 1: Image provided by UGDC. 


 


5.2.4 Construction Noise Sources 


Noise sources likely to be associated with the project construction works are based on 
information provided by Sydney Metro and UGDC and relate to similar development 
construction works in addition to SLR’s experience with other construction noise 
assessments.  Indicative sound power levels for the plant and equipment were derived from 
Roads and Maritime’s Construction Noise and Vibration Guideline and the Department for 
Environment, Food and Rural Affairs’ (UK) Update of noise database for prediction of noise 
on construction and open sites.  The construction equipment and their respective sound 
power levels used within the model are presented in Table 14. 


5.2.5 Construction Noise Scenarios 


Two construction scenarios were modelled across the three stages (shown in Figure 14) 
based on information provided by Sydney Metro and UGDC.  The scenarios were based on 
the construction activities that could potentially result in the highest noise impacts at the 
surrounding receivers.  The staging and scenarios are presented alongside their associated 
construction plant and equipment sound power levels Table 14. 
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Table 14 Construction Works Scenarios and Noise Sources 


Scenario Stage Associated Construction Plant 
and Equipment 


Quantity Sound 
Power Level 
dBA


1
 


Total Sound 
Power Level 
dBA


2 


Earthworks/Bas
ement 
Construction 


1B Excavator Hammer  3 122 128 


Excavator (approx. 20 tonne) 3 103 


Vibratory Pile Driver 2 119 


Dump Truck (approx. 15 tonne) 3 101 


Concrete Truck 2 105 


3 Excavator Hammer 1 122 124 


 Excavator (approx. 20 tonne) 1 103 


Vibratory Pile Driver 1 119 


Dump Truck (approx. 15 tonne) 1 101 


Concrete Truck 1 105 


Building 
Construction 


1B Mobile Crane 3 108 117 


Tower Crane 2 105 


Concrete Placing Boom 2 93 


Caged Material Hoist 2 91 


Delivery Truck 3 101 


Forklift 3 99 


Concrete Truck 3 107 


2 Mobile Crane  108 112 


Tower Crane  105 


Concrete Placing Boom  93 


Caged Material Hoist  91 


Delivery Truck  101 


Forklift  99 


Concrete Truck  107 


3 Mobile Crane  108 112 


Tower Crane  105 


Concrete Placing Boom  93 


Caged Material Hoist  91 


Delivery Truck  101 


Forklift  99 


Concrete Truck  107 
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Note 1:  In each scenario, corrections were applied to the sound power levels of the plant based on an estimation of the duration of 
operation of each piece of construction plant within a 15-minute assessment period  


Note 2:  A single figure sound power level was calculated accounting for the combined plant and equipment operating concurrently 
in each construction scenario. 


To determine the potential worst-case impacts, the construction noise sources were 
modelled throughout the construction areas for both the “Earthworks/Basement 
Construction” and “Building Construction” scenarios.  As there is limited information 
surrounding the construction methodology and management plan, no construction noise 
mitigation (e.g. localized screening or site hoarding) was included in these predictions to 
determine the worst-case noise levels. 


Due to the building base and foundations of the Stage 2 tower forming part of the 
construction works for Stage 1B (refer to Figure 14), no “Earthworks/Basement 
Construction” scenario was modelled for Stage 2 (shown in Table 14). 


5.2.6 Construction Noise Predictions 


For the two construction scenarios across the three stages (with the exclusion of the 
“Earthworks/Basement Construction” scenario in Stage 2), construction noise levels were 
predicted at the surrounding residential receivers within each NCA (refer to Section 3.3) and 
assessed against their respective noise management levels (NMLs) outlined in 
Section 4.1.3. 


A summary of the predicted construction noise levels and NML exceedances is presented in 
Table 15.  The predicted noise levels are intended to give an overview of the likely worst-
case noise levels from the construction works. 


Table 15  Construction Noise Impact Prediction Summary 


Stage Scenario NCA 


 


NML - Noise 
Affected (RBL + 
10 dB) 


Number of 
receivers 
exceeding 
NML 


Number of 
receivers 
exceeding Highly 
Affected (75 
dBA)  


Predicted Noise 
Level (Worst 
case) LAeq dBA  


1B Earthworks/Basement 
Construction 


NCA1 70 51 12 87 


NCA2 60 18 6 85 


NCA3 60 44 7 85 


Building Construction NCA1 70 49 1 77 


NCA2 60 19 0 72 


NCA3 60 45 1 77 


2 


 


Building Construction NCA1 70 10 1 81 


NCA2 60 10 0 67 


NCA3 60 7 0 68 


3 Earthworks/Basement 
Construction 


NCA1 70 54 13 88 


NCA2 60 16 0 72 


NCA3 60 41 11 84 


Building Construction NCA1 70 22 1 77 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 48 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


Stage Scenario NCA 


 


NML - Noise 
Affected (RBL + 
10 dB) 


Number of 
receivers 
exceeding 
NML 


Number of 
receivers 
exceeding Highly 
Affected (75 
dBA)  


Predicted Noise 
Level (Worst 
case) LAeq dBA  


E NCA2 60 0 0 n/a 


NCA3 60 19 0 72 


Based on the scenarios that were input into the noise model, the construction noise 
predictions indicate that: 


• The highest construction noise levels were predicted at the closest receivers surrounding 
the project site in all NCAs during the Stage 1B and Stage 3 Earthworks/Basement 
Construction works.  The predicted noise levels at these receivers during ‘worst case 
scenario’ construction periods were significantly higher than the “highly noise affected” 
level in accordance with the ICNG criteria (outlined in Section 4.1.3). 


• Construction noise levels exceeding the NMLs were also predicted during the Tower 
Construction scenarios across all three stages, with predicted exceedances above the 
highly affected noise level ranging from 2 dB to 6 dB. 


• The highest number of impacts was predicted in NCA1 during the Stage 1B and Stage 3 
Earthworks/Basement Construction scenarios with a total of 51 and 54 NML exceedance 
at receivers surrounding the project site respectively. 


• Further exceedances of the NMLs were predicted outside of the defined NCA boundaries 
(refer to Section 3.3). 


• For most construction activities, it is expected that the construction noise levels would 
frequently be lower than predicted at the most exposed receivers, as the noise levels 
presented in this report are based on a realistic worst-case assessment. 


5.2.7 Impacts on Sydney Metro Operations 


In addition to the impacts on surrounding off-site sensitive receivers, should the construction 
of the Metro Quarter OSD occur when Waterloo Station is operational, the impacts on the 
staff, customers and tenants within the station should also be assessed and managed. In 
this event, the construction contractor should consult with Sydney Metro to determine 
suitable noise and vibration management levels and any implement resulting mitigation or 
management measures required.   


 


5.2.8 Construction Noise Mitigation and Management 


Where reasonable and feasible, the construction contractor will be required to implement 
best practice noise mitigation measures including: 


• Judicious selection of mechanical plant and equipment (eg quieter machinery and power 
tools). 


• Localised shielding of noisy equipment. 
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• Maximising the offset distance between noisy plant items and nearby noise sensitive 
receivers. 


• Avoiding the coincidence of noisy plant working simultaneously close together and 
adjacent to sensitive receivers. 


• Orienting equipment away from noise-sensitive areas. 


• Carrying out loading and unloading away from noise-sensitive areas. 


• Minimising consecutive works in the same locality. 


• Considering periods of respite. 


Once more specific information regarding the proposed construction methodology, 
equipment and staging is known, it is recommended that the managing contractor produces 
a comprehensive Construction Noise and Vibration Management Plan incorporating the 
mitigation and management strategies recommended above, developed through 
consultation with the surrounding community and local authority that is also in accordance 
with the framework for compliance established in this report (outlined in Section 4.1). 


When completing these assessments reference should be made to the requirements and 


criteria defined in the Chatswood to Sydenham Construction Noise and Vibration Strategy 


(Sydney Metro, 2017). 


5.2.9 Construction Traffic Noise Impacts 


5.2.9.1 Existing traffic flow on surrounding roads 


In May 2017, Jacobs conducted traffic surveys around the Metro Quarter to provide data for 


existing traffic volumes on the surrounding road network.  The findings of these surveys 


were provided to SLR for the purpose of this report.  Table 16 presents the afternoon peak 


(5 – 6 pm) traffic survey results for the surrounding roads.  


The traffic surveys performed by Jacobs mainly covered the morning and afternoon peak 


periods, and information on the diurnal variation in traffic flows for the roads surrounding the 


Metro Quarter was not obtained during these surveys.  Information on the diurnal variation of 


traffic on O'Riordan Street (Station ID: 02309 – 100 metres north of Johnson Street, 


Alexandria) was therefore obtained from the RMS Traffic Volume Viewer and used to 


estimate a ‘diurnal multiplier’ for the roads assessed in this study.  As illustrated in 


Figure 15, the diurnal multiplier for each hour of day is the ratio of the reported traffic volume 


for that hour to the afternoon peak hour (4 – 5 pm) traffic volume. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 50 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


Table 16  Peak Traffic Volumes – Road Network Surrounding the Metro Quarter 


ID Corridor Name Peak Volume (vehicles/hour) 


1 Botany Road - McEvoy Street to Allen Street 2,088 


2 Botany Road - McEvoy Street to Buckland Street 2,075 


3 Botany Road - Raglan Street to Boundary Street 1,725 


4 Botany Road - Wellington Street to Raglan Street 1,841 


5 Buckland Street - Wyndham Street to Gerard Street 215 


6 Cope Street - Raglan Street to Phillip Street 290 


7 Cope Street - Wellington Street to McEvoy Street 119 


8 Cope Street - Wellington Street to Raglan Street 205 


9 Elizabeth Street - Allen Street to McEvoy Street 1,710 


10 Elizabeth Street - McEvoy Street to Wellington Street 2,122 


11 Elizabeth Street - Phillip Street to Raglan Street 1,987 


12 Elizabeth Street - Redfern Street  to Phillip Street 1,820 


13 Elizabeth Street - Wellington Street to Raglan Street 1,936 


14 George Street - McEvoy Street to Allen Street 176 


15 George Street - Phillip Street to Redfern Street 232 


16 Henderson Street - Gerard Street to Wyndham Street 1,577 


17 Henderson Street - Wyndham Street to Botany Road 2,160 


18 McEvoy Street - Botany Road to George Street 1,190 


19 McEvoy Street - Elizabeth Street to Morehead Street 882 


20 McEvoy Street - George Street to Pitt Street 1,180 


21 McEvoy Street - Pitt Street to Elizabeth Street 1,194 


22 McEvoy Street - Wyndham Street to Botany Road 1,775 


23 McEvoy Street - Wyndham Street to Brennan Street 935 


24 Philip Street - Elizabeth Street to Chalmers Street 245 


25 Philip Street - Elizabeth Street to Walker Street 715 


26 Phillip Street - George Street to Cope Street 214 


27 Phillip Street - Pitt Street to George Street 201 


28 Phillip Street - Walker Street to Morehead Street 660 


29 Pitt Street - McEvoy Street to Allen Street 112 


30 Pitt Street - McEvoy Street to Wellington Street 74 


31 Pitt Street - Phillip Street to Raglan Street 415 


32 Pitt Street - Phillip Street to Redfern Street 335 


33 Pitt Street - Wellington Street to Raglan Street 393 


34 Raglan Street - Botany Road to Cope Street 610 
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ID Corridor Name Peak Volume (vehicles/hour) 


35 Raglan Street - Cope Street to Pitt Street 451 


36 Raglan Street - Elizabeth Street to Pitt Street 298 


37 Wellington Street - Botany Road to Wyndham Street 137 


38 Wellington Street - Cope Street to Botany Road 392 


39 Wellington Street - Elizabeth Street to Morehead Street 408 


40 Wellington Street - Elizabeth Street to Pitt Street 592 


41 Wellington Street - Pitt Street to Cope Street 318 


42 Wyndham Street - Buckland Street to Henderson Street 607 


43 Wyndham Street - Henderson Street to Boundary Street 1,528 


44 Wyndham Street - McEvoy Street to Buckland Street 1,555 


45 Wyndham Street - McEvoy Street to Mandible Street 786 


 


 


 
Figure 15  Diurnal Variation of Traffic on O'Riordan Street 


 


5.2.9.2 Construction traffic volumes  


Based on information provided by Sydney Metro and UGDC, the estimated number of heavy 


vehicle movements during peak construction period is as shown in Table 17. 
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Table 17  Peak construction vehicle movements 


Period / Vehicle Type 


 Peak Hour
1
 Non Peak Hour


2
 Evening


3
 Night


4
 


 Light HV Total Light HV Total Light HV Total Light HV Total 


Waterloo 


Station
5
 


2 6 8 10 23 33 2 6 8 2 6 8 


OSD
6
 2 3 5 8 20 28 2 10 12 2 10 12 


Total 4 9 13 18 43 61 4 16 20 4 16 20 


1. AM peak hour x 1 and PM peak hour x 1 (7-8am / 5-6pm) 


2. 9 hours (8-5pm) 


3. 4 hours (6-10pm) 


4. 9 hours (10pm-7am) 


5. Sourced from Sydney Metro Chatswood to Sydenham EIS, May 2016 


6. SMDO Estimates (66,800m3 = 5,350 30t trucks + other truck deliveries @ 43 truck arrivals per day on average) 


 


5.2.9.3 Assessment 


Based on the information presented in Section 5.2.9.1 and 0, an increase in road traffic 


noise due to heavy vehicles accessing the site during the construction stages is unlikely 


given the existing high volume of heavy vehicles on the surrounding roads.  Even so, heavy 


vehicle access to the site during the construction stages should be assessed in further detail 


as the construction methodology and management plan is developed. 


5.2.10 Construction Vibration Impacts 


As details surrounding the proposed construction methodology, equipment and phasing are 


unknown, a detailed construction vibration assessment is not possible at this stage.  


However, it is recommended to mitigate any potential impacts using the recommended safe 


working distances for vibration intensive plant as indicated in Table 18, taken from Transport 


for NSW’s Infrastructure and Services Construction Noise and Vibration Strategy (2018). 
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Table 18 Recommended Safe Working Distances for Vibration Intensive Plant 


Equipment Item Rating/ Description Safe Working Distance 


Cosmetic Damage
1
 Human Response 


Vibratory Roller < 50 kN (Typically 1-2 tonnes) 5 m 15 m to 20 m 


< 100 kN (Typically 2-4 tonnes) 6 m 20 m 


< 200 kN (Typically 4-6 tonnes) 12 m 40 m 


< 300 kN (Typically 7-13 tonnes) 15 m 100 m 


> 300 kN (Typically 13-18 tonnes) 20 m 100 m 


> 300 kN (Typically > 18 tonnes) 25 m 100 m 


Small Hydraulic Hammer 300 kg – 18 to 34t excavator 2 m 7 m 


Medium Hydraulic 
Hammer 


1,600 kg – 5 to 12t excavator 7 m 23 m 


Large Hydraulic Hammer 1,600 kg – 12 to 18t excavator 22 m 73 m 


Vibratory Pile Driver Sheet piles 2 m to 20 m 20 m 


Pile Boring ≤ 800 mm 2 m (nominal) 4 m 


Jackhammer Hand held 1 m (nominal) 2 m 


Note 1:  More stringent conditions may apply to heritage or other sensitive structures. 


 


5.3 Operational Noise Impacts 


5.3.1 Operational Noise – Industrial Noise Impacts 


A review of the most recent architectural drawings provided by UGDC indicates that typical 


sources of industrial noise that may be associated with the commercial premises component 


of the project area may include noise from mechanical equipment including heating, 


ventilation and air conditioning (HVAC), carpark ventilation fans, corridor ventilation systems 


and carpark entry gates, substation, fire pump and fire control equipment. 


At this stage, the technical specifications and layout of the proposed mechanical plant and 


other equipment have not been defined and potential impacts from these sources should be 


assessed (in accordance with the indicative project noise trigger levels outlined in Section 


4.3.1) during the detailed design stage of the project. 


Operational noise emissions from mechanical plant associated with the project should be 


controlled to reduce noise impacts upon neighbouring residential receivers and occupants 


within the proposed development.  Detailed assessment and verification of mechanical noise 


emissions should be carried out during the detailed design stage of the project ensuring that 


the nominated criteria for mechanical plant emissions are met. 
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As noted previously, the final project trigger levels will be determined in collaboration with 


Sydney Metro and their future development partner during detailed design, noting that the 


cumulative industrial noise levels from the Metro Quarter, Waterloo Station and Sydney 


Metro tunnel ventilation systems will be required to meet the final project triggers levels.   


Furthermore, a maximum noise level assessment for potential sleep disturbance and 


corrections for annoying noise characteristics should be investigated once more information 


regarding the project-associated industrial noise sources is known. 


5.3.1.1 In-Principle Acoustic Treatment Recommendations 


It is envisaged that the industrial noise sources will be able to achieve compliance with the 


nominated criteria through common engineering methods that may consist of: 


• Selection of low-noise mechanical plant and other noise generating equipment. 


• Judicious location of mechanical plant and equipment with respect to nearby noise-
sensitive receivers. 


• Barriers/enclosures (e.g. plant rooms). 


• Silencers and acoustically lined ductwork. 


The required noise mitigation measures would be reviewed during detailed design when 


more information regarding sources of industrial noise is available. 


5.4 Noise Ingress  


Due to the location of the site with respect to Botany Road, road traffic noise impacts on the 


proposed buildings (shown in Figure 16) have been predicted to confirm whether natural 


ventilation could be achieved while complying with the requirements of the Infrastructure 


SEPP and SDCP 2012 acoustic amenity requirements for residential properties outlined in 


Section 4.4. 


5.4.1 Methodology  


A SoundPLAN computer noise model (discussed in Section 5.1) was developed to predict 
road traffic noise levels at the proposed future Metro Quarter building facades, shown in 
Figure 16. 


The road traffic noise model generates noise emission levels accounting for factors such as 
road traffic volume flows, attenuation due to distance, ground and air absorption and 
shielding attenuation, as well as meteorological conditions.  Daytime (15 hour) and night-
time (9 hour) two-way traffic volumes were assigned to the road traffic sources and are 
presented in Appendix C. 


For each of the six proposed project buildings, single point receivers were positioned at 
selected facades (refer to figures in Appendix D).  The receivers were located at three 
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discrete heights (shown graphically in Figure 16 and presented numerically in Appendix D) 
to predict the potential impact of road traffic noise levels at different facade heights. 


SLR has worked closely with the design team in order to develop tower massing which 
provides localised screening to openings by way of balcony shapes. These are included 
within the computer model as shown in Figure 16.  


A 2.5 dB correction was added to the predicted receiver levels to account for increased 
levels due to facade and balcony reflections.  Additionally, a 15 dB facade loss was applied 
to the receiver level to predict the internal road traffic noise levels. 


 
Figure 16  Metro Quarter SoundPLAN 3D Model 


Note 1: Road traffic sources are shown in red. 


Note 2:  Single point receivers were located at each of the proposed building facades and are shown in yellow. 
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5.4.2 Internal Road Traffic Noise Prediction Results 


The purpose of this noise and vibration assessment is to demonstrate that compliance with 


the nominated criteria can be achieved. This section summarises the assessment 


undertaken and resulting recommendations to achieve compliance. 


5.4.2.1 Residential Areas 


As summarised in Section 4.4, the driving internal noise targets for residential are the 


“window open” criteria of:  


 45 dBA LAeq(9hour) for bedrooms (10pm-7am) 


 55 dBA LAeq(24hour) for main living areas (24 hours) 


The predicted internal road traffic noise levels are presented in Appendix D, and these 


predictions assume a 15 dBA outdoor-to-indoor loss.   


Outdoor-to-Indoor Loss 


 The 15 dB facade loss used to determine internal road traffic noise levels is noted 
as being higher than would typically be applied for a standard open window 
(typically taken to be 10dB), however based on previous experience and available 
literature, is considered reasonable when including the effect of localised screening 
on the balcony with low-level windows and acoustic absorption that could be 
applied to the balcony surfaces. The conceptual design is as shown in Figure 17. 


. 
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Figure 17  Concept of attenuated balcony openings (section view) 


The figure of 15 dBA is considered suitable based on a review of available research into 


mitigating road noise intrusion through acoustically screened openings and balconies.  In 


particular a paper authored by the Queensland University of Technology “Investigations on 


road noise level spatial variability within a specially designed acoustic balcony” (Daniel A. 


NAISH, Andy C. C. TAN, F. Nur DEMIRBILEK, Inter.Noise 2014) showed that at certain 


positions at residential windows in appropriately designed balconies, noise levels can be up 


to 12 dBA lower than at the facade of the building without a balcony.  


This result, combined with the typical 10 dBA ‘outdoor-to-indoor’ loss implies that up to 22 


dBA overall reduction from facade predicted noise levels may be achievable. As a result, 


SLR has used 15 dBA as a conservative figure and to allow design flexibility in the next 


stages of the project.  


It will be the responsibility of the design team developing the site to demonstrate and 


validate any opening system to achieve a minimum of 15 dB external to internal noise 


reduction (for a road traffic frequency spectrum noise source). 


Summary of Results for Residential Areas 


With the approach outlined above, the results in Appendix D indicate that compliance with 


the internal noise goals (outlined in Section 4.4) for residential receivers can be achieved 


during the daytime period (07:00 am – 22:00 pm).  Compliance with the internal noise goals 


for residential receivers during the night-time period (10:00 pm – 07:00 am) was also 


achieved in the majority of locations, however exceedances of the internal noise goals of up 


to 3 dB were predicted at 16 out of the sample 222 receivers.  Exceedances were predicted 
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at building B01 (facade B, D and M) and B05 (facade B, G, H, I and K).  These locations 


face north or south respectively and are exposed to high levels of traffic noise from Botany 


Road. 


To achieve compliance at these receivers, the internal floorplate layout should be developed 


such that living spaces (not bedrooms) are located at the opening locations which are found 


to not comply with the night-time criteria. 


All glazing and solid areas of the external building fabric should also be designed such as to 


achieve compliance with the “windows closed” criteria in Section 4.4.2 for periods when 


occupants choose to close windows. This is considered to be possible with standard (i.e. 


“off-the-shelf”) construction materials including acoustic laminate glazing.  


Non-Residential Areas 


It is considered that all non-residential (commercial) uses within the precinct will be sealed 


and mechanically ventilated.  All glazing and solid areas of the external building fabric should 


be designed to achieve compliance with the AS2107:2016 criteria as referred to in Section 


4.5. This is considered to be possible with standard (ie “off-the-shelf”) construction materials 


including acoustic laminate glazing.  


5.5 Sydney Metro 


The Metro Quarter is situated over and adjacent to Waterloo Station.   


The EIS for the Sydney Metro (CSSI EIS) assessed the potential impacts in this location, 


however residential usages were not proposed at the Metro Quarter at that time so no 


specific assessment was completed.   


5.5.1 Assessment of Potential Future Impacts 


The potential impacts on the Metro Quarter from metro trains have been assessed for the 


future residential uses of the project.  Reference to the cross section of the project in 


Figure 18 shows the first level of residential usage is nominally around six floors above rail 


level (i.e. around three floors above ground level and around three levels below ground).  


The floors below the first residential level would be for commercial/retail, community or 


station services usage. 
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Figure 18  Metro Quarter – Waterloo Station Cross Section 


A high level assessment of the potential impacts has been completed using standard 


trackform and high attenuation trackform (in the form of Delkor Eggs), using source spectra 


detailed in the CSSI EIS.  No coupling loss has been included in the analysis as the station 


and residential structures are integrated and a conservative vibration reduction of 1 dB per 


level has been used.  Train speeds have been assumed to be 60 km/h.  A summary of the 


assessment is provided in Table 19. 


Table 19  Sydney Metro – Potential Noise and Vibration Impacts 


Receiver Trackform Vibration (RMS) Ground-borne Noise 
(LAmax,slow) 


Criteria Predicted Criteria Predicted 


First level of 
residential 


Standard 0.4 mm/s
1
 <0.1 mm/s 35 dBA  


(night-time) 
44 to 49 dBA 


High attenuation 
(Delkor Eggs) 


<0.1 mm/s 40 to 45 dBA 


Note 1: Criteria based on continuous vibration levels detailed in Assessing Vibration: a Technical Guideline. 


The above conservative assessment indicates: 


 Tactile vibration from Sydney Metro trains is unlikely to exceed the proposed threshold 
levels. 


 Ground-borne noise levels from trains may exceed the night-time criteria for residential 
receivers, with the track types assessed above.  


 


5.5.2 Mitigation 


Vibration and ground-borne noise impacts from trains can be controlled at source through 


the use of trackforms which incorporate vibration-isolating components.  In slab or 


embedded track sections, this can take the form of a resilient rail fastener, booted sleeper, 


floating track slab or a combination of approaches.  The resilience is typically in the form of 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 60 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


elastic/resilient pads or mats, or moulded rubber elements in the resilient 


baseplates/fasteners.   


Further investigation of the impacts from trains on the Metro Quarter would be completed as 


the project progresses, and Sydney Metro and their future development partner would work 


closely to ensure the impacts are adequately assessed and mitigated.  It is anticipated that 


the criteria can be met through the use of resilient trackforms (potentially higher performing 


than those investigated in Table 19), building isolation in the form of bearings at the base of 


the buildings, or a combination of both. 


5.6 Cumulative Impacts 


5.6.1 Additional Road Traffic Noise  


The NSW Road Noise Policy (RNP) requires consideration of noise mitigation where new 


land use developments increase road traffic noise by more than 2 dB.  For a 2 dB increase 


in noise to be apparent a corresponding increase in traffic volumes of approximately 60 


percent is required (assuming road speeds and other factors remain unchanged). 


Peak two-way traffic volume data on Botany Road has been provided by Jacobs for the 


existing situation together with volumes associated with the Metro Quarter and Waterloo 


Estate.  These are shown below in Table 20.   


Table 20  Traffic Volumes on Botany Road 


Existing Traffic Flows  Metro Quarter Waterloo Estate 


23,175 vehicles (15 hour) Provision for up to 427 car spaces 770 vehicles (15 hour) 


6,428 (9 hour) 146 vehicles (9 hour) 


The above shows that the cumulative increases in traffic from the Metro Quarter and 


Waterloo Estate are small in comparison to the high existing traffic volumes during the 


daytime and night-time.  As such, potential cumulative increases in road traffic noise due to 


the project are expected to be significantly less than 2 dB. 


5.6.2 Industrial Noise 


As noise sources and locations within and surrounding the precinct area are unknown at this 


early stage in the project, a cumulative impact assessment of potential operational noise 


from future industrial sources within the precinct cannot be completed.   


The potential cumulative impacts from all sources of industrial noise from the Metro Quarter, 


Waterloo Station and the Waterloo Estate will be undertaken for the detailed development 


application when more information regarding the various noise sources and locations are 


known.   
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It is anticipated that compliance with the final project trigger levels from cumulative industrial 


noise impacts will be achievable with standard noise mitigation measures. 
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6.0 Conclusion 


SLR has undertaken a noise and vibration impact assessment associated with the 


redevelopment of the Metro Quarter which satisfies the relevant SEARs for SSD Application 


18_9393.  The assessment has been carried out in accordance with NSW regulatory 


requirements and in consultation with CoS and other relevant stakeholders. 


The scope of the assessment involved deriving and establishing project specific noise goals 


through consultation with various NSW and Australian guidelines; undertaking a noise and 


vibration impact assessment for the future development with respect to the appropriate 


criteria; and, where required, providing recommendations for noise control measures. 


A preliminary construction noise and vibration assessment has shown that under a realistic 


‘worst case scenario’ a number of receivers may exceed the trigger levels established. As a 


result, further detailed assessment once construction methods are confirmed is required, 


and appropriate mitigation and management measures adopted.  


With the recommendations included within this report adopted, compliance with all 


established operational noise and vibration criteria is expected.  


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 63 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


APPENDIX A 
Acoustic Terminology 
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APPENDIX B 
Ambient Noise Monitoring Results 
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APPENDIX C 
Existing Road Traffic Volumes 
  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 88 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 89 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 90 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


 


APPENDIX D 
Noise Ingress Predictions 


 
  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 91 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


Figure 19 Facade IDs – Building 1 (B01) and Building 2 (B02) 


 
Note 1: Building 1 (B01) shown in red and Building 2 (B02) shown in blue. 


Figure 20 Facade IDs – Building 3 (B03) 


 
Figure 21 Facade IDs – Building 4 (B04) 
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Figure 22 Facade IDs – Building 5 (B05) and Building 6 (B06) 
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Note 1: Building 5 (B05) shown in red and Building 6 (B06) shown in blue. 


 
Table 21 Predicted Internal Road Traffic Noise Levels 


ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


LAeq(15hour) Day-time 
Compliance 
Achieved 


LAeq(9hour) Night-time 
Compliance 
Achieved 


1 42 B01 A East 


B01-
A-
LOW 46 Yes 42 Yes 


2 74 B01 A East 


B01-
A-
MID 45 Yes 41 Yes 


3 106 B01 A East 


B01-
A-
HIGH 45 Yes 41 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


4 42 B01 B North 


B01-
B-
LOW 52 Yes 48 No 


5 74 B01 B North 
B01-
B-MID 50 Yes 46 No 


6 106 B01 B North 


B01-
B-
HIGH 49 Yes 45 Yes 


7 42 B01 C East 


B01-
C-
LOW 46 Yes 42 Yes 


8 74 B01 C East 
B01-
C-MID 44 Yes 40 Yes 


9 106 B01 C East 


B01-
C-
HIGH 44 Yes 40 Yes 


10 42 B01 D North 


B01-
D-
LOW 49 Yes 45 No 


11 74 B01 D North 


B01-
D-
MID 48 Yes 44 Yes 


12 106 B01 D North 


B01-
D-
HIGH 48 Yes 44 Yes 


13 42 B01 E East 


B01-
E-
LOW 45 Yes 41 Yes 


14 74 B01 E East 
B01-
E-MID 43 Yes 39 Yes 


15 106 B01 E East 


B01-
E-
HIGH 43 Yes 39 Yes 


16 42 B01 F North 


B01-
F-
LOW 45 Yes 41 Yes 


17 74 B01 F North 
B01-
F-MID 45 Yes 41 Yes 


18 106 B01 F North 


B01-
F-
HIGH 45 Yes 41 Yes 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 95 of 108 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Acoustic assessment report 


 


 


ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


19 42 B01 G West 


B01-
G-
LOW 49 Yes 45 Yes 


20 74 B01 G West 


B01-
G-
MID 48 Yes 44 Yes 


21 106 B01 G West 


B01-
G-
HIGH 47 Yes 43 Yes 


22 42 B01 H East 


B01-
H-
LOW 47 Yes 43 Yes 


23 74 B01 H East 


B01-
H-
MID 45 Yes 41 Yes 


24 106 B01 H East 


B01-
H-
HIGH 43 Yes 40 Yes 


25 42 B01 I North 
B01-I-
LOW 46 Yes 42 Yes 


26 74 B01 I North 
B01-I-
MID 45 Yes 41 Yes 


27 106 B01 I North 
B01-I-
HIGH 45 Yes 41 Yes 


28 42 B01 J West 
B01-J-
LOW 47 Yes 44 Yes 


29 74 B01 J West 
B01-J-
MID 48 Yes 44 Yes 


30 106 B01 J West 
B01-J-
HIGH 48 Yes 44 Yes 


31 42 B01 K South 


B01-
K-
LOW 45 Yes 41 Yes 


32 74 B01 K South 
B01-
K-MID 46 Yes 43 Yes 


33 106 B01 K South 


B01-
K-
HIGH 47 Yes 43 Yes 


34 42 B01 L East 
B01-L-
LOW 28 Yes 24 Yes 


35 74 B01 L East 
B01-L-
MID 43 Yes 39 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


36 106 B01 L East 
B01-L-
HIGH 44 Yes 40 Yes 


37 42 B01 M West 


B01-
M-
LOW 51 Yes 48 No 


38 74 B01 M West 


B01-
M-
MID 50 Yes 46 No 


39 106 B01 M West 


B01-
M-
HIGH 48 Yes 45 Yes 


40 42 B01 N South 


B01-
N-
LOW 48 Yes 45 Yes 


41 74 B01 N South 


B01-
N-
MID 48 Yes 44 Yes 


42 106 B01 N South 


B01-
N-
HIGH 47 Yes 43 Yes 


43 42 B01 O East 


B01-
O-
LOW 40 Yes 37 Yes 


44 74 B01 O East 


B01-
O-
MID 41 Yes 38 Yes 


45 106 B01 O East 


B01-
O-
HIGH 42 Yes 38 Yes 


46 36 B02 A West 


B02-
A-
LOW 46 Yes 42 Yes 


47 48 B02 A West 


B02-
A-
MID 46 Yes 42 Yes 


48 60 B02 A West 


B02-
A-
HIGH 46 Yes 42 Yes 


49 36 B02 B East 


B02-
B-
LOW 47 Yes 44 Yes 


50 48 B02 B East 
B02-
B-MID 46 Yes 43 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


51 60 B02 B East 


B02-
B-
HIGH 45 Yes 42 Yes 


52 36 B02 C North 


B02-
C-
LOW 48 Yes 45 Yes 


53 48 B02 C North 
B02-
C-MID 47 Yes 44 Yes 


54 60 B02 C North 


B02-
C-
HIGH 47 Yes 43 Yes 


55 36 B02 D West 


B02-
D-
LOW 49 Yes 45 Yes 


56 48 B02 D West 


B02-
D-
MID 48 Yes 44 Yes 


57 60 B02 D West 


B02-
D-
HIGH 48 Yes 44 Yes 


58 36 B02 E South 


B02-
E-
LOW 30 Yes 27 Yes 


59 48 B02 E South 
B02-
E-MID 35 Yes 31 Yes 


60 60 B02 E South 


B02-
E-
HIGH 41 Yes 38 Yes 


61 36 B02 F East 


B02-
F-
LOW 29 Yes 25 Yes 


62 48 B02 F East 
B02-
F-MID 32 Yes 28 Yes 


63 60 B02 F East 


B02-
F-
HIGH 36 Yes 32 Yes 


64 34 B03 A East 


B03-
A-
LOW 28 Yes 24 Yes 


65 41 B03 A East 


B03-
A-
MID 28 Yes 24 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


66 47 B03 A East 


B03-
A-
HIGH 32 Yes 28 Yes 


67 34 B03 B North 


B03-
B-
LOW 45 Yes 41 Yes 


68 41 B03 B North 
B03-
B-MID 47 Yes 43 Yes 


69 47 B03 B North 


B03-
B-
HIGH 47 Yes 43 Yes 


70 34 B03 C East 


B03-
C-
LOW 27 Yes 23 Yes 


71 41 B03 C East 
B03-
C-MID 27 Yes 23 Yes 


72 47 B03 C East 


B03-
C-
HIGH 31 Yes 28 Yes 


73 34 B03 D North 


B03-
D-
LOW 36 Yes 32 Yes 


74 41 B03 D North 


B03-
D-
MID 42 Yes 39 Yes 


75 47 B03 D North 


B03-
D-
HIGH 43 Yes 39 Yes 


76 34 B03 E East 


B03-
E-
LOW 27 Yes 23 Yes 


77 41 B03 E East 
B03-
E-MID 27 Yes 23 Yes 


78 47 B03 E East 


B03-
E-
HIGH 31 Yes 27 Yes 


79 34 B03 F North 


B03-
F-
LOW 26 Yes 23 Yes 


80 41 B03 F North 
B03-
F-MID 27 Yes 23 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


81 47 B03 F North 


B03-
F-
HIGH 31 Yes 27 Yes 


82 34 B03 G West 


B03-
G-
LOW 39 Yes 35 Yes 


83 41 B03 G West 


B03-
G-
MID 43 Yes 39 Yes 


84 47 B03 G West 


B03-
G-
HIGH 47 Yes 43 Yes 


85 34 B03 H East 


B03-
H-
LOW 31 Yes 27 Yes 


86 41 B03 H East 


B03-
H-
MID 34 Yes 30 Yes 


87 47 B03 H East 


B03-
H-
HIGH 35 Yes 31 Yes 


88 34 B03 I North 
B03-I-
LOW 26 Yes 23 Yes 


89 41 B03 I North 
B03-I-
MID 27 Yes 23 Yes 


90 47 B03 I North 
B03-I-
HIGH 30 Yes 26 Yes 


91 34 B03 J West 
B03-J-
LOW 34 Yes 29 Yes 


92 41 B03 J West 
B03-J-
MID 37 Yes 32 Yes 


93 47 B03 J West 
B03-J-
HIGH 39 Yes 34 Yes 


94 34 B03 K North 


B03-
K-
LOW 25 Yes 22 Yes 


95 41 B03 K North 
B03-
K-MID 27 Yes 23 Yes 


96 47 B03 K North 


B03-
K-
HIGH 30 Yes 26 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


97 34 B03 L East 
B03-L-
LOW 33 Yes 29 Yes 


98 41 B03 L East 
B03-L-
MID 36 Yes 32 Yes 


99 47 B03 L East 
B03-L-
HIGH 38 Yes 34 Yes 


100 34 B03 M South 


B03-
M-
LOW 34 Yes 30 Yes 


101 41 B03 M South 


B03-
M-
MID 34 Yes 31 Yes 


102 47 B03 M South 


B03-
M-
HIGH 35 Yes 31 Yes 


103 34 B03 N East 


B03-
N-
LOW 39 Yes 35 Yes 


104 41 B03 N East 


B03-
N-
MID 38 Yes 35 Yes 


105 47 B03 N East 


B03-
N-
HIGH 39 Yes 35 Yes 


106 34 B03 O West 


B03-
O-
LOW 38 Yes 35 Yes 


107 41 B03 O West 


B03-
O-
MID 46 Yes 43 Yes 


108 47 B03 O West 


B03-
O-
HIGH 48 Yes 44 Yes 


109 34 B03 P South 


B03-
P-
LOW 34 Yes 31 Yes 


110 41 B03 P South 
B03-
P-MID 42 Yes 38 Yes 


111 47 B03 P South 


B03-
P-
HIGH 42 Yes 38 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


112 34 B03 Q East 


B03-
Q-
LOW 32 Yes 28 Yes 


113 41 B03 Q East 


B03-
Q-
MID 34 Yes 30 Yes 


114 47 B03 Q East 


B03-
Q-
HIGH 35 Yes 31 Yes 


115 34 B03 R South 


B03-
R-
LOW 48 Yes 44 Yes 


116 41 B03 R South 
B03-
R-MID 49 Yes 45 Yes 


117 47 B03 R South 


B03-
R-
HIGH 48 Yes 45 Yes 


118 34 B03 S East 


B03-
S-
LOW 44 Yes 40 Yes 


119 41 B03 S East 
B03-
S-MID 44 Yes 40 Yes 


120 47 B03 S East 


B03-
S-
HIGH 44 Yes 41 Yes 


121 38 B04 A East 


B04-
A-
LOW 27 Yes 23 Yes 


122 64 B04 A East 


B04-
A-
MID 32 Yes 28 Yes 


123 91 B04 A East 


B04-
A-
HIGH 37 Yes 33 Yes 


124 38 B04 B North 


B04-
B-
LOW 46 Yes 43 Yes 


125 64 B04 B North 
B04-
B-MID 47 Yes 43 Yes 


126 91 B04 B North 


B04-
B-
HIGH 48 Yes 44 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


127 38 B04 C East 


B04-
C-
HIGH 48 Yes 44 Yes 


128 38 B04 D North 
B04-
C-MID 33 Yes 29 Yes 


129 64 B04 C East 


B04-
C-
LOW 31 Yes 27 Yes 


130 91 B04 C East 


B04-
C-
HIGH 38 Yes 34 Yes 


131 91 B04 D North 


B04-
C-
LOW 40 Yes 36 Yes 


132 64 B04 D North 


B04-
D-
MID 46 Yes 42 Yes 


133 38 B04 E East 


B04-
E-
LOW 29 Yes 25 Yes 


134 64 B04 E East 
B04-
E-MID 31 Yes 27 Yes 


135 91 B04 E East 


B04-
E-
HIGH 39 Yes 35 Yes 


136 38 B04 F North 


B04-
F-
LOW 26 Yes 22 Yes 


137 64 B04 F North 
B04-
F-MID 34 Yes 29 Yes 


138 91 B04 F North 


B04-
F-
HIGH 43 Yes 39 Yes 


139 38 B04 G West 


B04-
G-
LOW 36 Yes 32 Yes 


140 64 B04 G West 


B04-
G-
MID 44 Yes 40 Yes 


141 91 B04 G West 


B04-
G-
HIGH 47 Yes 42 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


142 38 B04 H North 


B04-
H-
LOW 29 Yes 25 Yes 


143 64 B04 H North 


B04-
H-
MID 34 Yes 30 Yes 


144 91 B04 H North 


B04-
H-
HIGH 43 Yes 39 Yes 


145 38 B04 I West 
B04-I-
LOW 31 Yes 27 Yes 


146 64 B04 I West 
B04-I-
MID 42 Yes 37 Yes 


147 91 B04 I West 
B04-I-
HIGH 45 Yes 41 Yes 


148 38 B04 J West 
B04-J-
LOW 47 Yes 43 Yes 


149 64 B04 J West 
B04-J-
MID 46 Yes 43 Yes 


150 91 B04 J West 
B04-J-
HIGH 45 Yes 42 Yes 


151 38 B04 K South 


B04-
K-
LOW 29 Yes 25 Yes 


152 64 B04 K South 
B04-
K-MID 37 Yes 34 Yes 


153 91 B04 K South 


B04-
K-
HIGH 37 Yes 34 Yes 


154 38 B04 L East 
B04-L-
LOW 27 Yes 23 Yes 


155 64 B04 L East 
B04-L-
MID 31 Yes 28 Yes 


156 91 B04 L East 
B04-L-
HIGH 36 Yes 32 Yes 


157 38 B04 M South 


B04-
M-
LOW 44 Yes 40 Yes 


158 64 B04 M South 


B04-
M-
MID 44 Yes 40 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


159 91 B04 M South 


B04-
M-
HIGH 43 Yes 40 Yes 


160 38 B04 N East 


B04-
N-
LOW 27 Yes 23 Yes 


161 64 B04 N East 


B04-
N-
MID 31 Yes 28 Yes 


162 91 B04 N East 


B04-
N-
HIGH 36 Yes 33 Yes 


163 38 B04 O South 


B04-
O-
LOW 49 Yes 45 Yes 


164 64 B04 O South 


B04-
O-
MID 48 Yes 44 Yes 


165 91 B04 O South 


B04-
O-
HIGH 46 Yes 43 Yes 


166 38 B04 P East 


B04-
P-
LOW 38 Yes 34 Yes 


167 64 B04 P East 
B04-
P-MID 39 Yes 36 Yes 


168 91 B04 P East 


B04-
P-
HIGH 39 Yes 36 Yes 


169 36 B05 A East 


B05-
A-
LOW 40 Yes 36 Yes 


170 60 B05 A East 


B05-
A-
MID 40 Yes 36 Yes 


171 85 B05 A East 


B05-
A-
HIGH 40 Yes 37 Yes 


172 36 B05 B North 


B05-
B-
LOW 50 Yes 46 No 


173 60 B05 B North 
B05-
B-MID 49 Yes 45 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


174 85 B05 B North 


B05-
B-
HIGH 48 Yes 44 Yes 


175 36 B05 C East 


B05-
C-
LOW 30 Yes 27 Yes 


176 60 B05 C East 
B05-
C-MID 32 Yes 28 Yes 


177 85 B05 C East 


B05-
C-
HIGH 34 Yes 31 Yes 


178 36 B05 D North 


B05-
D-
LOW 46 Yes 43 Yes 


179 60 B05 D North 


B05-
D-
MID 46 Yes 43 Yes 


180 85 B05 D North 


B05-
D-
HIGH 46 Yes 42 Yes 


181 36 B05 E East 


B05-
E-
LOW 30 Yes 26 Yes 


182 60 B05 E East 
B05-
E-MID 33 Yes 29 Yes 


183 85 B05 E East 


B05-
E-
HIGH 36 Yes 32 Yes 


184 36 B05 F North 


B05-
F-
LOW 44 Yes 41 Yes 


185 60 B05 F North 
B05-
F-MID 47 Yes 43 Yes 


186 85 B05 F North 


B05-
F-
HIGH 47 Yes 43 Yes 


187 36 B05 G South 


B05-
G-
LOW 49 Yes 45 Yes 


188 60 B05 G South 


B05-
G-
MID 50 Yes 47 No 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


189 85 B05 G South 


B05-
G-
HIGH 49 Yes 46 No 


190 36 B05 H West 


B05-
H-
LOW 52 Yes 48 No 


191 60 B05 H West 


B05-
H-
MID 51 Yes 47 No 


192 85 B05 H West 


B05-
H-
HIGH 49 Yes 46 No 


193 36 B05 I South 
B05-I-
LOW 50 Yes 46 No 


194 60 B05 I South 
B05-I-
MID 49 Yes 46 No 


195 85 B05 I South 
B05-I-
HIGH 48 Yes 45 Yes 


196 36 B05 J East 
B05-J-
LOW 46 Yes 42 Yes 


197 60 B05 J East 
B05-J-
MID 45 Yes 42 Yes 


198 85 B05 J East 
B05-J-
HIGH 45 Yes 42 Yes 


199 36 B05 K South 


B05-
K-
LOW 51 Yes 47 No 


200 60 B05 K South 
B05-
K-MID 50 Yes 46 No 


201 85 B05 K South 


B05-
K-
HIGH 49 Yes 45 No 


202 36 B05 L East 
B05-L-
LOW 46 Yes 43 Yes 


203 60 B05 L East 
B05-L-
MID 46 Yes 43 Yes 


204 85 B05 L East 
B05-L-
HIGH 46 Yes 42 Yes 


205 42 B06 A South 


B06-
A-
LOW 30 Yes 26 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


206 49 B06 A South 


B06-
A-
MID 33 Yes 30 Yes 


207 56 B06 A South 


B06-
A-
HIGH 37 Yes 33 Yes 


208 42 B06 B West 


B06-
B-
LOW 45 Yes 41 Yes 


209 49 B06 B West 
B06-
B-MID 46 Yes 42 Yes 


210 56 B06 B West 


B06-
B-
HIGH 46 Yes 43 Yes 


211 42 B06 C North 


B06-
C-
LOW 44 Yes 40 Yes 


212 49 B06 C North 
B06-
C-MID 44 Yes 41 Yes 


213 56 B06 C North 


B06-
C-
HIGH 45 Yes 41 Yes 


214 42 B06 D East 


B06-
D-
LOW 40 Yes 36 Yes 


215 49 B06 D East 


B06-
D-
MID 43 Yes 39 Yes 


216 56 B06 D East 


B06-
D-
HIGH 43 Yes 40 Yes 


217 42 B06 E South 


B06-
E-
LOW 43 Yes 39 Yes 


218 49 B06 E South 
B06-
E-MID 45 Yes 42 Yes 


219 56 B06 E South 


B06-
E-
HIGH 46 Yes 42 Yes 


220 42 B06 F West 


B06-
F-
LOW 46 Yes 43 Yes 
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ID  Receiver 
Height 
(m)(RL) 


Building 
ID 


Facade 
ID 


Facade 
Direction 


SP ID Predicted Internal Noise Levels (dBA) 


221 49 B06 F West 
B06-
F-MID 48 Yes 45 Yes 


222 56 B06 F West 


B06-
F-
HIGH 49 Yes 45 Yes 
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (the Minister) in July 2018. 


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station including a podium and three taller buildings which 


include commercial, residential, and community land uses. The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to address the Air Quality impacts and specifically respond to 


the Secretary’s Environmental Assessment Requirements (SEARs) issued for the concept 


SSD Application on 29th June 2018 which states that the Environmental Impact Statement 


(EIS) is to address the following requirements:  
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Reference SEARs Requirement Where Addressed in Report 


8 Provide an air quality 


assessment report for the 


proposal. The assessment shall 


address the relevant policy 


guidelines.   


Section 6.0 


1.2 Overview of Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 
system, this 21st century network will deliver 31 metro stations and 66 kilometres of new 
metro rail for Australia's biggest city — revolutionising the way Sydney travels. Services start 
in the first half of 2019 on Australia’s first fully-automated railway. 
 
Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056.  
 
Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36 kilometre North West Rail Link. This $8.3 


billion project is now under construction and will open in the first half of 2019 with a metro 


train every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30 kilometre metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1 Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures. 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 
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Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 
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1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the EIS for the SSD will be 


exhibited concurrently.  


 


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  
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 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


 


Figure 2 Delineation between the Metro station and OSD  


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
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to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 


Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 
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1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


The site has an approximate area of 1.287 hectares (refer to Figure 3).  


 


 Figure 3 Waterloo Station location plan  


 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 
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Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


The Metro Quarter is less than 1 kilometre southeast of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 


premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers).  


 


Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5 Nominated State Significant Precinct - Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 


 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall 


heights and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 69,000 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, with 
potential to deliver approximately 700 dwellings, comprising a 5 to 10 percent 
affordable housing and 70 social housing dwellings 


 Approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 15 of 128 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix W – Air Quality assessment report 


 


 


 Approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor spaces for community uses 


 a three storey podium and a free standing building located within a public plaza, 


accommodating non-residential land uses 


 residential uses above podium level in various building forms including three 


buildings of 23, 25 and 29 storeys (Relative Level (RL) 96.9, 104.2 and 116.9 metres 


Australian Height Datum (AHD) respectively) 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, through-site links, footpaths, provision for cycle facilities and 


enhanced pedestrian crossings and roads 


 car parking for up to 427 vehicles  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


Key parameters of the Concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
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Figure 6 Proposed massing, viewed from the west 


 


Figure 7 Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 


The concept design of the Metro Quarter incorporates a number of measures in order to 


reduce the likelihood of air quality impacts.  These include: 


 Locating no sensitive receptors within a 20 metre radius of Botany Road and at 


elevations above 12 metres. 


 Minimising the formation of urban canyons1 by having buildings of different heights 


interspersed with open areas, and setting back the upper storeys of multi-level 


building. 


 Orienting living areas and bedrooms as far as practicable from Botany Road. 


 Using vegetative screens to assist in maintaining local ambient air amenity. 


  


                                                
1 a street that is flanked on either side with tall buildings creating a structure that's similar to a canyon. Within an 
urban canyon, air recirculation is poor and there is a risk of pollutant accumulation. 
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1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of Waterloo Station with an OSD development, Sydney 


Metro proposes the framework detailed in Figure 8 to manage the design and environmental 


impacts, in relation to Air Quality, consistent with the framework adopted for the CSSI 


Approval. 
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Figure 8 Project approach to environmental mitigation and management  


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.  
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2.0 Scope of Assessment 


As outlined in Section 1.1, the purpose of this report is to address the Secretary’s 


Environmental Assessment Requirements (SEARs) pertaining to potential air quality 


impacts. 


The assessment addresses this requirement by assessing the incremental and cumulative 


potential air quality impacts from and on the Metro Quarter. This Air Quality Assessment 


(AQA) has been prepared in general accordance with The Approved Methods (NSW 


Environmental Protection Authority (EPA), 2017) with reference to the Infrastructure SEPP 


and the NSW Department of Planning document “Development near Rail Corridors and Busy 


Roads – Interim Guideline” (DoP, 2008) (the Guideline). 


  







 


 


  


 


© Sydney Metro 2018 
 


 
Page 21 of 128 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix W – Air Quality assessment report 


 


 


3.0 Baseline Investigations 


3.1 Project setting 


3.1.1 Local topography 


Topography is important in air quality studies as local atmospheric dispersion can be 


influenced by night-time katabatic (downhill) drainage flows from elevated terrain or 


channelling effects in valleys or gullies around the Metro Quarter. 


A three dimensional representation of the region is provided in Figure 9.  The topography of 


the local area within a 7 kilometre radius of the Metro Quarter ranges from an approximate 


elevation of -10 metres to 110 metres Australian Height Datum (AHD).   


 


Figure 9 Topography of Area Surrounding the Metro Quarter 
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The Metro Quarter and surrounding area is reasonably flat, hence any increase in vehicular 


emissions on surrounding roads associated with road gradient is not likely.  The area 


immediately surrounding the Metro Quarter is also currently relatively open, which will 


facilitate the dispersion of air emissions and prevent ‘pooling’ of air pollutants.   


3.1.2 Local meteorology 


Local wind speed and direction influence the dispersion of air pollutants. Wind speed 


determines both the distance of downwind transport and the rate of dilution as a result of 


‘plume’ stretching.  Wind direction, and the variability in wind direction, determines the 


general path pollutants will follow and the extent of crosswind spreading.  Surface roughness 


(characterised by features such as the topography of the land and the presence of buildings, 


structures and trees) affects the degree of mechanical turbulence, which also influences the 


rate of dispersion of air pollutants.  


The Bureau of Meteorology (BoM) maintains and publishes data from weather stations 


across Australia.  The closest such stations recording wind speed and wind direction data 


include the Sydney Airport Automatic Weather Station (AWS) (approximately 6 kilometres 


southwest of the Metro Quarter) and Canterbury Racecourse AWS (approximately 


8 kilometres west of the Metro Quarter) (refer Figure 9).  


Annual and seasonal wind roses for the years 2013-2017 (inclusive), compiled from data 


recorded by the Sydney Airport AWS and Canterbury Racecourse AWS are presented in 


and Figure 10 and Figure 11 respectively. The wind roses show the frequency of 


occurrence of winds by direction and strength. The bars correspond to the 16 compass 


points (degrees from north). The bar at the top of each wind rose diagram represents winds 


blowing from the north (i.e. northerly winds), and so on. The length of the bar represents the 


frequency of occurrence of winds from that direction, and the widths of the bar sections 


correspond to wind speed categories, the narrowest representing the lightest winds.  Thus it 


is possible to visualise how often winds of a certain direction and strength occur over a long 


period, either for all hours of the day, or for particular periods during the day.   


A comparison of Figure 10 and Figure 11 shows that the Sydney Airport AWS recorded 


much higher frequencies of stronger winds than the Canterbury Racecourse AWS during the 


2012-2017 period.  The annual frequency of calm wind conditions was recorded to be 0.3 


percent by the Sydney Airport AWS and 18.5 percent by the Canterbury Racecourse AWS.  


This is to be expected given that the Sydney Airport AWS is located close to Botany Bay and 


in relatively open surroundings.   


In terms of wind direction, while there are differences between the data recorded at the two 


locations, the annual wind rose for the years 2012-2017 for both sites indicates the 


predominant wind directions in the area are from the northwest, with a low frequency of 


winds from the east.   
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Figure 10 Sydney Airport AWS Annual and Seasonal Wind Roses, 2013-2017 
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Figure 11 Canterbury Racecourse AWS Annual and Seasonal Wind Roses, 2013-2017 
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The seasonal wind roses for the 2012-2017 period indicate that:  


 In summer, winds are predominantly from the northeast and southeast, with 


negligible winds from the western quadrant.  Calms were recorded to occur 


approximately 0.3 percent of the time during the summer months by the Sydney 


Airport AWS and 13 percent by the Canterbury Racecourse AWS.  


 In autumn, winds are predominantly from the northwestern quadrant with few winds 


from the east and east-southeast.  Calms were recorded for approximately 0.3 


percent of the time during the autumn months by the Sydney Airport AWS and 23 


percent by the Canterbury Racecourse AWS.  


 In winter, winds are predominantly from the northwest with very few winds from the 


east-northeastern quadrant.  Calms were recorded for approximately 0.2 percent of 


the time during the winter months by the Sydney Airport AWS and 21 percent by the 


Canterbury Racecourse AWS.  


 In spring, there are winds from all directions, with the highest frequency recorded by 


the Sydney Airport AWS as being from the northeast quadrant, and by the 


Canterbury Racecourse AWS as being from the southeast quadrant.  Calms were 


recorded for approximately 0.3 percent of the time during the spring months by the 


Sydney Airport AWS and 17 percent by the Canterbury Racecourse AWS.  


From the long term wind patterns recorded by the Sydney Airport AWS and Canterbury 


Racecourse AWS, and assuming that the same wind conditions will be experienced at the 


Metro Quarter, it can be concluded that that the Metro Quarter is likely to be subjected to 


winds from all directions, with the lowest frequency of winds from the east and southwest 


quadrants. 


Considering the relatively complex topographical features of the land between the Metro 


Quarter and the two BoM weather stations (see Figure 9), the actual winds experienced at 


the Metro Quarter may be different to those recorded by the BoM stations.  Therefore, 


meteorological modelling was carried out to provide site-representative wind data for the 


Metro Quarter (see Section 6.1.2.6). 


3.1.3 Surrounding land use 


As illustrated in Figure 12, the lots immediately surrounding the Metro Quarter are zoned as 


Mixed Use and General Residential by the Sydney Local Environment Plan 2012.  Within a 


500 metre radius of the Metro Quarter, the land is predominantly zoned as General 


Residential, Mixed Use, Public Recreation, Local Centre, Business Park and Infrastructure.  


The nearest residential receptors are located on Cope Street, approximately 25 metres east 


of the Metro Quarter.  Some commercial and light industry uses are located within the Mixed 


Use zones to the south, west and north.  Potential air emissions from these activities are 


addressed in Section 6.1.3. 
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Figure 12 Surrounding Land Use 
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3.2 Identified pollutant sources and types 


3.2.1 Construction activities 


Potential air emissions associated with the construction phase include: 


 Fugitive dust emissions from construction of buildings and other structures; and 


 Products of combustion from construction plant and machinery.  


3.2.1.1 Dust emissions from construction phase activities 


During the construction phase, the potential for dust to be emitted from the Metro Quarter 


would be directly influenced by the nature of the activities being performed. Activities that 


may lead to short-term emissions of dust include: 


 Dust emissions from earthworks activities (e.g. excavation and loading of soils to 


trucks). 


 Wind-generated dust from disturbed surfaces and stockpiles. 


 Wheel-generated dust and particulate matter emissions in diesel exhaust emissions 


from on-site plant and equipment and construction traffic movements. 


These activities should be managed appropriately to ensure off-site impacts are minimised. 


Temporary elevation in the emissions of particulate matter and local dust is considered to be 


inevitable as part of the construction works, particularly where those activities are 


undertaken during periods of low rainfall and/or windy conditions.  The impact of elevated 


dust emissions is dependent upon the potential for particulates to become and remain 


airborne prior to being deposited as dust or experienced as an ambient particulate 


concentration.  


The indicative construction schedule for the Metro Quarter identifies that construction works 


is expected to require a number of years to complete. It is noted that the construction of the 


development would likely be staged and dust-generating activities would not be occurring 


continuously throughout this period.  


3.2.1.2 Products of combustion from construction phase plant and machinery 


Exhaust emissions from cranes, trucks, plant and other equipment associated with the 


construction of the Metro Quarter would be a source of emissions to air (additional to 


existing emissions from the local road network) the site during the construction phase. 


Given the nature of the proposed development, the number and scale of construction plant 


and machinery, and road traffic vehicles is anticipated to be relatively small.  Therefore, the 


potential for exhaust emissions during the construction phase is considered to be 


correspondingly low. 
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3.2.2 Road traffic  


The primary source of air emissions in the area immediately surrounding the Metro Quarter 


is expected to be vehicles travelling along Botany Road which is classified as a “Main Road” 


under the NSW Roads Act 1993 (Gazetted Road Number: 170).  A review of the National 


Pollutant Inventory Emission Estimation Technique Manual (NPI EET) for Combustion 


Engines (DEWHA , 2008) identifies the primary pollutants from combustion engines as:  


 Total Volatile Organic Compounds (TVOCs) 


 Carbon monoxide (CO) 


 Oxides of nitrogen (NOx) 


 Particulate matter less than 2.5 microns in aerodynamic diameter (PM2.5) 


 Particulate matter less than 10 microns in aerodynamic diameter (PM10) 


 Sulfur dioxide (SO2) 


Other substances that are also emitted from vehicle exhausts in trace amounts include 


products of incomplete combustion, such as metallic additives which contribute to the 


particulate content of the exhaust (DEWHA , 2008).  In addition, ozone (O3) is formed as a 


secondary pollutant from reactions between TVOCs and NOx, and is used as a key indicator 


of smog in urban environments). 


The rate and composition of air pollutant emissions from road vehicles is a function of a 


number of factors, including the type, size and age of vehicles within the fleet, the type of 


fuel combusted, number and speed of vehicles and the road gradient.   


The proximity of a classified road to the Metro Quarter means that road traffic emissions 


have the potential to result in elevated air pollutant concentrations during peak periods in 


areas within the Metro Quarter closest to Botany Road.   


3.2.3 Industrial sources 


Industrial sites located in and surrounding the Metro Quarter with the potential to be 


significant emitters of air pollutants were identified through: 


 A desktop mapping of industrial sites regulated by the EPA; 


 A review of facilities required to report to the National Pollutant Inventory (NPI); and 


 A site visit. 


Environment Protection Licences (EPLs) are issued under the Protection of the Environment 


Operations Act 1997 (POEO Act) and are regulated by the EPA.  EPLs stipulate emission 


limits to water, land and/or air and provide operational protocols to ensure industrial 


emissions/operations comply with relevant standards.  The NPI database provides details on 


industrial emissions of over 4,000 facilities across Australia.  The requirement to return 


annual reports to the NPI quantifying a facility’s emissions is determined by the 


activities/processes being undertaken at the facility, and also whether those processes 


exceed process-specific thresholds in terms of activity rates (i.e. throughput and/or 
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consumption).  It is not intended to make a statement that the emissions associated with 


those activities will be significant in terms of their potential for impact and/or generation of 


complaint, however it provides a tool to identify significant emission sources in a specific 


area that then may be investigated further to assess their potential to impact on local air 


quality. 


A search of the EPA public register and NPI database for the project area returned several 


records of industries in the vicinity of the precinct which could potentially be a source of air 


pollutant emissions.   The locations of these facilities relative to the Metro Quarter is 


illustrated in Figure 13 with further details presented in Table 1. 


As outlined in Table 1, considering the separation distances and activity types associated 


with the identified emission sources, significant air quality impacts at the Metro Quarter due 


to air emissions from these facilities are considered unlikely.  


Table 1 Identified Sources of Air Emissions in the Vicinity of the Metro Quarter 


Facility Name Type of Activity Approximate Distance 
from the Metro Quarter 


Likelihood of 
Significant 
Impact 


Alexandria Asphalt 
Plant 


Petroleum and coal product 
manufacturing 


2.3 kilometres  (SW) Low 


Australian Refined 
Alloys Alexandria 


Basic non-ferrous metal 
manufacturing 


1.1 kilometres  (SW) Low 


Monroe Springs Metal product manufacturing 1.7 kilometres  (SSW) Low 


Spotless Facility 
Services  


Laundry and dry-cleaning services 1.6 kilometres  (SSE) Low 


Dial a Dump 
Industries  


Waste processing (non-thermal 
treatment) 


1.7 kilometres  (SW) Low 


Malt Shovel Brewery Brewing and packaging of beer 2.6 kilometres  (NW) Low 
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Figure 13 Location of Nearby Industrial Sources 
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3.2.4 Other sources 


There is potential for additional industrial and commercial activities to be present in the local 


area, that operate below the activity threshold specified for the relevant industry type, and 


hence do not need to report under the NPI program and do not have an EPA licence.  


Sources that potentially fall under this category could potentially impact on air quality within 


the Metro Quarter, but on a smaller scale than those that are licenced and/or are required to 


report under the NPI program.  


During the site visit, a number of activities including service stations, automotive workshops 


and food and beverage outlets were identified within 400 metres of the Metro Quarter 


boundary.  Details of these facilities are presented in Table 2.  It is noted that the distances 


specified in Table 2 indicate the distance between the identified source and the Metro 


Quarter boundary.  Given the setback of the buildings proposed within the Metro Quarter 


and the elevated location of sensitive receptors, the actual distance would be greater.  


Potential emissions from these facilities are discussed in the following sections.  


In addition to the existing sources identified in Table 2, emissions from proposed activities 


within the Metro Quarter itself (e.g. food outlets) may lead to potential amenity/nuisance 


impacts at nearby sensitive receptors.  Depending on the type and scale of the activities, 


emitted pollutant concentrations could range from very low to very high.  However, 


emissions from any activity (including food outlets) can be controlled and concentrations 


reduced to very low levels if appropriate emission controls are put in place. 


In the absence of detailed information in relation to the type and scale of any potentially 


polluting activities within the Metro Quarter, potential impacts have not been assessed 


further in this assessment. It is recommended that once the final design is available and 


tenants/activity types have been identified, additional air quality assessment(s) be carried 


out to ensure sufficient control measures have been adopted and that no nuisance or loss of 


amenity is caused by odour and fumes from these activities. 
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Table 2 Identified Small Scale Sources of Air Emissions in the Vicinity of the Metro Quarter 


Facility Name Type of Activity Approximate Distance from the 
Metro Quarter Boundary* 


Abbotts Hotel Food Outlet 25 metres  (N) 


Daily French Hot Bread Food Outlet 50 metres  (N) 


Eddy's Bakery Food Outlet 140 metres  (N) 


John Smith Specialty Coffee Food Outlet 180 metres  (S) 


Lord Raglan Food Outlet 80 metres  (W) 


McDonalds Alexandria Food Outlet 350 metres (W) 


Mr Toast Food Outlet 20 metres  (W) 


Thai Thai Restaurant Food Outlet 80 metres  (NW) 


The Cauliflower Hotel Food Outlet 25 metres  (S) 


The Rag Land Food Outlet 25 metres  (N) 


Waterloo Cafe  Pizzeria Food Outlet 130 metres  (N) 


Wildcockatoo Bakery Food Outlet 110 metres  (NW) 


Yens Vietnamese Restaurant Food Outlet 70 metres  (N) 


Yum Yai Food Outlet 30 metres  (W) 


B & B Mechanical Repairs Automotive Workshops 220 metres  (N) 


Hahn Automotive Services Automotive Workshops 160 metres  (SSW) 


Hargrave Motor Repairs Automotive Workshops 60 metres  (SW) 


BP Service Station Service Station 340 metres  (N) 


Caltex Service Station Service Station 370 metres  (SSW) 


 


3.2.4.1 Food outlets 


The main air emission from food and beverage outlets (including bakeries and restaurants) 


is odour, primarily generated from the cooking process.  Studies (including analysis of 


cooking fume emissions) have shown that many odorous hydrocarbons or Volatile Organic 


Compounds (VOCs), such as alkenes, aromatics, aldehydes and organic acids are formed in 


the cooking process as breakdown products of natural fats and oils (NSW EPA, 2007).  The 


strength and offensiveness of the odours varies widely, depending on what is being cooked 


and the manner of cooking. The potential impact from these food outlets has been assessed 


in Section 6.4.1. 


3.2.4.2 Service stations and automotive workshops 


Emissions of VOCs from service stations occur due to evaporative losses during filling as 


well as working and standing losses from the fuel storage tanks.   


As described in the National Pollutant Inventory’s Emission Estimation Technique Manual for 


Fuel and Organic Liquid Storage (Environment Australia, 2012), working losses are the 


combined loss from filling and emptying a tank containing hydrocarbon liquids.  As the liquid 


level increases, the pressure inside the tank increases and vapours containing VOCs are 
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expelled from the tank.  A loss during emptying occurs when air drawn into the tank 


becomes saturated with organic vapour and expands, thus exceeding the capacity of the 


vapour space.  In addition to losses from the underground storage tanks, working losses can 


occur from the vehicle fuel tanks being filled at the bowser.   


Standing losses occur through the expulsion of vapour from a tank due to the vapour 


expansion and contraction as a result of changes in temperature and barometric pressure.  


This loss occurs without any change in the liquid level in the tank.   


Emissions of VOCs also occur at automotive workshops, albeit to a lesser degree.  The 


Environmental Action for Automotive Servicing and Repairs document published by the 


NSW EPA (NSW EPA, 2008) identifies the potential emissions to atmosphere from 


automotive workshops as: 


 Invisible vapours released by volatile fluids (e.g. solvents, petrol and paints) 


 Dust generated from friction materials in brakes and clutches  


 Fumes emitted from engines 


 Release of LPG from vehicles and storage tanks  


 Ozone depleting substances found in air conditioning units. 


Other emissions to air that will occur at both service stations and automotive workshops will 


be emissions of products of fuel combustion from vehicle exhausts as they enter and exit the 


site.  Given all engines will most likely be switched off once the vehicles are parked within 


these facilities, emissions from idling vehicles will be minor. The potential impact from these 


facilities has been assessed in Section 6.4.2. 


3.2.4.3 Waterloo Station 


The proposed Metro Quarter OSD is situated over and adjacent to Waterloo Station. 


Potential air quality impacts from the future metro station were assessed by Transport for 


NSW and presented in the Sydney Metro Chatswood to Sydenham Environmental Impact 


Statement (TfNSW, 2016). In relation to potential air quality issues, the EIS states: 


As the project would be powered by electricity, local emissions generated during 
operation are expected to be minimal and highly dispersed.  


The project would include a ventilation system to circulate fresh air through the 
tunnels and underground stations and prevent the build-up of heat. Fresh air would 
be drawn into the tunnels and air would be extracted from the tunnels through the 
portals by the piston effect of the trains, and by mechanical ventilation at the 
stations.  


Air would be discharged from the tunnel portals and through ventilation outlets 
integrated into each station. The stations would also provide separate fresh air 
ventilation systems to draw fresh air in and extract air from the station environment. 
Air discharged from the tunnels and stations would be well diluted and dispersed 
into the outdoor air.  
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Minor quantities of particulate matter (PM10) emissions would be generated in the 
tunnels, mainly due to wear of the train brake pads, vaporisation of metals due to 
sparking, wear of steel due to friction between wheels and rail, and recirculation of 
particulates from tunnel walls. Most of these emissions would be vented through the 
fresh air ventilation system in very low concentrations.  


Vented air is also likely to comprise minor concentrations of carbon dioxide, volatile 
organic compounds and oxides of nitrogen as well as ash and soot particulates 
generated during maintenance. The ventilation outlet air would contain small 
quantities of particulates at low concentrations due to the large volumes of exhaust 
air. Given the low concentrations of particulates, it is very unlikely that the project 
would have air quality impacts on the surrounding environment, including sensitive 
receivers. 


The fresh air ventilation system would also respond to emergency conditions such 
as fire incidents where smoke-laden air would be discharged through the 
emergency ventilation system to prevent smoke entering stations or recirculating 
through ventilation shafts or tunnel portals. The design and location of the fresh air 
ventilation shafts at stations would ensure sensitive receivers were 
not unnecessarily affected; suitable emergency plans would be in place for these 
circumstances. 


Given the above, the likelihood of significant incremental impacts from the operation of the 


Waterloo Station is highly unlikely and further assessment is not warranted. 


3.3 Review of NSW OEH Ambient Air Quality Monitoring Data 


The NSW Office of Environment and Heritage (OEH) maintains a network of Air Quality 


Monitoring Stations (AQMSs) across NSW.  The nearest such OEH station is located at 


Rozelle, approximately 4.8 kilometres to the northwest of the Metro Quarter.  Other nearby 


stations include Randwick and Earlwood, which are located approximately 5.5 kilometres 


southeast and 6.4 kilometres southwest of the Metro Quarter respectively (see Figure 9).  


Brief comments on these stations are provided below: 


 The Rozelle AQMS was commissioned in 1978 and is located in the grounds of 


Rozelle Hospital, off Balmain Road, Rozelle.  It is situated in a residential area in the 


Parramatta River valley and is at an elevation of 22 metres.  


 The Randwick AQMS was commissioned in 1995 and is located in the grounds of the 


Randwick Army Barracks, on the corner of Avoca and Bundock Streets, Randwick.  It 


is situated in the eastern suburbs of Sydney in a residential area and is at an 


elevation of 28 metres.  


 The Earlwood AQMS was commissioned in 1978 and is located in Beaman Park, off 


Riverview Road, Earlwood.  It is situated in a residential area in the Cook's River 


valley at an elevation of 6 metres.    


Due to the presence of trees within 20 metres of the Rozelle and Earlwood stations, the clear 


sky angle is less than 120° which means these stations do not currently comply with 


Australian Standard AS/NZS 3580.1.1:2007 - Methods for sampling and analysis of ambient 
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air - Guide to siting air monitoring equipment.  Therefore, data from the Randwick AQMS 


have been used for the contemporaneous cumulative impact assessment, which is required 


for a Level 2 AQA (as per the Approved Methods).  Data from the Randwick AQMS have 


been supplemented by data from the Earlwood and Rozelle AQMSs to address PM2.5 and 


CO data gaps.  The air pollutants and meteorological variables currently measured by the 


Randwick, Earlwood and Rozelle AQMSs are presented in Table 3. 


Table 3 Air Pollutants and Meteorological Variables Measured by Nearby Monitoring Stations 


 Rozelle AQMS Randwick AQMS Earlwood AQMS 


Ozone (O3) ✓ ✓ ✓ 


Oxides of nitrogen (NO, NO2 & NOx) ✓ ✓ ✓ 


Sulphur dioxide (SO2) ✓
^
 ✓ × 


Fine particles less than 10 microns (PM10) ✓ ✓ ✓ 


Fine particles less than 2.5 microns 
(PM2.5) 


✓
^
 ✓


*
 ✓ 


Carbon monoxide (CO) ✓ × ✓
^
 


^ 2015 onwards 


* 2017 onwards 


Air quality monitoring data recorded by the Randwick AQMS were obtained for the calendar 


years 2013 - 2017 and are summarised in Table 4.  To be consistent with the NSW OEH 


monitoring reports, the data for gaseous pollutants are presented in parts per hundred 


million (pphm) or parts per million (ppm), rather than micrograms per cubic metre (µg/m3) 


and milligrams per cubic metre (mg/m3
) as used in Section 5.0.  


A review of the data shows that exceedances of the 24-hour average PM10 criterion were 


recorded by the Randwick AQMS in 2013, 2015 and 2017.  A review of the exceedances 


recorded during 2013 (NSW OEH, 2014), 2015 (NSW OEH, 2017) and 2017 (NSW OEH, 


2017b) indicates that they were due to natural events such as bushfires or dust storms, or 


hazard reduction burns. 


Exceedances of the 24-hour average PM2.5 criterion were also recorded by the Randwick 


AQMS in 2017 (the only year for which PM2.5 monitoring data is currently available from the 


Randwick AQMS).  Ambient PM2.5 concentrations often exceed the 24-hour and annual 


average criteria set out in the Approved Methods across the Sydney Greater Metropolitan 


Area.   


Ambient concentrations of the gaseous pollutants SO2, NO2, O3 and CO were all below the 


relevant criteria for all years that data are available.  In 2015 and 2017, maximum 1-hour 


average O3 concentrations exceeding the criterion of 10 parts per hundred million (pphm) 


were recorded. 


Table 4 Summary of Randwick AQMS Data (2013 – 2017) 
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Pollutant Averaging 
Period 


Criteria Year Randwick AQMS Units 


Maximum 
Concentration 


Number of 
Exceedances 


SO2 1-hour 20 pphm 2013 2.7 0 pphm 


2014 2.6 0 pphm 


2015 3.1 0 pphm 


2016 3.4 0 pphm 


2017 2.9 0 pphm 


24-hour 8 pphm 2013 0.4 0 pphm 


2014 0.4 0 pphm 


2015 0.4 0 pphm 


2016 0.3 0 pphm 


2017 0.8 0 pphm 


Annual 2 pphm 2013 0.09 0 pphm 


2014 0.09 0 pphm 


2015 0.08 0 pphm 


2016 0.09 0 pphm 


2017 0.10 0 pphm 


NO2 1-hour 12 pphm 2013 4.6 0 pphm 


2014 4.7 0 pphm 


2015 4.3 0 pphm 


2016 4.4 0 pphm 


2017 4.1 0 pphm 


Annual 3 pphm 2013 0.7 0 pphm 


2014 0.6 0 pphm 


2015 0.9 0 pphm 


2016 0.8 0 pphm 


2017 0.7 0 pphm 


Ozone 1-hour 10 pphm 2013 7.5 0 pphm 


2014 6.6 0 pphm 


2015 11.3 1 pphm 


2016 9.9 0 pphm 


2017 11.6 3 pphm 


4-hour 8 pphm 2013 6.7 0 pphm 


2014 6.1 0 pphm 


2015 8.5 2 pphm 


2016 9.0 2 pphm 


2017 10.2 12 pphm 


PM10 24-hour 50 µg/m
3
 2013 55


1
 3 µg/m


3
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Pollutant Averaging 
Period 


Criteria Year Randwick AQMS Units 


Maximum 
Concentration 


Number of 
Exceedances 


2014 46 0 µg/m
3
 


2015 77
2
 1 µg/m


3
 


2016 44 0 µg/m
3
 


2017 56
3
 1 µg/m


3
 


Annual 25 µg/m
3
 2013 19 0 µg/m


3
 


2014 18 0 µg/m
3
 


2015 19 0 µg/m
3
 


2016 18 0 µg/m
3
 


2017 19 0 µg/m
3
 


PM2.5 24-hour 25 µg/m
3
 2013 ND ND µg/m


3
 


2014 ND ND µg/m
3
 


2015 ND ND µg/m
3
 


2016 ND ND µg/m
3
 


2017 45
4
 1 µg/m


3
 


Annual 8 µg/m
3
 2013 ND ND µg/m


3
 


2014 ND ND µg/m
3
 


2015 ND ND µg/m
3
 


2016 ND ND µg/m
3
 


2017 6.96* 0 µg/m
3
 


Notes:  


ND- No data 


*   based on approximately 9 months of data as PM2.5 monitoring commenced end of March 2017 
1 


For 2013, the maximum 24-hour average PM10 was recorded on 8 November 2013.  
2 


For 2015, the maximum 24-hour average PM10 was recorded on 6 May 2015.   
3 


For 2017, the maximum 24-hour average PM10 was recorded on 14 August 2017.   
4 


For 2017, the maximum 24-hour average PM2.5 was recorded on 14 August 2017.   


As outlined above, limited PM2.5 data and no CO data are available from the Randwick 


AQMS.  In order to characterise background PM2.5 concentrations for 2014 (concurrent with 


the meteorological modelling period), data from the next nearest OEH AQMSs with a full set 


of data, (Earlwood AQMS for PM2.5 and Rozelle AQMS for CO) were used.   


A comparison of the PM2.5 data available from the Earlwood AQMS during 2017 with that 


recorded by the Randwick AQMS during the same period shows that on average, the 24-


hour average PM2.5 concentration was approximately 11 percent higher than that recorded 


by the Randwick Station.  Therefore, the use of Earlwood data is considered conservative. 


PM2.5 data recorded by the Earlwood AQMS was obtained for the calendar years 2013 - 


2017 and is summarised in Table 5.  Exceedances of the 24-hour average PM2.5 criterion 


were recorded by the Earlwood AQMS in 2013, 2015, 2016 and 2017. As noted above, 
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ambient PM2.5 concentrations often exceed the 24-hour and annual average criteria set out 


in the Approved Methods across the Sydney Greater Metropolitan Area.   


CO data recorded by the Rozelle AQMS was obtained for the calendar years 2013 - 2017 


and is summarised in Table 6.  No exceedances of the 1-hour average CO criterion were 


recorded by the Rozelle AQMS over this period. 


Table 5 Summary of Earlwood PM2.5 Data (2012 – 2017) 


Pollutant Averaging 
Period 


Criteria Year Rozelle AQMS Units 


Maximum Concentration Number of Exceedances 


PM2.5 24-hour 25 µg/m
3
 2013 37


1
 4 µg/m


3
 


2014 23 0 µg/m
3
 


2015 28
2
 2 µg/m


3
 


2016 33
3
 5 µg/m


3
 


2017 51
4
 2 µg/m


3
 


Annual 8 µg/m
3
 2013 7.9 0 µg/m


3
 


2014 7.8 0 µg/m
3
 


2015 8.5 1 µg/m
3
 


2016 8.1 1 µg/m
3
 


2017 7.3 0 µg/m
3
 


Notes:  
1 


For 2013, the maximum 24-hour average PM2.5 was recorded on 17 May 2013.  
2 


For 2015, the maximum 24-hour average PM2.5 was recorded on 21 August 2015.   
3 


For 2016, the maximum 24-hour average PM2.5 was recorded on 9 May 2016.  
4 


For 2017, the maximum 24-hour average PM2.5 was recorded on 14 August 2016.   


 


Table 6 Summary of Rozelle AQMS Data (2013 – 2017) 


Pollutant Averaging 
Period 


Criteria Year Rozelle AQMS Units 


Maximum Concentration Number of Exceedances 


CO 1-hour 8 ppm 2013 2.5 0 ppm 


2014 1.4 0 ppm 


2015 1.6 0 ppm 


2016 1.7 0 ppm 


2017 1.2 0 ppm 
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4.0 Air Quality Policy and Guidance 


The following air quality policy and guidance documents have been referenced within this 


assessment and have been used to identify the relevant air quality criteria (see Section 5.0). 


4.1 Approved methods 


State air quality guidelines adopted by the NSW EPA are published in the NSW EPA’s 


Approved Methods for Modelling and Assessment of Air Pollutants in NSW publication (NSW 


Environmental Protection Authority (EPA), 2017), hereafter referred as the Approved 


Methods.  


The Approved Methods lists the statutory methods for modelling and assessing air pollutants 


from stationary sources and specifies criteria which reflect the environmental outcomes 


adopted by the EPA.  The Approved Methods are referred to in the POEO (Clean Air) 


Regulation 2002 for assessment of impacts of air pollutants.   


The air quality criteria set out in the Approved Methods relevant to the Metro Quarter are 


reproduced and discussed in Section 5.0.   


4.2 Infrastructure SEPP 


NSW State Environmental Planning Policy (Infrastructure) 2007 (the ‘Infrastructure SEPP’) 


refers to guidelines which must be taken into account where development is proposed in, or 


adjacent to, specific roads and railway corridors under clause 101 – Development with 


Frontage to a Classified Road2.  The objective of clause 101 is to ensure that new 


development does not compromise the effective and ongoing operation and function of 


classified roads and to reduce the potential for impacts from traffic noise and vehicle 


emissions on development adjacent to classified roads. 


Reference is also made to the NSW Department of Planning document “Development near 


Rail Corridors and Busy Roads – Interim Guideline” (DoP, 2008) (the Guideline) which 


supports the specific rail and road provisions of the Infrastructure SEPP.   


An aim of the Guideline is to assist in reducing the health impacts of adverse air quality from 


road traffic on sensitive adjacent development and assists in the planning, design and 


assessment of development adjacent to busy roads.  Section 4.4 of the guideline provides 


the following guidance on when air quality should be a design consideration and some of the 


principles that should be considered at the design stage to achieve improved air quality:   


When air quality should be a design consideration: 


                                                
2  The NSW State Roads Act 1986 No. 85 defines ‘Classified Road’ as a main road, a secondary road, a state 


highway, a tourist road, a state work, a freeway or a controlled access road.   
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 Within 10 metres of a congested collector road (traffic speeds of less than 


40 kilometres/hour at peak hour) or a road grade > 4 percent or heavy vehicle 


percentage flows > 5 percent; 


 Within 20 metres of a freeway or main road (with more than 2,500 vehicles per hour, 


moderate congestions levels of less than 5 percent idle time and average speeds of 


greater than 40 kilometres/hour); 


 Within 60 metres of an area significantly impacted by existing sources of air pollution 


(road tunnel portals, major intersection / roundabouts, overpasses or adjacent major 


industrial sources); or  


 As considered necessary by the approval authority based on consideration of site 


constraints, and associated air quality issues. 


 


Air quality design considerations: 


 Minimising the formation of urban canyons that reduce dispersion. Having buildings 


of different heights interspersed with open areas, and setting back the upper stories 


of multi-level buildings helps to avoid urban canyons. 


 Incorporating an appropriate separation distance between sensitive uses and the 


road using broad-scale site planning principles such as building siting and 


orientation.  The location of living areas, outdoor space and bedrooms and other 


sensitive uses (such as childcare centres) should be as far as practicable from the 


major source of air pollution. 


 Ventilation design and open-able windows should be considered in the design of 


development located adjacent to roadway emission sources.  When the use of 


mechanical ventilation is proposed, the air intakes should be sited as far as 


practicable from the major source of air pollution. 


 Using vegetative screens, barriers or earth mounds where appropriate to assist in 


maintaining local ambient air amenity.  Landscaping has the added benefit of 


improving aesthetics and minimising visual intrusion from an adjacent roadway. 


 


4.3 Local Air Quality Toolkit 


The Local Government Air Quality Toolkit (AQ Toolkit) has been developed by the EPA to 


assist local government in their management of air quality issues and provides guidelines for 


air quality management and for the use of air pollution control techniques.  A relevant AQ 


Toolkit air quality guidance notes include Food Outlets (NSW EPA, 2007). 
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5.0 Relevant Air Quality Criteria 


A general overview of key air pollutants associated with emission sources identified in the 


vicinity of the Metro Quarter is provided below.  These pollutants are: 


 Airborne particulate matter. 


 Products of combustion such as oxides of nitrogen (NOx), carbon monoxide (CO), 


sulphur dioxide (SO2) and volatile organic compounds (VOCs). 


 Odour. 


Section 7.1 of the Approved Methods outlines the impact assessment criteria for each of the 


above pollutants.  The criteria listed in the Approved Methods are derived from a range of 


sources (including NHMRC, NEPC, WHO, ANZEEC and DoE).  The criteria specified in the 


Approved Methods are the defining ambient air quality criteria for NSW, and are considered 


to be appropriate for the setting.  


5.1 Suspended particulate matter 


Airborne contaminants that can be inhaled directly into the lungs can be classified on the 


basis of their physical properties as gases, vapours or particulate matter.  In common usage, 


the terms “dust” and “particulates” are often used interchangeably.  The term “particulate 


matter” refers to a category of airborne particles, typically less than 30 microns in diameter 


and ranging down to 0.1 microns and is termed total suspended particulate (TSP).   


The annual criterion for TSP recommended by the NSW EPA is 90 micrograms per cubic 


metre of air (μg/m3).  The TSP criterion was developed before the more recent results of 


epidemiological studies which suggested a relationship between health impacts and 


exposure to concentrations of finer particulate matter. 


Emissions of particulate matter less than 10 microns and 2.5 microns in diameter (referred to 


as PM10 and PM2.5 respectively) are considered important pollutants due to their ability to 


penetrate into the respiratory system.  In the case of the PM2.5 category, recent health 


research has shown that this penetration can occur deep into the lungs.  Potential adverse 


health impacts associated with exposure to PM10 and PM2.5 include increased mortality from 


cardiovascular and respiratory diseases, chronic obstructive pulmonary disease and heart 


disease, and reduced lung capacity in asthmatic children. 


The NSW EPA PM10 impact assessment criteria set out in the Approved Methods are as 


follows: 


 a 24-hour maximum of 50 micrograms per cubic metre; and, 


 an annual average of 25 micrograms per cubic metre. 
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The NSW EPA PM2.5 impact assessment criteria set out in the Approved Methods are as 


follows: 


 a 24-hour maximum of 25 micrograms per cubic metre; and 


 an annual average of 8 micrograms per cubic metre. 


A summary of the particulate impact assessment criteria is shown in Table 7.   


Table 7 EPA Impact Assessment Criteria for Particulates 


Pollutant Averaging Time Impact Assessment Criteria 


TSP Annual 90 µg/m
3
  


PM10 24 Hours 
Annual 


50 µg/m
3 


 
25 µg/m


3
  


PM2.5 24 Hours 
Annual 


25 µg/m
3 


 
8 µg/m


3
  


 


5.2 Oxides of nitrogen 


Oxides of nitrogen (NOx) is a general term used to describe any mixture of nitrogen oxides 


formed during combustion.  In atmospheric chemistry NOx generally refers to the total 


concentration of nitric oxide (NO) and nitrogen dioxide (NO2).  


NO is a colourless and odourless gas that does not significantly affect human health.  


However, in the presence of oxygen, NO can be oxidised to form NO2 which can have 


significant health effects including damage to the respiratory tract and increased 


susceptibility to respiratory infections and asthma.  Long term exposure to NO2 can lead to 


lung disease.  NO will be converted to NO2 in the atmosphere after leaving a car exhaust. 


The impact assessment criteria specified within the Approved Methods for NO2 are provided 


in Table 8. 


Table 8 Assessment Criteria for Nitrogen Dioxide (NO2) 


Pollutant Averaging Period Criterion 


NO2 1-hour 12 pphm (246 µg/m
3
) 


Annual  3 pphm (62 µg/m
3
) 


Note: pphm = parts per hundred million 


 


5.3 Carbon monoxide 


Carbon monoxide (CO) is an odourless, colourless gas formed from the incomplete burning 


of fuels in motor vehicles.  CO bonds to the haemoglobin in the blood and reduces the 


oxygen carrying capacity of red blood cells, thus decreasing the oxygen supply to the tissues 


and organs, in particular the heart and the brain.   
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It can be a common pollutant at the roadside and highest concentrations are found at the 


kerbside with concentrations decreasing rapidly with increasing distance from the road.  CO 


in urban areas results almost entirely from vehicle emissions and its spatial distribution 


follows that of traffic flow.  The impact assessment criteria specified within the Approved 


Methods for CO are provided in Table 9. 


Table 9 Assessment Criteria for Carbon Monoxide (CO) 


Pollutant Averaging Period Criterion 


CO 15-minutes 87 ppm  (100 mg/m
3
) 


8-hour 9 ppm  (10 mg/m
3
) 


Note: ppm = parts per million 


 


5.4 Sulphur dioxide  


Sulphur dioxide (SO2) is a colourless, pungent gas with an irritating smell. When present in 


sufficiently high concentrations, exposure to SO2 can lead to impacts on the upper airways in 


humans (i.e. the noise and throat irritation).  SO2 can also mix with water vapour to form 


sulphuric acid (acid rain) which can damage vegetation, soil quality and corrode materials. 


The main sources of SO2 in the air are industries that process materials containing sulphur 


(i.e. wood pulping, paper manufacturing, metal refining and smelting, textile bleaching, 


wineries etc.).  SO2 is also present in motor vehicle emissions, however since Australian 


fuels are relatively low in sulphur, high ambient concentrations are not common. 


Table 10 Assessment Criteria for Sulphur Dioxide (SO2) 


Pollutant Averaging Period Criterion 


SO2 10-minutes 25 pphm  (712 µg/m
3
) 


1-hour 20 pphm  (570 µg/m
3
) 


24-hour 8 pphm  (228 µg/m
3
) 


Annual 2 pphm  (60 µg/m
3
) 


Note: pphm = parts per hundred million 


5.5 Volatile organic compounds 


Volatile Organic Compounds (VOCs) are organic compounds (i.e. contain carbon) that have 


high vapour pressure at normal room-temperature conditions.  Their high vapour pressure 


leads to evaporation from liquid or solid form and emission release to the atmosphere.   


VOCs are emitted by a variety of sources, including motor vehicles, chemical plants, 


automobile repair services, painting/printing industries, and rubber/plastics industries. VOCs 


that are often typical of these sources include benzene, cyclohexane, ethylbenzene, toluene 


and xylenes.  Biogenic (natural) sources of VOC emissions are also significant (e.g. 


vegetation). 
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Impacts due to emissions of VOCs can be health or nuisance (odour) related.  Benzene is a 


known carcinogen and a key VOC linked with the combustion of motor vehicle fuels. 


5.6 Odour 


Impacts from odorous air contaminants are often nuisance-related rather than health-related.  


Odour performance goals guide decisions on odour management, but are generally not 


intended to achieve “no odour”. 


The detectability of an odour is a sensory property that refers to the theoretical minimum 


concentration that produces an olfactory response or sensation.  This point is called the 


odour threshold and defines 1 odour unit (ou).  An odour impact assessment criterion of less 


than 1 ou would theoretically result in no odour impact being experienced. 


In practice, the character of a particular odour can only be judged by the receiver’s reaction 


to it, and preferably only compared to another odour under similar social and regional 


conditions.  Based on the literature available, the level at which an odour is perceived to be a 


nuisance can range from 2 odour units to 10 odour units depending on a combination factors 


including population sensitivity, background level, public expectation (considered offensive 


or easily tolerated), source characteristics (i.e. emitted from a stack or general area) and 


health effects. 


Odour performance goals need to be designed to take into account the range in sensitivities 


to odours within the community, and provide additional protection for individuals with a 


heightened response to odours, using a statistical approach which depends on the size of 


the affected population. 


It is often not possible or practical to determine and assess the cumulative odour impacts of 


all odour sources that may impact on a receptor in an urban environment.  Therefore, the 


proposed odour performance goals allow for population density, cumulative impacts, 


anticipated odour levels during adverse meteorological conditions, and community 


expectations of amenity. 


A summary of the impact assessment criteria given for various population densities, as 


drawn from the Approved Methods, is given in Table 11.  The Approved Methods states that 


the impact assessment criteria for complex mixtures of odorous air pollutants must be 


applied at the nearest existing or likely future off-site sensitive receptor(s).  In an urban area 


such as the Metro Quarter, the relevant criterion is 2 ou (nose-response-time average, 99th 


percentile). 
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Table 11 Impact Assessment Criteria - Complex Mixtures of Odorous Air Pollutants 


Population of Affected Community Impact Assessment Criteria for Complex Mixtures of Odours  
(odour units, nose-response-time average, 99


th
 percentile) 


Urban area (> 2000) 2 


~500 3 


~125 4 


~30 5 


~10 6 


Single residence (< 2) 7 


Source: Approved Methods, NSW EPA 2017. 
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6.0 Assessment 


6.1 Methodology 


The key issues identified for air quality at the Metro Quarter are emissions of combustion 


products and particulate matter from the surrounding road network as well as dust emissions 


from construction activities.   


A qualitative (risk-based) assessment of construction impacts has been performed based on 


the information available, to identify those activities that have the potential for off-site air 


quality impacts if not adequately controlled, so that appropriate mitigation measures can be 


identified and incorporated into the construction management plans which would support the 


detailed SSD Application. The transient and changeable nature of construction emissions 


makes the use of appropriate management strategies to reduce emissions more important 


than quantitative assessment. 


Emissions from the closest surrounding roads were modelled using the GRAMM/GRAL 


modelling system to predict the incremental impact of these emissions across the Metro 


Quarter.  Regional monitoring data available from the NSW EPA/OEH ambient monitoring 


networks (see Section 3.3) were then used to assess the potential cumulative 


concentrations of these pollutants that future residents of the Metro Quarter would potentially 


be exposed to, and to assess compliance against relevant air quality guidelines. 


As outlined in Section 3.2.1, atmospheric pollutants emitted from road traffic include NOx, 


PM2.5, PM10, SO2 and TVOCs.  Given the low level of CO and SO2 emissions from vehicles 


and the low ambient concentrations recorded in Sydney (see Section 3.3), it is reasonable 


to assume that CO and SO2 emissions from road traffic are highly unlikely to result in any 


exceedances of the relevant criteria at the Metro Quarter.  SLR’s experience in modelling 


VOC emissions from roads has also shown that kerbside concentration of VOCs are typically 


well below the relevant air quality guidelines.  Moreover, a review of the Air Quality Impact 


Assessment prepared for M4 East (Pacific Environment, 2015), which will have significantly 


higher traffic volumes than the roads surrounding the Metro Quarter, showed that ground 


level VOC concentrations at the nearest receptors were predicted to be well below the 


relevant assessment criteria.  Hence, CO, SO2 and VOC traffic emissions have not been 


considered further in this assessment and only emissions of NOx, PM10 and PM2.5 have been 


modelled. 


Other sources of air pollutants identified in the local area with the potential to impact on air 


quality at the Metro Quarter include a service station and a number of food and beverage 


outlets.  Considering detailed information on the operational activities within these facilities is 


not available, a large number of assumptions would be required to be used as input to any 


quantitative (i.e. air dispersion modelling) assessment.  The uncertainty associated with the 


output of such studies means it would be of limited value.  SLR has therefore performed a 


qualitative (risk-based) assessment for these activities, based on the information available. 
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In addition to the above, emission sources within the Metro Quarter (e.g. food outlets) could 


potentially lead to amenity/nuisance impacts at surrounding sensitive receptors or at 


residential locations within the Metro Quarter itself. Considering detailed information on the 


type and scale of these facilities is not available at this stage impacts from these potential 


sources have not been assessed further for the purpose of this assessment. However, it is 


recommended that assessment of any potentially air polluting activities proposed within the 


Metro Quarter be carried out during the detailed design stage so that appropriate mitigation 


measures are adopted to reduce the risk of any exceedances of the relevant air quality 


criteria.   


6.1.1 Qualitative assessment of construction impacts 


For the assessment of construction phase impacts, the IAQM Guidance on the Assessment 


of Dust from Demolition and Construction developed in the United Kingdom by the Institute 


of Air Quality Management (IAQM 2014) has been used to provide a qualitative assessment 


method (see Appendix B for full methodology).  The IAQM method uses a four-step process 


for assessing dust impacts from construction activities:  


Step 1: Screening based on distance to the nearest sensitive receptor; whereby the 


sensitivity to dust deposition and human health impacts of the identified sensitive receptors 


is determined. 


Step 2: Assess risk of dust effects from activities based on: 


 the scale and nature of the works, which determines the potential dust emission 


magnitude; and 


 the sensitivity of the area surrounding dust-generating activities. 


Step 3: Determine site-specific mitigation for remaining activities with greater than negligible 


effects. 


Step 4: Assess significance of remaining activities after management measures have been 


considered. 


6.1.2 Quantitative assessment of traffic emissions 


6.1.2.1 Estimation of traffic emissions 


Individual vehicle emissions are a combination of emissions produced by:  


 the engine 


 the fuel system 


 the braking system  


 materials from the road surface disturbed by the wheels and by air movement around 


the vehicle.  
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The principal factors that influence the generation of traffic air pollution, and thus the 


potential for air quality impacts, are:  


 Traffic volume – the total numbers of cars on the road and diurnal pattern of traffic 


numbers throughout the day. 


 Vehicle type – pollutant emission rates are different for different vehicle types (e.g. 


passenger cars versus heavy duty vehicles). 


 Vehicle age – older vehicles will tend to produce higher emission rates than newer 


vehicles.  Newer vehicles are subject to more stringent emission standards, and also 


vehicles will tend to become less efficient as they age and engine components wear. 


 Fuel type – the combustion of petrol, diesel, ethanol-blends, natural gas fuels emit 


the various constituent pollutants at different rates, and therefore the rate of 


emissions will vary by the fleet engine composition. 


 Road gradient – driving uphill results in a greater load on the engine and thus higher 


pollutant emission rates.  If the average road gradient is larger than a value of about 


2 percent, the emissions of ascending and descending vehicles do not balance each 


other, even if the traffic is the same in the two directions.  That is, the lower 


emissions in the downhill direction do not balance the higher emissions of the uphill 


direction. 


 Driving conditions and average traffic speed – vehicle speed is normally assumed to 


be represented by the posted speed limit.  Emissions from congested traffic are 


greater than for free-flowing traffic. 


 Other driver behaviour and vehicle operating conditions, such as:  


o air conditioner use 


o braking and acceleration patterns 


o gear operations 


o maintenance 


o engine temperature 


o ambient temperature. 


A spatial emissions inventory was developed for the emissions of NOx, PM10 and PM2.5 from 


vehicles travelling on the main roads surrounding the Metro Quarter using the ‘Computer 


Programme to calculate Emissions from Road Transport’ (COPERT) Australia software.  The 


most important input to COPERT Australia is a detailed breakdown of the total number of on-


road vehicles for 226 vehicle classes (Uniquest, 2014).  The vehicle classifications used in 


COPERT Australia are presented in Table 12.  Multiplying the hourly traffic volumes by the 


length of the road segment gives an estimate of the hourly vehicle kilometres travelled 


(VKT).  The information on VKT is then used to estimate emission levels by the COPERT 


software using emission factors in grams per kilometre or grams per VKT.  Information on 


the parameters used as input to COPERT Australia is presented in detail in Appendix B. 
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Table 12 COPERT Australia Vehicle Classifications 


Main Category Sub Category Fuel Type Emission Control Standard 


Passenger car Small (<2.0 litre) 
Medium (2.0-3.0 litre) 
Large (>3.0 litre) 


Petrol 
Diesel 
LPG 
E10 


Uncontrolled 
ADR27 
ADR37/00-01 
ADR79/00-05 


SUV Compact (< 4.0 litre) 
Large (>4.0 litre) 


Petrol 
Diesel 
E10 


Similar to PC 
+ADR36 (SUV-L) 
+ADR30 
(SUV-Diesel) 


Light Commercial 
Vehicle  


Gross Vehicle Mass < 3.5 
tonnes 


Petrol 
Diesel 


Uncontrolled 
ADR36 (P) 
ADR30(D) 
ADR37/00-01 
ADR79/00-05 


Heavy Duty Truck Medium (MCV 3.5-12.0 
tonnes) 
Heavy (HCV 12.0-25.0 tonnes) 
Articulated (AT >25 tonnes) 


Petrol 
Diesel 
LPG 


Uncontrolled 
ADR30 
ADR70 
ADR80/00 
ADR80/02-05 


Bus Light bus (<8.5 tonnes) 
Heavy bus (>8.5 tonnes) 


Diesel 


Moped 2-stroke 
4 stroke 


Petrol Conventional; Euro 1-3 


Motorcycle 2-Stroke; 
4-Stroke <250 cm


3
 


4-Stroke 250-750 cm
3
 


4-Stroke >750 cm
3
 


6.1.2.2 Assumptions used to compile COPERT input parameters 


The COPERT Australia input data file requires detailed information on vehicle counts within 


each vehicle sub-category, fuel type and emission control standard listed in Table 12.  


However such detailed information on the distribution of vehicles is not publicly available for 


the roads surrounding the Metro Quarter.  Therefore, in order to compile the COPERT 


Australia input files, the following assumptions were applied: 


 The annual vehicle counts were subdivided into each sub category, fuel type and 


emission control standard using statistical data compiled for NSW by the National 


Pollutant Inventory (NPI) team of the Australian Government Department of the 


Environment (DSITIA, 2014), for use in preparing the Australian Motor Vehicle 


Emission Inventory for the NPI (see Appendix B). 


 The emissions were estimated for a nominal 1 kilometre length of road based on a 


low vehicle speed of 10 kilometres/hour (potential worst case emission rate that 


would be representative of congested traffic conditions). 
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 Meteorological conditions, including maximum and minimum temperature and 


relative humidity were estimated based on available long term average data for the 


Sydney region (see Appendix B). 


6.1.2.3 Peak traffic volumes 


In May 2017, Jacobs conducted traffic surveys around the Metro Quarter to provide data for 


existing traffic volumes on the surrounding road network.  The findings of these surveys 


were provided to SLR for the purpose of this report.  Table 13 presents the afternoon peak 


(5 – 6 pm) traffic survey results for the surrounding roads. The location of each corridor is 


illustrated in Figure 15. 


The traffic surveys performed by Jacobs mainly covered the morning and afternoon peak 


periods, and information on the daily variation in traffic flows for the roads surrounding the 


Metro Quarter was not obtained during these surveys.  Information on the daily variation of 


traffic on O'Riordan Street (Station ID: 02309 – 100 metres north of Johnson Street, 


Alexandria) was therefore obtained from the RMS Traffic Volume Viewer and used to 


estimate a ‘diurnal multiplier’ for the roads assessed in this study.  As illustrated in 


Figure 14, the diurnal multiplier for each hour of day is the ratio of the reported traffic volume 


for that hour to the afternoon peak hour (4 – 5 pm) traffic volume. 


Table 13  Peak Traffic Volumes – Road Network Surrounding the Metro Quarter 


ID Corridor Name Peak Volume (vehicles/hour) 


1 Botany Road - McEvoy Street to Allen Street 2,088 


2 Botany Road - McEvoy Street to Buckland Street 2,075 


3 Botany Road - Raglan Street to Boundary Street 1,725 


4 Botany Road - Wellington Street to Raglan Street 1,841 


5 Buckland Street - Wyndham Street to Gerard Street 215 


6 Cope Street - Raglan Street to Phillip Street 290 


7 Cope Street - Wellington Street to McEvoy Street 119 


8 Cope Street - Wellington Street to Raglan Street 205 


9 Elizabeth Street - Allen Street to McEvoy Street 1,710 


10 Elizabeth Street - McEvoy Street to Wellington Street 2,122 


11 Elizabeth Street - Phillip Street to Raglan Street 1,987 


12 Elizabeth Street - Redfern Street  to Phillip Street 1,820 


13 Elizabeth Street - Wellington Street to Raglan Street 1,936 


14 George Street - McEvoy Street to Allen Street 176 


15 George Street - Phillip Street to Redfern Street 232 


16 Henderson Street - Gerard Street to Wyndham Street 1,577 


17 Henderson Street - Wyndham Street to Botany Road 2,160 


18 McEvoy Street - Botany Road to George Street 1,190 
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ID Corridor Name Peak Volume (vehicles/hour) 


19 McEvoy Street - Elizabeth Street to Morehead Street 882 


20 McEvoy Street - George Street to Pitt Street 1,180 


21 McEvoy Street - Pitt Street to Elizabeth Street 1,194 


22 McEvoy Street - Wyndham Street to Botany Road 1,775 


23 McEvoy Street - Wyndham Street to Brennan Street 935 


24 Philip Street - Elizabeth Street to Chalmers Street 245 


25 Philip Street - Elizabeth Street to Walker Street 715 


26 Phillip Street - George Street to Cope Street 214 


27 Phillip Street - Pitt Street to George Street 201 


28 Phillip Street - Walker Street to Morehead Street 660 


29 Pitt Street - McEvoy Street to Allen Street 112 


30 Pitt Street - McEvoy Street to Wellington Street 74 


31 Pitt Street - Phillip Street to Raglan Street 415 


32 Pitt Street - Phillip Street to Redfern Street 335 


33 Pitt Street - Wellington Street to Raglan Street 393 


34 Raglan Street - Botany Road to Cope Street 610 


35 Raglan Street - Cope Street to Pitt Street 451 


36 Raglan Street - Elizabeth Street to Pitt Street 298 


37 Wellington Street - Botany Road to Wyndham Street 137 


38 Wellington Street - Cope Street to Botany Road 392 


39 Wellington Street - Elizabeth Street to Morehead Street 408 


40 Wellington Street - Elizabeth Street to Pitt Street 592 


41 Wellington Street - Pitt Street to Cope Street 318 


42 Wyndham Street - Buckland Street to Henderson Street 607 


43 Wyndham Street - Henderson Street to Boundary Street 1,528 


44 Wyndham Street - McEvoy Street to Buckland Street 1,555 


45 Wyndham Street - McEvoy Street to Mandible Street 786 
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Figure 14 Diurnal Variation of Traffic on O'Riordan Street 
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Figure 15 Modelled Road Sources and Buildings 


6.1.2.4 Estimated emission rates 


The peak hourly NOx, PM10 and PM2.5 emission rates estimated using COPERT Australia for 


the road sections modelled in this assessment using the methodology outlined above are 


presented in Table 14. 
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Table 14 Estimated Emission Rates – Traffic 


ID Corridor Name Emission Rates (kg/km/h) 


NOx PM2.5 PM10 


1 Botany Road - McEvoy Street to Allen Street 2.28 0.11 0.13 


2 Botany Road - McEvoy Street to Buckland Street 2.49 0.12 0.15 


3 Botany Road - Raglan Street to Boundary Street 0.31 0.02 0.02 


4 Botany Road - Wellington Street to Raglan Street 0.89 0.04 0.05 


5 Buckland Street - Wyndham Street to Gerard Street 0.83 0.04 0.05 


6 Cope Street - Raglan Street to Phillip Street 2.22 0.11 0.13 


7 Cope Street - Wellington Street to McEvoy Street 1.17 0.06 0.07 


8 Cope Street - Wellington Street to Raglan Street 0.98 0.05 0.06 


9 Elizabeth Street - Allen Street to McEvoy Street 1.95 0.10 0.12 


10 Elizabeth Street - McEvoy Street to Wellington Street 1.49 0.07 0.09 


11 Elizabeth Street - Phillip Street to Raglan Street 2.61 0.13 0.15 


12 Elizabeth Street - Redfern Street  to Phillip Street 2.60 0.13 0.15 


13 Elizabeth Street - Wellington Street to Raglan Street 1.48 0.07 0.09 


14 George Street - McEvoy Street to Allen Street 0.22 0.01 0.01 


15 George Street - Phillip Street to Redfern Street 1.49 0.07 0.09 


16 Henderson Street - Gerard Street to Wyndham Street 0.14 0.01 0.01 


17 Henderson Street - Wyndham Street to Botany Road 2.14 0.11 0.13 


18 McEvoy Street - Botany Road to George Street 2.65 0.13 0.16 


19 McEvoy Street - Elizabeth Street to Morehead Street 1.10 0.05 0.07 


20 McEvoy Street - George Street to Pitt Street 0.51 0.03 0.03 


21 McEvoy Street - Pitt Street to Elizabeth Street 0.74 0.04 0.04 


22 McEvoy Street - Wyndham Street to Botany Road 2.42 0.12 0.14 


23 McEvoy Street - Wyndham Street to Brennan Street 0.37 0.02 0.02 


24 Philip Street - Elizabeth Street to Chalmers Street 0.42 0.02 0.02 


25 Philip Street - Elizabeth Street to Walker Street 0.52 0.03 0.03 


26 Phillip Street - George Street to Cope Street 0.25 0.01 0.01 


27 Phillip Street - Pitt Street to George Street 0.29 0.01 0.02 


28 Phillip Street - Walker Street to Morehead Street 0.27 0.01 0.02 


29 Pitt Street - McEvoy Street to Allen Street 0.09 0.00 0.01 


30 Pitt Street - McEvoy Street to Wellington Street 0.49 0.02 0.03 


31 Pitt Street - Phillip Street to Raglan Street 0.40 0.02 0.02 


32 Pitt Street - Phillip Street to Redfern Street 0.15 0.01 0.01 


33 Pitt Street - Wellington Street to Raglan Street 0.26 0.01 0.02 


34 Raglan Street - Botany Road to Cope Street 0.49 0.02 0.03 


35 Raglan Street - Cope Street to Pitt Street 2.30 0.11 0.14 
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ID Corridor Name Emission Rates (kg/km/h) 


NOx PM2.5 PM10 


36 Raglan Street - Elizabeth Street to Pitt Street 0.17 0.01 0.01 


37 Wellington Street - Botany Road to Wyndham Street 0.27 0.01 0.02 


38 Wellington Street - Cope Street to Botany Road 0.76 0.04 0.04 


39 Wellington Street - Elizabeth Street to Morehead Street 1.97 0.10 0.12 


40 Wellington Street - Elizabeth Street to Pitt Street 1.91 0.09 0.11 


41 Wellington Street - Pitt Street to Cope Street 2.70 0.13 0.16 


42 Wyndham Street - Buckland Street to Henderson Street 2.16 0.11 0.13 


43 Wyndham Street - Henderson Street to Boundary Street 0.76 0.04 0.05 


44 Wyndham Street - McEvoy Street to Buckland Street 0.36 0.02 0.02 


45 Wyndham Street - McEvoy Street to Mandible Street 0.56 0.03 0.03 


 


6.1.2.5 Dispersion modelling 


Model Selection 


The GRAL modelling system was selected for the dispersion modelling of traffic emissions 


from roads surrounding the Metro Quarter primarily due to its ability to take account of the 


localised effects of buildings and obstacles. Like the US-EPA CALPUFF model, GRAL is 


suitable for regulatory applications, can utilise a full year of meteorological data and has the 


ability to handle low-wind-speed conditions. 


GRAMM/GRAL is a coupled Eulerian (GRAMM, Graz Mesoscale Model wind fields) and 


Lagrangian (microphysics Graz Lagrangian Model) model, developed by the Graz University 


of Technology, Austria.  It is designed to solve the sources accurately and to compute 


concentrations with a very high resolution in complex topographic and building 


configurations. 


The Eulerian model GRAMM solves the conservation equations for mass, enthalpy, 


momentum and humidity.  The surface energy balance is calculated in a surface module of 


GRAMM, where several different land use categories are used to define the surface 


roughness, the albedo, the emissivity, the soil moisture content, the specific heat capacity of 


the soil and the heat transfer coefficient.   


The Lagrangian model GRAL uses three-dimensional meteorological data generated by 


GRAMM and computes steady state concentration fields for classified meteorological 


conditions using 3-7 stability classes, 36 wind direction classes and several wind speed 


classes to reduce the computational time.  Typically, 500-600 bins of meteorological 


scenarios are required to characterise the dispersion situations that may occur at a given 


site within a year. Each of the steady-state concentration fields is stored as a separate file.  


Based on these results, the concentration fields for the annual mean value, maximum daily 


mean value and maximum value are calculated using a post-processing routine.  In this way, 
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the annual average, maximum daily mean, or maximum concentration for defined periods 


can be computed rapidly.  The pseudo time series of concentration field can be obtained by 


taking the corresponding time series of classified meteorological situations of a certain 


period and multiplying each concentration field corresponding to certain hours of that period 


with some emission modulation factors.  


Accuracy of Modelling 


All atmospheric dispersion models, including GRAL, represent a simplification of the many 


complex processes involved in the dispersion of pollutants in the atmosphere.  To obtain 


good quality results it is important that the most appropriate model is used and the quality of 


the input data (meteorological, terrain, source characteristics) is adequate.   


The main sources of uncertainty in dispersion models, and their effects, are discussed 


below. 


 Oversimplification of physics: This can lead to both under-prediction and over-


prediction of ground level pollutant concentrations.  Errors are greater in Gaussian 


plume models as they do not include the effects of non-steady-state meteorology (i.e. 


spatially- and temporally-varying meteorology). 


 Errors in emission rates: Ground level concentrations are proportional to the 


pollutant emission rate.  In addition, most modelling studies assume constant worst 


case emission levels or are based on the results of a small number of stack tests, 


however operations (and thus emissions) are often quite variable.  Accurate 


measurement of emission rates and source parameters requires continuous 


monitoring. 


 Errors in source parameters: Plume rise is affected by source dimensions, 


temperature and exit velocity.  Inaccuracies in these values will contribute to errors in 


the predicted height of the plume centreline and thus ground level pollutant 


concentrations. 


 Errors in wind direction and wind speed: Wind direction affects the direction of 


plume travel, while wind speed affects plume rise and dilution of plume.  Errors in 


these parameters can result in errors in the predicted distance from the source of the 


plume impact, and magnitude of that impact.  In addition, aloft wind directions 


commonly differ from surface wind directions.  The preference to use rugged 


meteorological instruments to reduce maintenance requirements also means that 


light winds are often not well characterised. 


 Errors in mixing height: If the plume elevation reaches 80 percent or more of the 


mixing height, more interaction will occur, and it becomes increasingly important to 


properly characterise the depth of the mixed layer as well as the strength of the 


upper air inversion. 


 Errors in temperature: Ambient temperature affects plume buoyancy, so 


inaccuracies in the temperature data can result in potential errors in the predicted 


distance from the source of the plume impact, and magnitude of that impact. 
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 Errors in stability estimates: Gaussian plume models use estimates of stability 


class, and 3D models use explicit vertical profiles of temperature and wind (which are 


used directly or indirectly to estimate stability class for Gaussian models).  In either 


case, errors in these parameters can cause either under-prediction or over-prediction 


of ground level concentrations.   


The US EPA makes the following statement in its Modelling Guideline (US EPA, 2005) on 


the relative accuracy of models: 


“Models are more reliable for estimating longer time-averaged concentrations than 
for estimating short-term concentrations at specific locations; and the models are 
reasonably reliable in estimating the magnitude of highest concentrations occurring 
sometime, somewhere within an area.  For example, errors in highest estimated 
concentrations of ± 10 to 40 percent are found to be typical, i.e., certainly well within 
the often quoted factor-of-two accuracy that has long been recognised for these 
models.  However estimates of concentrations that occur at a specific time and site, 
are poorly correlated with actually observed concentrations and are much less 
reliable.” 


To maximise the accuracy of the model predictions, this AQA utilises the GRAL dispersion 


model in prognostic mode, enabling the representation of dynamic effects due to local 


topography such as obstacle-influenced air flows, and accommodating complex topography 


with high a horizontal resolution.  The meteorological dataset was compiled using 


observations from nearby automatic weather stations and a five year period of 


meteorological data was reviewed to ensure that the year selected for use in the modelling is 


representative of long-term meteorological conditions.  


Dispersion Model Configuration 


Emissions from the vehicles travelling on the surrounding road network with available traffic 


volume data were represented by a series of line sources.  Figure 15 illustrates the roads 


modelled as part of this study. The proposed buildings as well as existing buildings and 


structures that may affect the dispersion of pollutants through channelling and blocking 


effects were included in the modelling.  Outlines of these building are illustrated in Figure 15 


and the heights for all existing building were derived using high resolution Light Detection 


and Ranging (LIDAR) data. 


A total of 590 discrete receptors were distributed across the Metro Quarter to predict the 


incremental impact of emissions from the surrounding roads on pollutant concentrations at 


potential residential areas.  The time series of hourly average pollutant concentrations 


predicted by GRAL for these discrete receptor locations were then added to 


contemporaneous background time series data for the same period as the meteorological 


data used in the modelling to allow an assessment of potential cumulative impacts.   


In addition to the discrete receptors discussed above, the GRAL model was set up to predict 


concentrations across the modelling domain based on a Cartesian grid of points with an 
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equal spacing of 5 metres in the x and y directions.  This results in 69,168 grid locations 


across the domain, which were used to produce contour plots. 


In order to assess pollutant concentrations at various elevations, discrete and gridded 


receptors were located at 12 metres and 15 metres in addition to those located at 1 metre 


above ground level (i.e. ground level receptors).  12 metres and 15 metres elevations were 


selected to assess the highest potential impact at residential receivers.  As outlined in 


Section 1.6 all residential receivers are proposed to be located above an elevation of 12 


metres.  Concentrations above this height will be lower than the predictions presented in this 


report. 


The Ozone Limiting Method (OLM) was used for the conversion of modelled NOx to NO2 


using contemporaneous hourly-varying 1-hour average ozone concentration data from the 


Randwick AQMS.  This method assumes that all available ambient ozone will react 


instantaneously with the emitted NO to form NO2.  This is a conservative approach for near-


source receptor locations as assessed in this study. 


6.1.2.6 Meteorological modelling 


To provide the meteorological data required by GRAMM, information is needed on the 


prevailing wind regime, mixing depth and atmospheric stability and other parameters such as 


ambient temperature and relative humidity.  In absence of any site-specific observed 


meteorological data, a site-representative meteorological dataset was compiled using the 


CSIRO model TAPM, the US EPA’s CALMET model and the GRAMM meteorological 


processor. 


Selection of the Meteorological Year 


In order to determine a representative meteorological year for use in the dispersion 


modelling, five years of meteorological data (2013-2017) from the Sydney Airport AWS and 


the Canterbury Racecourse AWS were analysed against the 5-year average meteorological 


conditions.  Specifically, the following parameters were analysed:  


 Percentage of calm wind speed events (wind speed <0.5 metres per second):  Calm 


wind conditions are conducive to higher concentrations of air pollutants due to poor 


dispersion of the plume.   


 Wind speeds: Monthly average as well as hourly average observed at 9:00 am and 


3:00 pm.  


 Temperature: Monthly average as well as hourly average at 9:00 am and 3:00 pm.  


Figure 16 presents the annual wind roses for the two BoM stations, which show relatively 


similar wind roses for all five years analysed. Figure 17 illustrates average monthly wind 


speeds for the two stations and compares them against the 5-year average. 


While the temperatures and average wind direction and wind speed frequencies for the 


years analysed were generally similar for each BoM station, the analysis showed a relatively 
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higher frequency of calms and lower than average wind speeds for the year 2014.  Using 


this year as the representative year would therefore be a conservative approach because 


low wind speeds are associated with less effective plume dispersion.  No other parameters 


significantly deter the use of this year’s data.  Consequently, 2014 was selected as the 


representative year of meteorology. 


As noted in Section 3.3, the NSW OEH maintains a network of AQMSs across NSW that 


record wind speed and wind direction as well as air quality data.  The nearest such OEH 


stations are located at Rozelle (approximately 5 kilometres to the northeast of the Metro 


Quarter), Randwick (approximately 5.2 kilometres southeast of the Metro Quarter) and 


Earlwood approximately 6.9 kilometres southwest of the Metro Quarter) (refer Figure 9).  


As noted on the OEH website, the Rozelle and Earlwood monitoring stations do not currently 


comply with the relevant siting standards as the clear sky angle for both sites is < 


120 degrees due to trees within 20 metres of the monitoring site. The data from the 


Randwick AQMS was reviewed and agreed with the BoM data summarised above. 


 
 


Figure 16 Sydney Airport AWS and Canterbury Racecourse AWS Annual Wind Roses, 2013-2017 
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Figure 17 Sydney Airport and Canterbury Racecourse Monthly Average Wind Speeds, 2013-2017 


 


TAPM 


The TAPM prognostic model, developed by the Commonwealth Scientific and Industrial 


Research Organisation (CSIRO) was used to generate the three dimensional upper air data 


required for CALMET modelling as outlined below.   


TAPM predicts wind speed and direction, temperature, pressure, water vapour, cloud, rain 


water and turbulence.  The program allows the user to generate synthetic observations by 


referencing databases (covering terrain, vegetation and soil type, sea surface temperature 


and synoptic scale meteorological analyses) which are subsequently used in the model input 


to generate one full year of hourly meteorological observations at user-defined levels within 


the atmosphere.   


Additionally, TAPM may assimilate actual local wind observations so that they can optionally 


be included in a model solution.  The wind speed and direction observations are used to 


realign the predicted solution towards the observation values.  Available observed 


meteorological data from the nearby BoM stations were incorporated into the TAPM setup.  


Table 15 details the parameters used in the TAPM meteorological modelling for this 


assessment.   


Table 15 Meteorological Parameters used for the AQA – TAPM 


Parameter Value 


Modelling Period 1 January 2014 to 31 December 2014 


Centre of analysis 332,750 metres Easting    6,250,232 metres Northing (UTM Coordinates) 


Number of grid points 35 × 35 × 35 


Number of grids (spacing) 4 (30 kilometres, 10 kilometres, 3 kilometres, 1 kilometres) 


Data assimilation Sydney Airport AWS (Station # 66037) 


Canterbury Racecourse AWS (Station # 66194) 


Terrain AUSLIG 9 second DEM 
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CALMET 


In order to further refine TAPM outputs, the CALMET model was used.  In the simplest 


terms, CALMET is a meteorological model that develops hourly wind and other 


meteorological fields on a three-dimensional gridded modelling domain.  Associated two 


dimensional fields such as mixing height, surface characteristics and dispersion properties 


are also included in the file produced by CALMET.  The interpolated wind field is then 


modified within the model to account for the influences of topography, sea breeze, as well as 


differential heating and surface roughness associated with different land uses across the 


modelling domain.  These modifications are applied to the winds at each grid point to 


develop a final wind field.  The final hourly varying wind field thus reflects the influences of 


local topography and land uses.   


CALMET modelling was conducted using the nested CALMET approach, where the final 


results from a coarse-grid run were used as the initial guess of a fine-grid run.  This has the 


advantage that off-domain terrain features including slope flows, blocking effect can be 


allowed to take effect and the larger-scale wind flow provides a better start in the fine-grid 


run. 


The outer domain was modelled with a resolution of 0.3 kilometres.  The TAPM-generated 3-


dimensional meteorological data was used as the ‘initial guess’ wind field and the local 


topography and available surface weather observations in the area were used to refine the 


wind field predetermined by TAPM.  Hourly surface meteorological data from BoM stations 


located at Sydney Airport and Canterbury Racecourse were incorporated in the outer 


domain modelling. 


The output from the outer domain CALMET modelling was then used as the initial guess 


field for the inner domain CALMET modelling.  A horizontal grid spacing of 0.1 kilometres 


was used in the inner domain to adequately represent the important local terrain features 


and land use.  Finer scale land use data were used in the inner domain run to refine the wind 


field parameters given by the coarse CALMET run.  Table 16 details the parameters used in 


the meteorological modelling to drive the CALMET model. 
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Table 16 Meteorological Parameters used for this Study – CALMET (v 6.42) 


Outer Domain 


Meteorological grid  15 kilometres × 15 kilometres  


Meteorological grid resolution  0.3 kilometres 


Surface station data  Sydney Airport AWS (Station # 66037) 


Canterbury Racecourse AWS (Station # 66194) 


Initial guess filed  3D output from TAPM modelling 


Inner Domain 


Meteorological grid  5 kilometres × 5 kilometres  


Meteorological grid resolution  0.1 kilometres 


Initial guess field  3D output from outer domain modelling 


GRAMM 


The GRAMM domain was defined so that it covered the whole extent of the Metro Quarter 


as well as the surrounding road network, with a sufficient buffer zone.  The model was run 


with a 100 metre horizontal resolution and 15 vertical layers to adequately resolve 


surrounding topography and land use.  


Topographical data used in GRAMM were sourced from the Geoscience Australia database 


that has corrected Shuttle Radar Topography Mission (SRTM) topography data for Australia 


with a 1 arc second (approximately 30 metre) spacing.  The land use data for the modelling 


domain was defined by CORINE land use categories using values specified for urban land 


use.  


The site-representative predicted meteorological data extracted from the inner domain 


output from the CALMET model was used as input to the GRAMM model. 


Meteorological Data Used in Modelling 


Wind Speed and Direction 


A summary of the annual wind behaviour predicted by CALMET, extracted at a location 


within the Metro Quarter is presented as wind roses in Figure 18.   


Figure 18 indicates that winds predicted at the Metro Quarter are predominantly light to 


moderate (between 1.5 metres per second and 8 metres/second).  Calm wind conditions 


(wind speed less than 0.5 metres/second) were predicted to occur approximately 0.5 percent 


of the time throughout the modelling period.  
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The seasonal wind roses indicate that:  


 In summer, winds are predicted to be light to moderate, occurring predominantly from 


the northeast, with the smallest percentage of winds blowing from the western 


quadrant.  Calm winds were predicted 0.5 percent of the time during summer.   


 In autumn, winds are predicted to be light to moderate and predominantly from the 


northwest quadrant, with the smallest percentage of winds blowing from the 


southeastern quadrant. Calm winds were predicted 0.5 percent of the time during 


autumn.   


 In winter, winds are predicted to be light to moderate and predominantly from the 


west-northwestern quadrant, with very few winds from the eastern quadrant.  Calm 


winds were predicted 0.3 percent of the time during winter.   


 In spring, winds are predicted to be light to moderate, predominantly from the 


northeast.  Calm winds were predicted 0.6 percent of the time during spring.   


It is noted that the wind conditions predicted by the model at other areas within the modelling 


domain may vary from the wind roses presented in Figure 18 for one point within the Metro 


Quarter, and within GRAL the dispersion of pollutants from each source within the models 


will reflect the local conditions.  
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Figure 18 Predicted Seasonal Wind Roses for the Metro Quarter (CALMET predictions, 2014) 
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Atmospheric Stability 


Atmospheric stability refers to the tendency of the atmosphere to resist or enhance vertical 


motion.  The Pasquill-Gifford-Turner (PGT) assignment scheme identifies six stability 


classes, A to F, to categorise the degree of atmospheric stability as follows: 


 A = Extremely unstable conditions 


 B = Moderately unstable conditions 


 C = Slightly unstable conditions 


 D = Neutral conditions 


 E = Slightly stable conditions 


 F = Moderately stable conditions 


The meteorological conditions defining each PGT stability class are shown in Table 17. 


Table 17 Meteorological Conditions Defining PGT Stability Classes 


Surface wind speed 
(m/s) 


Daytime insolation Night-time conditions 


Strong Moderate Strong Moderate 


< 2 A A - B A A - B 


2 - 3 A - B B A - B B 


3 - 5 B B - C B B - C 


5 - 6 C C - D C C - D 


> 6 C D C D 


Source: (NOAA, 2018) 


Notes: 


1.
 


Strong insolation corresponds to sunny midday in midsummer in England; slight insolation to similar conditions in 
midwinter. 


2.
 


Night refers to the period from 1 hour before sunset to 1 hour after sunrise. 


3. The neutral category D should also be used, regardless of wind speed, for overcast conditions during day or night and 
for any sky conditions during the hour preceding or following night as defined above.  


The frequency of each stability class predicted by CALMET during the modelling period, 


extracted at a location within the Metro Quarter is presented in Figure 19.  The results 


indicate a high frequency of conditions typical to Stability Classes D and F.  Stability Class D 


is indicative of neutral conditions, conducive to a moderate level of pollutant dispersion due 


to mechanical mixing.  Stability Class F is indicative of stable night time conditions, which will 


inhibit pollutant dispersion resulting in higher pollutant concentrations at ground level at 


surrounding areas.    
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Figure 19 Predicted Stability Class Frequencies at the Metro Quarter (CALMET predictions, 2014) 


Mixing Heights 


Daily variations in maximum and average mixing heights predicted by CALMET at the Metro 


Quarter during the 2014 modelling period are illustrated in Figure 20.   


As would be expected, an increase in mixing depth during the morning is apparent, arising 


due to the onset of vertical mixing following sunrise.  Maximum mixing heights occur in the 


mid to late afternoon, due to the dissipation of ground based temperature inversions and 


growth of the convective mixing layer.   


Temperature 


The modelled temperature variations as predicted at the Metro Quarter during the year 2014 


are illustrated in Figure 20. The maximum temperature (36.9 degrees Celsius) was 


predicted on 14 November 2014 and the minimum temperature 3.4 degrees Celsius) was 


predicted on 12 July 2014.   
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Figure 20 Predicted Mixing Heights at the Metro Quarter (CALMET predictions, 2014) 


 


Figure 21 Predicted Temperatures at Metro Quarter (CALMET predictions, 2014) 
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6.1.3 Qualitative Assessment of Other Identified Sources 


A risk-based qualitative assessment approach has been adopted for emission sources other 


than traffic which may impact the Metro Quarter (see Appendix C for full methodology).  


This risk-based assessment methodology takes account of a range of impact descriptors, 


including the following: 


 Nature of Impact: does the impact result in an adverse or beneficial environment? 


 Sensitivity: how sensitive is the receiving environment to the anticipated impacts?  


This may be applied to the sensitivity of the environment in a regional context or 


specific receptor locations. 


 Magnitude: what is the anticipated scale of the impact? 


The integration of sensitivity with impact magnitude is used to derive the predicted 


significance of that change.  Given the small scale of the identified activities, and the limited 


operational details available, it is considered that this approach is appropriate to identify 


those key activities that have the potential to lead to air quality impacts at the Metro Quarter. 
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6.2 Construction phase impacts 


6.2.1 Products of combustion due to fuel combustion 


Ambient air quality monitoring performed in the Sydney area over the last few decades has 


shown that the city’s air quality has improved and is continuing to improve.  A major driver of 


this improvement in urban air quality is the fact that newer vehicles produce significantly less 


emissions than older vehicles.  This is in part as a result of improvements in the quality and 


composition of fuels as well as improved engine designs and fuel efficiency.  According to 


Trends in Motor Vehicles and their Emissions (NSW EPA, 2014), cars built from 2013 


onwards emit only 3 percent of the NOX emissions compared to vehicles built in 1976, and 


diesel trucks built from 2011 onwards emit just 8 percent of the particles emitted by vehicles 


built in 1996.  Thus even as Sydney’s population and total vehicle kilometres travelled each 


year have increased (NSW EPA, 2014), key measures of air pollution have dropped 


significantly and this trend is expected to continue.   


The results from the background air quality concentrations show that the monitored 


concentrations have been below the respective criteria for NO2 and SO2 for five years 


running (2013-2017) (see Section 3.3).   


Given the relatively short-term nature of the construction works, emissions generated due to 


the combustion of fuel in construction plant and machinery will be of limited duration and 


small compared to the emissions generated by road traffic on Botany Road.  They are 


therefore considered unlikely to have any potential for significant impacts on local air quality 


and have not been considered any further in this assessment.   


6.2.2 Dust impacts from construction works 


The key potential air pollution and amenity issues associated with fugitive dust emissions 


from the proposed activities during construction works at the Metro Quarter are:  


 annoyance due to dust deposition (soiling of surfaces) and visible dust plumes; and 


 elevated suspended particulate concentrations (PM10 and PM2.5). 


As noted in Section 6.1.1 modelling of dust from construction activities is generally not 


considered appropriate, as emission rates can vary significantly depending on a combination 


of the activity (and activity intensity) and prevailing meteorological conditions (i.e. rainfall and 


wind speed).  The following sections therefore present a qualitative assessment of the 


potential risks to air quality associated with dust from construction activities at the site.  


Details of the IAQM methodology used to perform the risk assessment are provided in 


Appendix A.   


6.2.2.1 Step 1 – screening based on separation distance 


The nearest existing residential receptors have been identified as being located on Cope 


Street, approximately 20 metres east of the Metro Quarter.   
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As the sensitive receptors are located within 350 metres from the boundary of the site, less 


than 50 metres from the route used by construction vehicles on public roads and within 


500 metres from the site entrance, further assessment is required.     


6.2.2.2 Step 2a – assessment of scale and nature of the works 


Based upon the above assumptions and the IAQM definitions presented in Appendix A, the 


dust emission magnitudes have been categorised as presented in Table 18. 


Demolition activities have not been considered as demolition activities at the Metro Quarter 


have been completed as part of the Sydney Metro City & Southwest project which includes 


the construction of Waterloo Station. 


Table 18 Categorisation of Dust Emission Magnitude 


Activity Dust Emission 
Magnitude 


Basis 


Earthworks Large Total site area greater than 10,000 m
2
, potentially dusty soil type 


(e.g. clay, which will be prone to suspension when dry due to small 
particle size), more than 10 heavy earth moving vehicles active at 
any one time, formation of bunds greater than 8 metres in height, 
total material moved more than 100,000 tonnes. 


Note: The excavation of the station box and tunnel has been 
assessed and approved as part of the CSSI Approval. Remaining 
major earth works includes the excavation of the Metro Quarter 
basements. Excavation of approximately 66,800 m


3
 of material from 


a 22,865m
2
 excavation area would be required for the basements.  


Assuming the average density of material to be 2,400 kg/m
3
, the total 


material moved is estimated to be ~160,000 tonnes. Even though 
formation of bunds greater than 8 metres in height is not anticipated, 
the dust emissions magnitude has been categorised as large based 
on the total material moved .   


Construction Large Total building volume greater than 100,000 m
3
, piling  


Note: The total building volumes is calculated to be approximately 
350,250 m


3
.  While no on-site concrete batching or sandblasting is 


anticipated, the construction activities have ben categorised as large 
based on the building volume. 


Trackout Medium Between 10 and 50 heavy vehicle movements per day, surface 
materials with a moderate potential for dust generation, between 
50 metres and 100 metres of unpaved road length.   


Note: it is anticipated that on average 43 heavy vehicle movements 
will occur per day. 


 


6.2.2.3 Step 2b – risk assessment 


6.2.2.3.1 Receptor sensitivity 


Based on the criteria listed in Table A1 in Appendix A, the sensitivity of the identified 


receptors in this study is concluded to be high for health impacts and high for dust soiling, as 
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they include residential areas where people may be reasonably expected to be present 


continuously as part of the normal pattern of land use.   


6.2.2.3.2 Sensitivity of an area 


Using the classifications shown in Table A2 in Appendix A, the sensitivity of the area to 


dust soiling is classified as high and the sensitivity of the surrounding area to health effects 


(Table A3 in Appendix A) has been classified as medium.  This categorisation has been 


made taking into account the individual receptor sensitivities derived above, the annual 


mean background PM10 concentration of 18-19 micrograms per cubic metre recorded at the 


Randwick AQMS (see Section 3.3) and the anticipated number of receptors present, i.e. 


>100 within 50 metres for both dust soiling and health impacts. 


6.2.2.4 Risk assessment 


Given the sensitivity of the general area is classified as high for dust soiling and medium for 


health effects, and the dust emission magnitudes for the various construction phase 


activities as shown in Table 18, the resulting risk of air quality impacts is as presented in 


Table 19.   


The results indicate that there is a high risk of adverse dust soiling and medium risk of 


adverse human health impacts occurring at the off-site sensitive receptor locations as a 


result of the proposed earthworks and construction activities if no mitigation measures were 


to be applied to control emissions. There is a medium risk of adverse dust soiling and low 


risk of adverse human health impacts due to trackout activities if no mitigation measures 


were to be applied to control emissions. 


Table 19 Preliminary Risk of Air Quality Impacts from Construction Works (Uncontrolled) 


Impact Sensitivity 
of Area 


Dust Emission Magnitude Preliminary Risk 


Earthworks Construction Trackout Earthworks Construction Trackout 


Dust 
Soiling 


High Large 
(Table 18) 


Large 
(Table 18) 


Medium 
(Table 18) 


High Risk High Risk Medium 
Risk 


Human 
Health 


High Medium 
Risk 


Medium Risk Low Risk 


 


6.2.2.5 Step 3 - mitigation measures 


Table 20 lists the relevant mitigation measures designated as highly recommended (H) or 


desirable (D) by the IAQM methodology for a development shown to have a high risk of 


adverse impacts.   


Not all these measures would be practical or relevant to the proposed works at the Metro 


Quarter, hence these have been provided as guidance and a detailed review of the 


recommendations should be performed as part of the development of the Construction 


Environmental Management Plan (CEMP) and the most appropriate measures adopted.  
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Further work would be undertaken as part of the development of the detailed construction 


methodology and addressed as part of the detailed SSD Application. 


Table 20 Site-Specific Management Measures Recommended by the IAQM 


 Activity Recommendation 
Designation * 


1 Communications  


1.1 Develop and implement a stakeholder communications plan that includes 
community engagement before work commences on site. 


H 


1.2 Display the name and contact details of person(s) accountable for air 
quality and dust issues on the site boundary. This may be the 
environment manager/engineer or the site manager. 


H 


1.3 Display the head or regional office contact information. H 


1.4 Develop and implement a Dust Management Plan (DMP), which may 
include measures to control other emissions, approved by the Local 
Authority. 


H 


2 Site Management  


2.1 Record all dust and air quality complaints, identify cause(s), take 
appropriate measures to reduce emissions in a timely manner, and 
record the measures taken. 


H 


2.2 Make the complaints log available to the local authority when asked. H 


2.3 Record any exceptional incidents that cause dust and/or air emissions, 
either on- or offsite, and the action taken to resolve the situation in the log 
book. 


H 


2.4 Hold regular liaison meetings with other high risk construction sites within 
500 metres of the site boundary, to ensure plans are co-ordinated and 
dust and particulate matter emissions are minimised. It is important to 
understand the interactions of the off-site transport/deliveries which might 
be using the same strategic road network routes. 


H 


3 Monitoring  


3.1 Perform daily on-site and off-site inspections where receptors (including 
roads) are nearby, to monitor dust, record inspection results, and make 
the log available to the local authority when asked.  This should include 
regular dust soiling checks of surfaces such as street furniture, cars and 
window sills within 100 metres of site boundary. 


H 


3.2 Carry out regular site inspections to monitor compliance with the DMP, 
record inspection results, and make an inspection log available to the 
local authority when asked. 


H 


3.3 Increase the frequency of site inspections by the person accountable for 
air quality and dust issues on site when activities with a high potential to 
produce dust are being carried out and during prolonged dry or windy 
conditions. 


H 


3.4 Agree dust deposition, dust flux, or real-time PM10 continuous monitoring 
locations with the Local Authority. Where possible commence baseline 
monitoring at least three months before work commences on site or, if it a 
large site, before work on a phase commences. Further guidance is 
provided by IAQM on monitoring during demolition, earthworks and 


H 
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construction.  


4 Preparing and Maintaining the Site  


4.1 Plan site layout so that machinery and dust causing activities are located 
away from receptors, as far as is possible. 


H 


4.2 Erect solid screens or barriers around dusty activities or the site boundary 
that are at least as high as any stockpiles on site.  


H 


4.3 Fully enclose site or specific operations where there is a high potential for 
dust production and the site is active for an extensive period. 


H 


4.4 Avoid site runoff of water or mud.  H 


4.5 Keep site fencing, barriers and scaffolding clean using wet methods. H 


4.6 Remove materials that have a potential to produce dust from site as soon 
as possible, unless being re-used on site. If they are being re-used on-
site cover as described below 


H 


4.7 Cover, seed or fence stockpiles to prevent wind erosion H 


5 Operating Vehicle/Machinery and Sustainable Travel  


5.1 Ensure all on-road vehicles comply with relevant vehicle emission 
standards, where applicable 


H 


5.2 Ensure all vehicles switch off engines when stationary - no idling vehicles H 


5.3 Avoid the use of diesel or petrol powered generators and use mains 
electricity or battery powered equipment where practicable 


H 


5.4 Impose and signpost a maximum-speed-limit of 25 kilometres/hour on 
surfaced and 15 kilometres per hour on un-surfaced haul roads and work 
areas (if long haul routes are required these speeds may be increased 
with suitable additional control measures provided, subject to the 
approval of the nominated undertaker and with the agreement of the local 
authority, where appropriate).   


H 


5.5 Produce a Construction Logistics Plan to manage the sustainable 
delivery of goods and materials.  


H 


5.6 Implement a Travel Plan that supports and encourages sustainable travel 
(public transport, cycling, walking, and car-sharing)  


H 


6 Operations  


6.1 Only use cutting, grinding or sawing equipment fitted or in conjunction 
with suitable dust suppression techniques such as water sprays or local 
extraction, e.g. suitable local exhaust ventilation systems.  


H 


6.2 Ensure an adequate water supply on the site for effective dust/particulate 
matter suppression/ mitigation, using non-potable water where possible 
and appropriate 


H 


6.3 Use enclosed chutes and conveyors and covered skips H 


6.4 Minimise drop heights from loading shovels  and other loading or 
handling equipment and use fine water sprays on such equipment 
wherever appropriate 


H 


6.5 Ensure equipment is readily available on site to clean any dry spillages, 
and clean up spillages as soon as reasonably practicable after the event 
using wet cleaning methods.  


H 
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7 Waste Management  


7.1 Avoid bonfires and burning of waste materials. H 


8 Earthworks  


8.1 Re-vegetate earthworks and exposed areas/soil stockpiles to stabilise 
surfaces as soon as practicable. 


H 


8.2 Use Hessian, mulches or trackifiers where it is not possible to re-vegetate 
or cover with topsoil, as soon as practicable 


H 


8.3 Only remove the cover in small areas during work and not all at once H 


9 Construction  


9.1 Avoid scabbling (roughening of concrete surfaces) if possible  H 


9.2 Ensure sand and other aggregates are stored in bunded areas and are 
not allowed to dry out, unless this is required for a particular process, in 
which case ensure that appropriate additional control measures are in 
place.  


H 


9.3 Ensure bulk cement and other fine powder materials are delivered in 
enclosed tankers and stored in silos with suitable emission control 
systems to prevent escape of material and overfilling during delivery.  


H 


9.4 For smaller supplies of fine power materials ensure bags are sealed after 
use and stored appropriately to prevent dust.  


D 


10 Trackout  


10.1 Use water-assisted dust sweeper(s) on the access and local roads to 
remove, as necessary, any material tracked out of the site. 


H 


10.2 Avoid dry sweeping of large areas. H 


10.3 Ensure vehicles entering and leaving sites are covered to prevent escape 
of materials during transport. 


H 


10.4 Inspect on-site haul routes for integrity and instigate necessary repairs to 
the surface as soon as reasonably practicable. 


H 


10.5 Record all inspections of haul routes and any subsequent action in a site 
log book. 


H 


10.6 Install hard surfaced haul routes, which are regularly damped down with 
fixed or mobile sprinkler systems, or mobile water bowsers and regularly 
cleaned. 


H 


10.6 Implement a wheel washing system (with rumble grids to dislodge 
accumulated dust and mud prior to leaving the site where reasonably 
practicable). 


H 


10.6 Ensure there is an adequate area of hard surfaced road between the 
wheel wash facility and the site exit, wherever site size and layout 
permits. 


H 


10.6 Access gates to be located at least 10 m from receptors where possible. H 


* H = Highly recommended; D = Desirable 


6.2.2.6 Step 4 - residual impacts 


A reappraisal of the predicted unmitigated air quality impacts on sensitive receptors has 


been performed to demonstrate the opportunity for minimising risks associated with the use 
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of mitigation strategies.  These are termed ‘residual impacts’.  The results of the reappraisal 


are presented below in Table 21.   


Table 21 Residual Risk of Air Quality Impacts from Construction Works 


Impact Sensitivity 
of Area 


Earthworks Construction Trackout 


Dust Soiling High Medium Risk Medium Risk Low Risk 


Human Health High Low Risk Low Risk Negligible Risk 


 


The mitigated dust deposition and human health impacts for earthworks and construction 


activities are anticipated to be low.  For almost all construction activity, the IAQM Methods 


notes that the aim should be to prevent significant effects on receptors through the use of 


effective mitigation and experience shows that this is normally possible.   
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6.3 Impacts from the surrounding road network 


Ambient air quality monitoring performed in the Sydney area over the last few decades has 


shown that the city’s air quality has improved and is continuing to improve.  A major driver of 


this improvement in urban air quality is the fact that newer vehicles produce significantly less 


emissions than older vehicles.  This is in part as a result of improvements in the quality and 


composition of fuels as well as improved engine designs and fuel efficiency.  According to 


Trends in Motor Vehicles and their Emissions (NSW EPA, 2014), cars built from 2013 


onwards emit only 3 percent of the NOx emissions compared to vehicles built in 1976, and 


diesel trucks built from 2011 onwards emit just 8 percent of the particles emitted by vehicles 


built in 1996.  Thus even as Sydney’s population and total vehicle kilometres travelled each 


year have increased (NSW EPA, 2014), key measures of air pollution have dropped 


significantly and this trend is expected to continue.   


This section presents a summary of the air quality impacts predicted by the modelling of 


vehicle emissions from the main roads surrounding the Metro Quarter, based on current 


vehicle numbers and emission factors representative of the current Sydney fleet.  Future 


impacts can be expected to be lower than those predicted for current conditions, due to 


improved vehicle emissions performance as outlined above. 


6.3.1 PM2.5 


The maximum incremental and cumulative 24-hour and annual average PM2.5 


concentrations predicted at ground level, 12 metres elevation and 15 metres elevation within 


the Metro Quarter are presented in Table 22. 


Figure 22 illustrates the cumulative 24-hour average ground level PM2.5 concentrations 


predicted within the Metro Quarter, while Figure 23 illustrates the cumulative annual 


average ground level concentrations.  Contour plots showing the predicted incremental 


impacts at ground level, 12 metres elevation and 15 metres elevation are presented in 


Appendix D.  It should be noted that contour plots do not represent the dispersion pattern 


for any individual time period, but rather illustrate the maximum 24-hour average or annual 


average concentration that was predicted to occur at each model calculation point over the 


range of meteorological conditions occurring during the 2014 modelling period.   
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Table 22 Predicted PM2.5 Concentrations  


Elevation Location Maximum Incremental 
Concentrations (µg/m³) 


Maximum Cumulative 
Concentrations (µg/m³) 


24-Hour 
Average 


Annual 
Average 


24-Hour 
Average 


Annual 
Average 


Ground 
Level 


Maximum at Boundary 
1
 12.1 7.0 30.5 14.8 


Maximum at Building 
Facade


2
 


3.5 1.6 24.6 9.4 


12 m 
Elevation 


Maximum at Boundary
1
 7.7 4.2 27.6 12.3 


Maximum at Building 
Facade


2
 


3.2 1.6 24.5 9.4 


15 m 
Elevation 


Maximum at Boundary
1
 7.2 3.7 27.1 11.5 


Maximum at Building 
Facade


2
 


3.1 1.4 24.4 9.2 


CRITERIA 25 8 


Note: Red text indicates exceedance of relevant ambient air quality criteria 
1 
Maximum concentrations were predicted at western boundary of the Metro Quarter 


2
 Maximum concentrations were predicted on the western frontage of the buildings 


The modelling results presented in Table 22 show that while no exceedances of the 24-hour 


average PM2.5 criterion are predicted at any modelled discrete receptor location on the 


façade of the building, where sensitive receptors may potentially be affected, exceedances 


of the 24-hour average PM2.5 criterion are predicted along the western boundary of the Metro 


Quarter. The predicted cumulative annual PM2.5 concentrations on the western facades of 


the proposed residential towers within the Metro Quarter also do not comply with the 


relevant ambient air quality criteria outlined in Section 5.0.  


Seven (7) exceedances of the 24-hour average PM2.5 criterion are predicted per year for the 


worst-affected boundary receptors.  As illustrated in Figure 22, the highest 24-hour average 


PM2.5 concentrations are predicted to occur within close proximity of Botany Road.  


Exceedances of the annual average PM2.5 criterion are predicted along all four site 


boundaries of the Metro Quarter (see Figure 23).  This is primarily due to high background 


concentrations of PM2.5 within the local airshed.  As outlined in Section 3.3, exceedances of 


the annual average PM2.5 criterion were recorded by the Earlwood AQMS in two of the last 


five years and the annual average background PM2.5 concentration used in this assessment 


of 7.8 µg/m3 is already only fractionally below the criterion of 8 µg/m3. 
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Figure 22 Maximum Predicted Cumulative 24-Hour Average PM2.5 Concentrations – 1 metre Elevation 


 


 


Figure 23 Predicted Cumulative Annual Average PM2.5 Concentrations – 1 metre Elevation 
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6.3.2 PM10 


The maximum incremental and cumulative 24-hour and annual average PM10 concentrations 


predicted at ground level, 12 metres elevation and 15 metres elevation within the Metro 


Quarter are presented in Table 23. 


Figure 24 illustrates the cumulative 24-hour average ground level PM10 concentrations 


predicted within the Metro Quarter, while Figure 25 illustrates the cumulative annual 


average ground level concentrations.  Contour plots showing the predicted incremental 


impacts at ground level, 12 metres elevation and 15 metres elevation are presented in 


Appendix D.    


The modelling results presented in Table 22 show that while exceedances of the 24-hour 


and annual PM10 criteria are predicted at the western boundary of the Metro Quarter, no 


exceedances of the 24-hour and annual PM10 criteria are predicted at any modelled discrete 


receptor location on the façade of the building, where sensitive receptors may potentially be 


affected.  


Four (4) exceedances of the 24-hour average PM10 criterion are predicted per year for the 


worst-affected boundary discrete receptors modelled.  As illustrated in Figure 24, the 


highest 24-hour average PM10 concentrations are predicted to occur within close proximity of 


Botany Road.  


 


Table 23 Predicted PM10 Concentrations  


Elevation Location Maximum Incremental 
Concentrations (µg/m³) 


Maximum Cumulative 
Concentrations (µg/m³) 


24-Hour 
Average 


Annual 
Average 


24-Hour 
Average 


Annual 
Average 


Ground 
Level 


Maximum at Boundary 
1
 


14.9 8.5 54.3 26.7 


Maximum at Building 
Facade


2
 


4.3 1.9 49.2 20.2 


12 m 
Elevation 


Maximum at Boundary
1
 8.8 4.9 49.8 23.1 


Maximum at Building 
Facade


2
 


3.8 1.9 48.3 20.2 


15 m 
Elevation 


Maximum at Boundary
1
 8.4 4.4 49.4 22.6 


Maximum at Building 
Facade


2
 


3.7 1.7 48.0 19.9 


CRITERIA 50 25 


Note: Red text indicates exceedance of relevant ambient air quality criteria 
1 
Maximum concentration were predicted at western boundary of the Metro Quarter 


2
 Maximum concentrations were predicted on the western frontage of the buildings 
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Figure 24 Maximum Predicted Cumulative 24-Hour Average PM10 Concentrations – 1 metre Elevation 


 


Figure 25 Predicted Cumulative Annual Average PM10 Concentrations – 1 metre Elevation 
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6.3.3 NO2 


The maximum incremental and cumulative 1-hour and annual average NO2 concentrations 


predicted at ground level, 12 metres elevation and 15 metres elevation within the Metro 


Quarter are presented in Table 24.  These NO2 concentrations were derived from the 


ground level NOx concentrations predicted by the modelling using the Ozone Limiting 


Method and contemporaneous hourly-varying 1-hour average ozone concentration data from 


the Randwick AQMS, as described in Section 6.1.2.5.  Figure 26 and Figure 27 illustrate 


the cumulative maximum 1-hour average and annual average NO2 concentrations predicted 


across the Metro Quarter, and plots of the predicted incremental concentrations are included 


in Appendix D. 


The modelling results presented in Table 24 show that no exceedances of the 1-hour or 


annual NO2 criteria are predicted. 


Table 24 Predicted NO2 Concentrations  


Elevation Location Maximum Incremental 
Concentrations (µg/m³) 


Maximum Cumulative 
Concentrations (µg/m³) 


1-Hour 
Average 


Annual 
Average 


1-Hour 
Average 


Annual 
Average 


Ground 
Level 


Maximum at Boundary 
1
 150 48 154 60 


Maximum at Building 
Facade


2
 


103 22 116 34 


12 m 
Elevation 


Maximum at Boundary
1
 142 39 149 51 


Maximum at Building 
Facade


2
 


110 21 120 33 


15 m 
Elevation 


Maximum at Boundary
1
 142 37 148 49 


Maximum at Building 
Facade


2
 


109 19 120 30 


CRITERIA 246 62 


1 
Maximum concentration are predicted at western boundary of the Metro Quarter 


2
 Maximum concentrations are predicted on the western frontage of the buildings 
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Figure 26 Maximum Predicted Cumulative 1-Hour Average NO2 Concentrations – 1 metre Elevation 


 


 


Figure 27 Predicted Cumulative Annual Average NO2 Concentrations – 1 metre Elevation 
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6.4 Impacts from other sources 


This section presents a high level assessment of the potential risks of adverse air quality 


impacts at sensitive receptors within the Metro Quarter due to existing small scale activities 


in the surrounding area with a potential to impact upon local air quality.  The impact 


assessment uses the methodology summarised in Section 6.1.3 of this report, which 


integrates the receptor sensitivity with impact magnitude to derive the potential significance 


of that impact.  Details of the qualitative risk assessment methodology used are provided in 


Appendix C.  


6.4.1 Odour emissions from food outlets 


As discussed in Section 3.2.4 odour emissions are the main air emissions from food and 


beverage outlets. As odour discharged from restaurant outlets has the potential to give rise 


to nuisance impacts if emitted in significant enough quantities, the nature of the impact is 


therefore defined as ‘adverse’. 


The nearest food outlets to the Metro Quarter are located less than 50 metres from the 


closest boundary.  With regards to the methodology outlined in Appendix C, the sensitivity 


of the residential areas within the Metro Quarter to air pollutant emissions generated by 


these activities has been classified as high.   


Two site visits were conducted by SLR in April and May 2018 in order to better understand 


the extent of potential odour impacts from the identified restaurants.  These site visits were 


conducted by staff trained in performing ambient odour surveys and whose odour sensitivity 


has recently (in the last 12 months) been confirmed by a NATA-certified odour laboratory as 


falling within the acceptable range for odour assessors (in compliance with AS/NZS 


4323.3:2001 Stationary source emissions Part 3: Determination of odour concentration by 


dynamic olfactometry).  During the site visits, distinct cooking odours could only be detected 


from the McDonalds restaurant which is located approximately 350 metres to the south of 


the Metro Quarter. Odours from this restaurant were only detectable approximately 100 


metres downwind.  Odours from other local restaurants were generally weak in intensity and 


only detectable in close proximity to the source (typically 1-5 metres). 


Given the above, the magnitude of odour impacts from the restaurants operating in the 


vicinity of the Metro Quarter on the proposed residential areas is concluded to be of 


‘negligible’ magnitude (i.e. impact is predicted to cause no significant consequences, Table 


C2 of Appendix C). 


Based on the nearest receptors having a ‘high’ sensitivity to air quality impacts and the 


magnitude of the potential impacts from the restaurants being classified as ‘negligible’, the 


impact significance is concluded to be ‘neutral’ (see Table 25). 
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Table 25 Risk Assessment of Odour Impacts – Food Outlets  


Sensitivity Impact Magnitude [Defined by Table C2] 


Substantial 
Magnitude 


Moderate  
Magnitude 


Slight  
Magnitude 


Negligible 
Magnitude 


[D
e


fi
n


e
d


 b
y


 T
a


b
le


 C
1


] Very High 


Sensitivity 


Major  


Significance 


Major/ Intermediate 


Significance 


Intermediate 


Significance 


Neutral  


Significance 


High Sensitivity Major/ Intermediate 


Significance 


Intermediate 


Significance 


Intermediate/Minor 


Significance 


Neutral  


Significance 


Medium 


Sensitivity 


Intermediate 


Significance 


Intermediate/Minor 


Significance 


Minor  


Significance 


Neutral  


Significance 


Low Sensitivity Intermediate/Minor 


Significance 


Minor  


Significance 


Minor/Neutral 


Significance 


Neutral  


Significance 


 


6.4.2 VOC emissions from service stations and automotive workshops 


As discussed in Section 3.2.4, air quality issues associated with service stations and 


automotive workshops predominantly relate to emissions of volatile organic compounds 


(VOCs). Emissions of VOCs can give rise to both adverse health impacts due to exposure to 


specific hydrocarbon compounds, as well as adverse impacts on local amenity levels due to 


the odorous nature of some petrol and solvent vapour compounds.  The nature of the impact 


is therefore defined as ‘adverse’. 


With regards to the methodology outlined in Appendix C, the sensitivity of the residential 


areas within the Metro Quarter to air pollutant emissions generated by these activities has 


been classified as high.   


In order to determine the impact magnitude, reference has been made to Western Australia 


Environment Protection Authority (WA EPA) policy documentation for minimum 


recommended separation distances - Separation distances between Industrial and Sensitive 


Land Uses (WA EPA, 2005). In this document, the WA EPA makes recommendations for 


assessing appropriate separation distances where amenity may be reduced for sensitive or 


incompatible land uses.  A summary of the separation distances which may be applicable to 


the service stations and automotive workshops located in the vicinity of the Metro Quarter 


are provided in Table 26.  These values have been provided for guidance only and are not 


regulatory guideline values for NSW.  The document does not include any specific 


separation distance between automotive workshops and sensitive land uses. The application 


of the service station separation distance to automotive workshops is considered to be 


conservative. 
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Table 26 Recommended Separation Distances for Industrial Residual Air Emissions 


Industry Type Description Impacts Recommended 
Separation Distance 
(metres) 


Service stations, involving 
vehicle cleaning/detailing 
facilities & the retailing of 
spare parts & foodstuffs 


For premises operating 
during normal hours, i.e. 
Monday - Saturday from 
0700-1900 hours 


Gaseous 
Noise 
Odour 
Risk 


50 


Freeway service centre 
(24 hour operations) 


100 


All other 24 hour 
operations 


200 


The nearest service station to the Metro Quarter is located over 300 metres from the closest 


boundary. The closest automotive workshop is located approximately 60 metres from the 


closest boundary. It is noted that while the service stations operate 24/7, the nearest 


automotive workshop operates only Monday to Saturday from 07:00 am to 05:00 pm. 


Given the above considerations, the magnitude of impact from service stations and 


automotive repair shops is predicted to be ‘negligible’ (i.e. impact is predicted to cause no 


significant consequences, Table C2 of Appendix C). 


Based on the nearest receptors having a ‘high’ sensitivity to air quality impacts and the 


magnitude of the potential impacts from the service stations being classified as ‘negligible’, 


the impact significance is concluded to be ‘neutral’ (see Table 27). 


Table 27 Risk Assessment of VOC Impacts – Service Stations and Automotive Workshops 


Sensitivity Impact Magnitude [Defined by Table C2] 


Substantial 
Magnitude 


Moderate  
Magnitude 


Slight  
Magnitude 


Negligible 
Magnitude 


[D
e
fi


n
e


d
 b


y
 T


a
b


le
 C


1
] Very High 


Sensitivity 


Major  


Significance 


Major/ Intermediate 


Significance 


Intermediate 


Significance 


Neutral  


Significance 


High Sensitivity Major/ Intermediate 


Significance 


Intermediate 


Significance 


Intermediate/Minor 


Significance 


Neutral  


Significance 


Medium 


Sensitivity 


Intermediate 


Significance 


Intermediate/Minor 


Significance 


Minor  


Significance 


Neutral  


Significance 


Low Sensitivity Intermediate/Minor 


Significance 


Minor  


Significance 


Minor/Neutral 


Significance 


Neutral  


Significance 
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6.4.3 Emissions from traffic generated by the redevelopment of Waterloo SSP 


The predicted increase in peak hour traffic volumes due to the proposed development of the 


Metro Quarter (based on modelled two-way traffic volumes provided by Jacobs) is presented 


in Table 28.  The increase in traffic volumes on roads immediately surrounding the Metro 


Quarter ranges from 3 percent to 29 percent. 


While Botany Road, which has been identified as the main source of traffic emissions (see 


Section 3.2.1), is expected to experience a 3 percent increase in peak hour traffic volumes, 


other roads immediately surrounding the Metro Quarter are expected to experience higher 


increases in peak hour traffic volumes.  However, given the relatively low traffic volumes on 


these roads compared to busier roads in the area (e.g. Botany Road and McEvoy Street), 


emissions from these additional vehicles will only result in a minor increase in overall 


emissions.  Therefore, if recommended mitigation measures outlined in Section 7.0 are 


adopted by the final design for the Metro Quarter OSD, additional impacts on local air quality 


due to increases in road traffic emissions are considered unlikely. 


Table 28   Increase in Peak Traffic Volumes due to Metro Quarter OSD  


Corridor Name Current Peak 
Volume 
(vehicles/hour) 


Increase due to Metro 
Quarter  


(vehicles/hour) (percent) 


Cope Street - Wellington Street to Raglan Street 205 20 10% 


Wellington Street - Cope Street to Botany Road 392 115 29% 


Botany Road - Wellington Street to Raglan 
Street 


1,841 60 3% 


Raglan Street - Botany Road to Cope Street 610 110 18% 
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7.0 Recommended Mitigation Measures 


7.1 Construction phase emissions 


Potentially relevant mitigation measures designated as highly recommended (H) or desirable 


(D) by the IAQM methodology for a development shown to have a high risk of adverse 


impacts are listed in Section 6.2.2.5. 


As noted in Section 6.2.2.5, at this stage, these measures have been provided as guidance 


only as details of the construction methodology are yet to be confirmed. A detailed review of 


these measures will be performed as part of the development of the detailed construction 


methodology to assess the practicality and relevance of these measures. This will be 


addressed as part of the detailed SSD Application. 


7.2 Traffic emissions 


The indicative concept design of the Metro Quarter incorporates a number of mitigation 


measures to reduce the potential impact from traffic emissions on sensitive receptors.  The 


key measures are discussed below. 


Location of sensitive receptors 


Air pollutant concentrations from road traffic (the main source of emissions identified in the 


study area) tend to decrease with increasing distance from the road.  Considering the 


significant (75 percent) drop in pollutant concentrations 20 metres away from the road, no 


sensitive receptors are proposed to be located within a 20 metre radius of Botany Road and 


at elevations below 12 metres. Lower floors would be used for commercial use while 


residential would be located on higher floors. 


In addition to the above, living areas and bedrooms have been oriented as far as practicable 


from Botany Road. This further reduces the potential for impact at sensitive receptor 


locations. 


Minimising the formation of urban canyons 


The proposed built form has been designed in a way that avoids the creation of street 


canyons.  This has been achieved by having buildings of different heights interspersed with 


open areas, and setting back the upper stories of multi-level buildings. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 88 of 128 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix W – Air Quality assessment report 


 


 


Use of vegetative screens 


In order to assist in maintaining local ambient air amenity, the proposed concept design 


incorporates vegetation barriers. Vegetation barriers can play a significant role in mitigating 


urban air pollution and have many positive health benefits.  Vegetation barriers force 


polluted air to either flow over or to pass through the vegetation; this is dependent upon 


porosity and physical dimensions.  Low density vegetation results in the majority of air 


flowing through the barrier, whereas high density leads to little or no infiltration. 


 


7.3 Metro station emissions 


According to the EIS prepared to support the CSSI Approval (TfNSW, 2016) only minor 


pollutant emissions from the metro station’s ventilation system are likely. However, it is 


understood that during emergency conditions such as fire incidents, smoke-laden air would 


be discharged through the fresh air ventilation system. It is therefore recommended that 


sensitive receptors within the Metro Quarter are located away from the Waterloo Station 


fresh air ventilation outlet.  As an integrated station development, the detailed design for the 


Metro Quarter OSD would have regard to the detailed design for the station to address these 


matters. 


7.4 Other emissions 


As outlined in Section 3.2, emissions from future activities within the Metro Quarter (e.g. 


food outlets) may lead to potential amenity/nuisance impacts. In order to reduce impacts 


from such activities, suitable air extraction systems should be designed for all polluting 


activities to ensure air is extracted in compliance with AS 1668.2-2012 and BCA guidelines.  


If necessary, additional control measured can be adopted. Commonly used emission control 


options that may be applicable to the types of air emissions that could occur at the Metro 


Quarter include: 


 Emission Height - Increasing the discharge height would improve dispersion by: 


o Allowing more dilution of the emissions by simply increasing the physical 
separation distance between the discharge point and the sensitive receptor (if 
at ground level); and 


o Reducing building wake effects.  The wind flow at the point of discharge is 
affected by the interference that physical structures have on wind flow 
patterns.  Buildings may cause a number of effects on air flow such that the 
air flow (i.e. wind) is increasingly turbulent as it passes over the building, and 
may lead to poor dispersion conditions through the effect of downwash.  In 
simple terms, if the emission point is located within the turbulent flow zone, 
dispersion may be significantly hampered and rather than dispersing the 
pollutant may be washed down preferentially towards the roof.  


 Gas Momentum - A significant influencing factor on plume dispersion is gas 


momentum, or the velocity of the gas being discharged.  The lower the discharge 
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velocity, the less effect initial gas momentum has on the rise of the plume before 


dispersion via dilution effects.  Dispersion of exhausts may be significantly enhanced 


through physical changes to the discharge dimensions or through the fitting of 


devices to increase the discharge velocity (e.g. dilution fans).  Horizontal discharge 


vents or raincaps that block the upward flow of the gases should be avoided. 


 Treatment 


o Cyclonic Filters - use the cyclone separation principle in order to remove large 
grease particles. 


o Electrostatic Precipitators (ESP) - are used to separate solid or liquid particles 
from ventilation air. The particles distributed in the gas are electrostatically 
charged so that they can be collected onto collection plates. 


o Cold Water Spray / Water Mist Systems – work by removing particulates and 
condensable materials by means of cold water sprays that run continuously. 
The cold water spray/mist causes the grease particles in the extracted air to 
drop in temperature, solidify and drop out of the air stream via a drain. 


o Ultraviolet (UV) Control Systems – work by breaking down organic particles 
can be effective in neutralising odorous organic compounds. Due 
consideration needs to be given to the residual ozone that may arise from 
these systems. 


o Activated Carbon Adsorption - work by adsorbing odorous materials and other 
gaseous emissions such as VOCs into the pores of the carbon.  The filters 
need to be replaced at appropriate intervals before they become saturated 
and their control efficiency begins to be compromised. 


o Wet Scrubbing - involves a mass transfer between a soluble gas and a liquid 
in a gas-liquid tower. This process relies on the preferential solubility of the 
pollutants present in the exhaust stream.  Due consideration needs to be 
given to disposal requirements for the additional wastewater stream that 
would be generated by this system. 
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8.0 Conclusions 


SLR Consulting has prepared this AQA to support the assessment of the concept proposal 


for the Metro Quarter OSD.  This AQA has been prepared to outline the Air Quality impacts 


and specifically respond to the SEARs issued for the concept SSD Application on 29th June 


2018 which states that the EIS is to “Provide an air quality assessment report for the 


proposal. The assessment shall address the relevant policy guidelines.”  This has been 


addressed by assessing the incremental and cumulative potential air quality impacts from 


and on the Metro Quarter. This AQA has been prepared in general accordance with The 


Approved Methods (NSW Environmental Protection Authority (EPA), 2017) with reference to 


the Infrastructure SEPP and the NSW Department of Planning document “Development near 


Rail Corridors and Busy Roads – Interim Guideline” (DoP, 2008) (the Guideline). 


The potential for off-site dust impacts during the construction phase was assessed using a 


qualitative risk-based approach prescribed by the Institute of Air Quality Management 


(IAQM).  The results of this assessment indicate that dust impacts due to the construction 


works can be adequately managed with the implementation of site-specific mitigation 


measures, and that the residual impacts on human health are likely to be low for 


construction and earthworks activities and negligible for trackout activities.  The residual dust 


soiling impacts are likely to be medium for construction and earthworks activities and low for 


trackout activities. 


Post construction, the primary source of air emissions in the area immediately surrounding 


the Metro Quarter was identified as vehicles travelling along Botany Road.  Other emission 


sources in the local area that could potentially impact on air quality within the proposed 


Metro Quarter OSD were identified as service stations, automotive workshops and food 


outlets.  The potential for off-site air quality impacts due to these activities was assessed 


using a qualitative risk-based approach.  Based on this qualitative risk-based assessment, 


taking into account the nature and scale of these activities and distance from the Metro 


Quarter, it was concluded that they do not have any significant potential to adversely impact 


on air quality within the Metro Quarter.  No further assessment of these activities is therefore 


considered to be warranted. 


In addition to the above, emission sources within the proposed Metro Quarter (e.g. food 


outlets) could potentially lead to amenity/nuisance impacts at surrounding sensitive 


receptors or at residential locations within the Metro Quarter itself. The risk of any impacts 


would depend on the type and scale of the activities, the location of the activity relative to 


sensitive receptors, and any emissions controls incorporated into the design (e.g. 


filtration/control of emissions etc).  It is therefore recommended that further assessment of 


any potentially air polluting activities proposed within the Metro Quarter be carried out during 


the detailed design stage so that appropriate mitigation measures are adopted to reduce the 


risk of any exceedances of the relevant air quality criteria. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 91 of 128 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix W – Air Quality assessment report 


 


 


Mitigation measures consistent with Section 4.4 of the Guideline have been incorporated into 


the concept design of the Metro Quarter. These include: 


 Locating no sensitive receptors within a 20 metres radius of Botany Road. 


 Minimising the formation of urban canyons by having buildings of different heights 


interspersed with open areas, and setting back the upper stories of multi-level 


buildings. 


 Orienting living areas and bedrooms as far as practicable from Botany Road. 


 Using vegetative screens, to assist in maintaining local ambient air amenity. 


In order to gain a better understanding of the potential worst case air pollutant 


concentrations within the Metro Quarter due to emissions from local traffic, detailed 


meteorological and air quality dispersion modelling of emissions from vehicles travelling on 


the surrounding road network was carried out.  Emissions of NO2 and particulate matter (as 


PM10 and PM2.5) were estimated using the COPERT Australia software package.  The 


calculated emissions from the surrounding road network were then modelled using the 


GRAMM/GRAL modelling system.  


The results of the cumulative impact assessment indicated that existing traffic on the 


surrounding road network has potential to result in slight exceedances of the ambient air 


quality criteria for PM10 and PM2.5 at locations within the Metro Quarter, particularly close to 


Botany Road on days of high regional levels of particulates. However, no exceedance of the 


ambient air quality criteria are predicted for sensitive receptor locations within the Metro 


Quarter (i.e. residences), with the exception of annual PM2.5 due to high background 


concentrations. 


As noted above, a range of mitigation measures have been incorporated into the concept 


design in order to reduce the potential for exposure to pollutants emitted from the identified 


sources. While it is not possible to fully quantify the effects of all proposed mitigation 


measures, the modelling shows significant reductions in exposure levels achieved by 


measures such as receptor setback (refer to Section 6.3). On this basis, it is considered that 


the concept design incorporates adequate mitigation measures to minimise the potential for 


exposure to pollutant concentrations significantly higher than background. 
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APPENDIX A 
Construction Assessment Methodology  


 
 


Step 1 – Screening Based on Separation Distance 


The Step 1 screening criteria provided by the IAQM guidance suggests screening out any 


assessment of impacts from construction activities where sensitive receptors are located 


more than 350 m from the boundary of the Site, more than 50 m from the route used by 


construction vehicles on public roads and more than 500 m from the Site entrance.  This 


step is noted as having deliberately been chosen to be conservative, and will require 


assessments for most projects.  


Step 2a – Assessment of Scale and Nature of the Works 


Step 2a of the assessment provides “dust emissions magnitudes” for each of four dust 


generating activities; demolition, earthworks, construction, and track-out (the movement of 


site material onto public roads by vehicles).  The magnitudes are: Large; Medium; or Small, 


with suggested definitions for each category.  The definitions given in the IAQM guidance for 


earthworks, construction activities and track-out, which are most relevant to this 


Development, are as follows:  


Demolition (Any activity involved with the removal of an existing structure [or structures].  


This may also be referred to as de-construction, specifically when a building is to be 


removed a small part at a time): 


 Large: Total building volume >50,000 m3, potentially dusty construction material (e.g. 
concrete), on-site crushing and screening, demolition activities >20 m above ground 
level; 


 Medium: Total building volume 20,000 m3 – 50,000 m3, potentially dusty construction 
material, demolition activities 10-20 m above ground level; and 


 Small: Total building volume <20,000 m3, construction material with low potential for 
dust release (e.g. metal cladding or timber), demolition activities <10m above ground, 
demolition during wetter months.  


Earthworks (Covers the processes of soil-stripping, ground-levelling, excavation and 


landscaping):  


 Large: Total site area greater than 10,000 m2, potentially dusty soil type (e.g. clay, 
which will be prone to suspension when dry due to small particle size), more than 10 
heavy earth moving vehicles active at any one time, formation of bunds greater than 
8 m in height, total material moved more than 100,000 t. 
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 Medium: Total site area 2,500 m2 to 10,000 m2, moderately dusty soil type (e.g. silt), 5 
to 10 heavy earth moving vehicles active at any one time, formation of bunds 4 m to 
8 m in height, total material moved 20,000 t to 100,000 t. 


 Small: Total site area less than 2,500 m2, soil type with large grain size (e.g. sand), less 
than five heavy earth moving vehicles active at any one time, formation of bunds less 
than 4 m in height, total material moved less than 20,000 t, earthworks during wetter 
months. 


Construction (Any activity involved with the provision of a new structure (or structures), its 


modification or refurbishment.  A structure will include a residential dwelling, office building, 


retail outlet, road, etc): 


 Large: Total building volume greater than 100,000 m3, piling, on site concrete batching; 
sandblasting.  


 Medium: Total building volume 25,000 m3 to 100,000 m3, potentially dusty construction 
material (e.g. concrete), piling, on site concrete batching.  


 Small: Total building volume less than 25,000 m3, construction material with low 
potential for dust release (e.g. metal cladding or timber).  


Track-out (The transport of dust and dirt from the construction / demolition site onto the 


public road network, where it may be deposited and then re-suspended by vehicles using the 


network):  


 Large: More than 50 heavy vehicle movements per day, surface materials with a high 
potential for dust generation, greater than 100 m of unpaved road length.  


 Medium: Between 10 and 50 heavy vehicle movements per day, surface materials with 
a moderate potential for dust generation, between 50 m and 100 m of unpaved road 
length.  


 Small: Less than 10 heavy vehicle movements per day, surface materials with a low 
potential for dust generation, less than 50 m of unpaved road length. 


 Note: No demolition of existing structures will be performed as part of this 
Development.   


In order to provide a conservative assessment of potential impacts, it has been assumed 


that if at least one of the parameters specified in the ‘large’ definition is satisfied, the works 


are classified as large, and so on. 


Step 2b – Risk Assessment 


Assessment of the Sensitivity of the Area 


 Step 2b of the assessment process requires the sensitivity of the area to be defined.  
The sensitivity of the area takes into account: 


 The specific sensitivities that identified sensitive receptors have to dust deposition and 
human health impacts; 


 The proximity and number of those receptors; 
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 In the case of PM10, the local background concentration; and 


 Other site-specific factors, such as whether there are natural shelters such as trees to 
reduce the risk of wind-blown dust. 


 Individual receptors are classified as having high, medium or low sensitivity to dust 
deposition and human health impacts (ecological receptors are not addressed using this 
approach).  The IAQM method provides guidance on the sensitivity of different receptor 
types to dust soiling and health effects as summarised in Table A1.  It is noted that user 
expectations of amenity levels (dust soiling) is dependent on existing deposition levels. 


 


According to the IAQM methods, the sensitivity of the identified individual receptors (as 


described above) is then used to assess the sensitivity of the area surrounding the active 


construction area, taking into account the proximity and number of those receptors, and the 


local background PM10 concentration (in the case of potential health impacts) and other 


site-specific factors.  Additional factors to consider when determining the sensitivity of the 


area include: 


 any history of dust generating activities in the area; 


 the likelihood of concurrent dust generating activity on nearby sites; 


 any pre-existing screening between the source and the receptors; 


 any conclusions drawn from analysing local meteorological data which accurately 


represent the area and if relevant, the season during which the works will take place; 


 any conclusions drawn from local topography; 


 the duration of the potential impact (as a receptor may be willing to accept elevated 


dust levels for a known short duration, or may become more sensitive or less 


sensitive (acclimatised) over time for long-term impacts); and 


 any known specific receptor sensitivities which go beyond the classifications given in 


the IAQM document. 


The IAQM guidance for assessing the sensitivity of an area to dust soiling is shown in Table 


A2.  The sensitivity of the area should be derived for each of activity relevant to the project 


(i.e. construction and earthworks).  
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Table A1 IAQM Guidance for Categorising Receptor Sensitivity 


Value High Sensitivity  
Receptor 


Medium Sensitivity 
Receptor 


Low Sensitivity  
Receptor 


Dust soiling Users can reasonably 
expect  a high level of 
amenity; or 


The appearance, 
aesthetics or value of their 
property would be 
diminished by soiling, and 
the people or property 
would reasonably be 
expected to be present 
continuously, or at least 
regularly for extended 
periods as part of the 
normal pattern of use of 
the land. 


Users would expect to 
enjoy a reasonable level of 
amenity, but would not 
reasonably expect to enjoy 
the same level of amenity 
as in their home; or 


The appearance, 
aesthetics or value of their 
property could be 
diminished by soiling; or 


The people or property 
wouldn’t reasonably be 
expected to be present 
here continuously or 
regularly for extended 
periods as part of the 
normal pattern of use of 
the land. 


The enjoyment of amenity 
would not reasonably be 
expected; or 


Property would not 
reasonably be expected to 
be diminished in 
appearance, aesthetics or 
value by soiling; or 


There is transient 
exposure, where the 
people or property would 
reasonably be expected to 
be present only for limited 
periods of time as part of 
the normal pattern of use 
of the land. 


 Examples: Dwellings, 
museums, medium and 
long term car parks and 
car showrooms. 


Examples: Parks and 
places of work. 


Examples: Playing fields, 
farmland (unless 
commercially-sensitive 
horticultural), footpaths, 
short term car parks and 
roads. 


Health 
effects 


Locations where the public 
are exposed over a time 
period relevant to the air 
quality objective for PM10 
(in the case of the 24-hour 
objectives, a relevant 
location would be one 
where individuals may be 
exposed for eight hours or 
more in a day). 


Locations where the 
people exposed are 
workers, and exposure is 
over a time period relevant 
to the air quality objective 
for PM10 (in the case of the 
24-hour objectives, a 
relevant location would be 
one where individuals may 
be exposed for eight hours 
or more in a day). 


Locations where human 
exposure is transient. 


 Examples: Residential 
properties, hospitals, 
schools and residential 
care homes. 


Examples: Office and shop 
workers, but will generally 
not include workers 
occupationally exposed to 
PM10. 


Examples: Public 
footpaths, playing fields, 
parks and shopping street. 
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Table A2 IAQM Guidance for Categorising the Sensitivity of an Area to Dust Soiling Effects 


Receptor 
sensitivity 


Number of 
receptors 


Distance from the source (m) 


<20 <50 <100 <350 


High 


>100 High High Medium Low 


10-100 High Medium Low Low 


1-10 Medium Low Low Low 


Medium >1 Medium Low Low Low 


Low >1 Low Low Low Low 


Note: Estimate the total number of receptors within the stated distance. Only the highest level of area 


sensitivity from the table needs to be considered.  For example, if there are seven high sensitivity receptors < 


20 m of the source and 95 high sensitivity receptors between 20 and 50 m, then the total of number of receptors 


< 50 m is 102. The sensitivity of the area in this case would be high. 


A modified version of the IAQM guidance for assessing the sensitivity of an area to health 


impacts is shown in Table A3.  For high sensitivity receptors, the IAQM methods takes the 


existing background concentrations of PM10 (as an annual average) experienced in the area 


of interest into account and is based on the air quality objectives for PM10 in the UK.  As 


these objectives differ from the ambient air quality criteria adopted for use in this assessment 


(i.e. an annual average of 20 µg/m3 for PM10) the IAQM method has been modified slightly.   


 This approach is consistent with the IAQM guidance, which notes that in using the 


tables to define the sensitivity of an area, professional judgement may be used to 


determine alternative sensitivity categories, taking into account the following factors:   


 any history of dust generating activities in the area; 


 the likelihood of concurrent dust generating activity on nearby sites; 


 any pre-existing screening between the source and the receptors; 


 any conclusions drawn from analysing local meteorological data which accurately 


represent the area, and if relevant the season during which the works will take place; 


 any conclusions drawn from local topography; 


 duration of the potential impact; and 


 any known specific receptor sensitivities which go beyond the classifications given in 


this document. 
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Table A3 IAQM Guidance for Categorising the Sensitivity of an Area to Dust Health Effects 


Receptor 


sensitivity 


Annual mean 


PM10 


Concentration 


Number of 


receptors 
a,b


 


Distance from the source (m) 


<20 <50 <100 <200 <350 


High 


>25 µg/m
3
 


>100 High High High Medium Low 


10-100 High High Medium Low Low 


1-10 High Medium Low Low Low 


21-25 µg/m
3
 


>100 High High Medium Low Low 


10-100 High Medium Low Low Low 


1-10 High Medium Low Low Low 


17-21 µg/m
3
 


>100 High Medium Low Low Low 


10-100 High Medium Low Low Low 


1-10 Medium Low Low Low Low 


<17 µg/m
3
 


>100 Medium Low Low Low Low 


10-100 Low Low Low Low Low 


1-10 Low Low Low Low Low 


Medium 


>25 µg/m
3
 


>10 High Medium Low Low Low 


1-10 Medium Low Low Low Low 


 


21-25 µg/m
3
 


>10 Medium Low Low Low Low 


1-10 Low Low Low Low Low 


17-21 µg/m
3
 


>10 Low Low Low Low Low 


1-10 Low Low Low Low Low 


<17 µg/m
3
 


>10 Low Low Low Low Low 


1-10 Low Low Low Low Low 


Low - >1 Low Low Low Low Low 


Notes: 


(a) Estimate the total within the stated distance (e.g. the total within 350 m and not the number between 200 and 


350 m); noting that only the highest level of area sensitivity from the table needs to be considered. 


(b) In the case of high sensitivity receptors with high occupancy (such as schools or hospitals) approximate the 


number of people likely to be present. In the case of residential dwellings, just include the number of properties. 


Risk Assessment 


The dust emission magnitude from Step 2a and the receptor sensitivity from Step 2b are 


then used in the matrices shown in Table A5 (demolition), Table A5 (earthworks and 


construction) and Table A6 (track-out) to determine the risk category with no mitigation 


applied. 
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Table A4 Risk Category from Demolition Activities 


Sensitivity of Area Dust Emission Magnitude 


Large Medium Small 


High High Risk Medium Risk Medium Risk 


Medium High Risk Medium Risk Low Risk 


Low Medium Risk Low Risk Negligible 


Table A5 Risk Category from Earthworks and Construction Activities 


Sensitivity of Area Dust Emission Magnitude 


Large Medium Small 


High High Risk Medium Risk Low Risk 


Medium Medium Risk Medium Risk Low Risk 


Low Low Risk Low Risk Negligible 


Table A6 Risk Category from Track-out Activities 


Sensitivity of Area Dust Emission Magnitude 


Large Medium Small 


High High Risk Medium Risk Low Risk 


Medium Medium Risk Low Risk Negligible 


Low Low Risk Low Risk Negligible 


Step 3 - Site-Specific Mitigation 


Once the risk categories are determined for each of the relevant activities, site-specific 


management measures can be identified based on whether the Site is a low, medium or high 


risk site.   


Step 4 – Residual Impacts 


Following Step 3, the residual impact is then determined after management measures have 


been considered. 
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APPENDIX B 
COPERT Australia Input Parameters 


 
 


Table B1 Long Term Average Ambient Temperature and Relative Humidity – Sydney Area 


Month Minimum Temperature 
( degrees Celsius) 


Maximum Temperature  
( degrees Celsius) 


Relative Humidity  
(percent) 


January 19.8 27.1 71.3 


February 20.0 27.4 73.1 


March 18.7 25.7 71.5 


April 16.2 23.9 71.9 


May 11.5 20.9 61.6 


June 9.9 19.6 58.4 


July 9.1 17.6 66.8 


August 10.4 19.2 63.1 


September 11.9 21.1 67.9 


October 14.6 22.7 67.5 


November 16.3 24.9 65.9 


December 17.9 25.2 71.1 


 


Table B2 Estimated Distribution of Vehicles – Based on NSW Fleet Average 


Vehicle Type Percentage 


Cars and motorcycles 82.9% 


Light commercial vehicles 13.6% 


Heavy vehicles 3.5% 


 


Table B3 Distribution of Vehicles – Sectors and Subsectors 


Sector Subsector Technology Population (Annual) Percentage 


Passenger Cars PC-S-petrol ADR00-UNC 0 0.0% 


Passenger Cars PC-S-petrol ADR27 35,732 0.7% 


Passenger Cars PC-S-petrol ADR37-00 240,222 5.0% 


Passenger Cars PC-S-petrol ADR37-01 242,850 5.1% 


Passenger Cars PC-S-petrol ADR79-00 106,648 2.2% 


Passenger Cars PC-S-petrol ADR79-01 244,203 5.1% 
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Sector Subsector Technology Population (Annual) Percentage 


Passenger Cars PC-S-petrol ADR79-02 60,297 1.3% 


Passenger Cars PC-S-petrol ADR79-03 0 0.0% 


Passenger Cars PC-S-petrol ADR79-04 0 0.0% 


Passenger Cars PC-S-petrol ADR79-05 0 0.0% 


Passenger Cars PC-M-petrol ADR00-UNC 0 0.0% 


Passenger Cars PC-M-petrol ADR27 50,017 1.0% 


Passenger Cars PC-M-petrol ADR37-00 145,356 3.0% 


Passenger Cars PC-M-petrol ADR37-01 97,929 2.0% 


Passenger Cars PC-M-petrol ADR79-00 43,833 0.9% 


Passenger Cars PC-M-petrol ADR79-01 77,585 1.6% 


Passenger Cars PC-M-petrol ADR79-02 16,603 0.3% 


Passenger Cars PC-M-petrol ADR79-03 0 0.0% 


Passenger Cars PC-M-petrol ADR79-04 0 0.0% 


Passenger Cars PC-M-petrol ADR79-05 0 0.0% 


Passenger Cars PC-L-petrol ADR00-UNC 0 0.0% 


Passenger Cars PC-L-petrol ADR27 56,971 1.2% 


Passenger Cars PC-L-petrol ADR37-00 264,980 5.5% 


Passenger Cars PC-L-petrol ADR37-01 210,427 4.4% 


Passenger Cars PC-L-petrol ADR79-00 65,009 1.4% 


Passenger Cars PC-L-petrol ADR79-01 73,277 1.5% 


Passenger Cars PC-L-petrol ADR79-02 14,985 0.3% 


Passenger Cars PC-L-petrol ADR79-03 0 0.0% 


Passenger Cars PC-L-petrol ADR79-04 0 0.0% 


Passenger Cars PC-L-petrol ADR79-05 0 0.0% 


Passenger Cars PC-S-diesel ADR00-UNC 0 0.0% 


Passenger Cars PC-S-diesel ADR30 32 0.0% 


Passenger Cars PC-S-diesel ADR70-00 178 0.0% 


Passenger Cars PC-S-diesel ADR79-00 3,769 0.1% 


Passenger Cars PC-S-diesel ADR79-01 12,612 0.3% 


Passenger Cars PC-S-diesel ADR79-02 5,803 0.1% 


Passenger Cars PC-S-diesel ADR79-03 0 0.0% 


Passenger Cars PC-S-diesel ADR79-04 0 0.0% 


Passenger Cars PC-S-diesel ADR79-05 0 0.0% 


Passenger Cars PC-ML-diesel ADR00-UNC 0 0.0% 


Passenger Cars PC-ML-diesel ADR30 215 0.0% 


Passenger Cars PC-ML-diesel ADR70-00 396 0.0% 


Passenger Cars PC-ML-diesel ADR79-00 2,395 0.1% 
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Sector Subsector Technology Population (Annual) Percentage 


Passenger Cars PC-ML-diesel ADR79-01 11,557 0.2% 


Passenger Cars PC-ML-diesel ADR79-02 4,423 0.1% 


Passenger Cars PC-ML-diesel ADR79-03 0 0.0% 


Passenger Cars PC-ML-diesel ADR79-04 0 0.0% 


Passenger Cars PC-ML-diesel ADR79-05 0 0.0% 


Passenger Cars PC-S-E10 ADR00-UNC 0 0.0% 


Passenger Cars PC-S-E10 ADR27 0 0.0% 


Passenger Cars PC-S-E10 ADR37-00 78,212 1.6% 


Passenger Cars PC-S-E10 ADR37-01 106,426 2.2% 


Passenger Cars PC-S-E10 ADR79-00 66,758 1.4% 


Passenger Cars PC-S-E10 ADR79-01 166,391 3.5% 


Passenger Cars PC-S-E10 ADR79-02 41,084 0.9% 


Passenger Cars PC-S-E10 ADR79-03 0 0.0% 


Passenger Cars PC-S-E10 ADR79-04 0 0.0% 


Passenger Cars PC-S-E10 ADR79-05 0 0.0% 


Passenger Cars PC-M-E10 ADR00-UNC 0 0.0% 


Passenger Cars PC-M-E10 ADR27 0 0.0% 


Passenger Cars PC-M-E10 ADR37-00 43,101 0.9% 


Passenger Cars PC-M-E10 ADR37-01 43,046 0.9% 


Passenger Cars PC-M-E10 ADR79-00 27,438 0.6% 


Passenger Cars PC-M-E10 ADR79-01 52,864 1.1% 


Passenger Cars PC-M-E10 ADR79-02 11,313 0.2% 


Passenger Cars PC-M-E10 ADR79-03 0 0.0% 


Passenger Cars PC-M-E10 ADR79-04 0 0.0% 


Passenger Cars PC-M-E10 ADR79-05 0 0.0% 


Passenger Cars PC-L-E10 ADR00-UNC 0 0.0% 


Passenger Cars PC-L-E10 ADR27 0 0.0% 


Passenger Cars PC-L-E10 ADR37-00 84,509 1.8% 


Passenger Cars PC-L-E10 ADR37-01 92,093 1.9% 


Passenger Cars PC-L-E10 ADR79-00 40,693 0.9% 


Passenger Cars PC-L-E10 ADR79-01 49,928 1.0% 


Passenger Cars PC-L-E10 ADR79-02 10,211 0.2% 


Passenger Cars PC-L-E10 ADR79-03 0 0.0% 


Passenger Cars PC-L-E10 ADR79-04 0 0.0% 


Passenger Cars PC-L-E10 ADR79-05 0 0.0% 


Passenger Cars PC-LPG ADR00-UNC 0 0.0% 


Passenger Cars PC-LPG ADR27 7,152 0.1% 
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Sector Subsector Technology Population (Annual) Percentage 


Passenger Cars PC-LPG ADR37-00 13,465 0.3% 


Passenger Cars PC-LPG ADR37-01 25,951 0.5% 


Passenger Cars PC-LPG ADR79-00 17,528 0.4% 


Passenger Cars PC-LPG ADR79-01 86,947 1.8% 


Passenger Cars PC-LPG ADR79-02 8,935 0.2% 


Passenger Cars PC-LPG ADR79-03 0 0.0% 


Passenger Cars PC-LPG ADR79-04 0 0.0% 


Passenger Cars PC-LPG ADR79-05 0 0.0% 


SUV SUV-C-petrol ADR00-UNC 1,529 0.0% 


SUV SUV-C-petrol ADR37-00 22,064 0.5% 


SUV SUV-C-petrol ADR37-01 48,013 1.0% 


SUV SUV-C-petrol ADR79-00 26,171 0.5% 


SUV SUV-C-petrol ADR79-01 47,376 1.0% 


SUV SUV-C-petrol ADR79-02 17,394 0.4% 


SUV SUV-C-petrol ADR79-03 0 0.0% 


SUV SUV-C-petrol ADR79-04 0 0.0% 


SUV SUV-C-petrol ADR79-05 0 0.0% 


SUV SUV-L-petrol ADR00-UNC 1,561 0.0% 


SUV SUV-L-petrol ADR36 41,700 0.9% 


SUV SUV-L-petrol ADR37-00 14,309 0.3% 


SUV SUV-L-petrol ADR37-01 27,391 0.6% 


SUV SUV-L-petrol ADR79-00 26,603 0.6% 


SUV SUV-L-petrol ADR79-01 38,774 0.8% 


SUV SUV-L-petrol ADR79-02 9,264 0.2% 


SUV SUV-L-petrol ADR79-03 0 0.0% 


SUV SUV-L-petrol ADR79-04 0 0.0% 


SUV SUV-L-petrol ADR79-05 0 0.0% 


SUV SUV-diesel ADR00-UNC 2,205 0.0% 


SUV SUV-diesel ADR30 9,727 0.2% 


SUV SUV-diesel ADR70-00 26,202 0.5% 


SUV SUV-diesel ADR79-00 31,054 0.6% 


SUV SUV-diesel ADR79-01 36,982 0.8% 


SUV SUV-diesel ADR79-02 17,519 0.4% 


SUV SUV-diesel ADR79-03 0 0.0% 


SUV SUV-diesel ADR79-04 0 0.0% 


SUV SUV-diesel ADR79-05 0 0.0% 


SUV SUV-C-E10 ADR00-UNC 0 0.0% 
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Sector Subsector Technology Population (Annual) Percentage 


SUV SUV-C-E10 ADR37-00 7,458 0.2% 


SUV SUV-C-E10 ADR37-01 21,355 0.4% 


SUV SUV-C-E10 ADR79-00 16,383 0.3% 


SUV SUV-C-E10 ADR79-01 32,280 0.7% 


SUV SUV-C-E10 ADR79-02 11,851 0.2% 


SUV SUV-C-E10 ADR79-03 0 0.0% 


SUV SUV-C-E10 ADR79-04 0 0.0% 


SUV SUV-C-E10 ADR79-05 0 0.0% 


SUV SUV-L-E10 ADR00-UNC 0 0.0% 


SUV SUV-L-E10 ADR36 16,919 0.4% 


SUV SUV-L-E10 ADR37-00 4,926 0.1% 


SUV SUV-L-E10 ADR37-01 11,993 0.3% 


SUV SUV-L-E10 ADR79-00 16,652 0.3% 


SUV SUV-L-E10 ADR79-01 26,419 0.6% 


SUV SUV-L-E10 ADR79-02 6,312 0.1% 


SUV SUV-L-E10 ADR79-03 0 0.0% 


SUV SUV-L-E10 ADR79-04 0 0.0% 


SUV SUV-L-E10 ADR79-05 0 0.0% 


Light Commercial 
Vehicles 


LCV-petrol ADR00-UNC 29,241 0.6% 


Light Commercial 
Vehicles 


LCV-petrol ADR36 123,715 2.6% 


Light Commercial 
Vehicles 


LCV-petrol ADR37-00 43,792 0.9% 


Light Commercial 
Vehicles 


LCV-petrol ADR37-01 38,684 0.8% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-00 47,219 1.0% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-01 44,034 0.9% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-02 9,447 0.2% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-03 0 0.0% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-04 0 0.0% 


Light Commercial 
Vehicles 


LCV-petrol ADR79-05 0 0.0% 


Light Commercial 
Vehicles 


LCV-diesel ADR00-UNC 28,825 0.6% 
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Sector Subsector Technology Population (Annual) Percentage 


Light Commercial 
Vehicles 


LCV-diesel ADR30 36,092 0.8% 


Light Commercial 
Vehicles 


LCV-diesel ADR70-00 60,452 1.3% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-00 68,553 1.4% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-01 88,557 1.9% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-02 32,648 0.7% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-03 0 0.0% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-04 0 0.0% 


Light Commercial 
Vehicles 


LCV-diesel ADR79-05 0 0.0% 


Heavy Duty Trucks MCV-petrol ADR00-UNC 10,603 0.2% 


Heavy Duty Trucks MCV-diesel ADR00-UNC 20,660 0.4% 


Heavy Duty Trucks MCV-diesel ADR30 11,700 0.2% 


Heavy Duty Trucks MCV-diesel ADR70-00 20,969 0.4% 


Heavy Duty Trucks MCV-diesel ADR80-00 23,569 0.5% 


Heavy Duty Trucks MCV-diesel ADR80-02 12,869 0.3% 


Heavy Duty Trucks MCV-diesel ADR80-03 0 0.0% 


Heavy Duty Trucks MCV-diesel ADR80-04 0 0.0% 


Heavy Duty Trucks MCV-diesel ADR80-05 0 0.0% 


Heavy Duty Trucks HCV-diesel ADR00-UNC 8,264 0.2% 


Heavy Duty Trucks HCV-diesel ADR30 3,948 0.1% 


Heavy Duty Trucks HCV-diesel ADR70-00 6,540 0.1% 


Heavy Duty Trucks HCV-diesel ADR80-00 7,411 0.2% 


Heavy Duty Trucks HCV-diesel ADR80-02 3,420 0.1% 


Heavy Duty Trucks HCV-diesel ADR80-03 0 0.0% 


Heavy Duty Trucks HCV-diesel ADR80-04 0 0.0% 


Heavy Duty Trucks HCV-diesel ADR80-05 0 0.0% 


Heavy Duty Trucks AT-diesel ADR00-UNC 3,142 0.1% 


Heavy Duty Trucks AT-diesel ADR30 1,918 0.0% 


Heavy Duty Trucks AT-diesel ADR70-00 4,115 0.1% 


Heavy Duty Trucks AT-diesel ADR80-00 6,450 0.1% 


Heavy Duty Trucks AT-diesel ADR80-02 2,803 0.1% 


Heavy Duty Trucks AT-diesel ADR80-03 0 0.0% 
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Sector Subsector Technology Population (Annual) Percentage 


Heavy Duty Trucks AT-diesel ADR80-04 0 0.0% 


Heavy Duty Trucks AT-diesel ADR80-05 0 0.0% 


Heavy Duty Trucks Autogas Trucks ADR30 643 0.0% 


Heavy Duty Trucks Autogas Trucks ADR70-00 455 0.0% 


Heavy Duty Trucks Autogas Trucks ADR80-00 461 0.0% 


Heavy Duty Trucks Autogas Trucks ADR80-02 282 0.0% 


Heavy Duty Trucks Autogas Trucks ADR80-03 0 0.0% 


Heavy Duty Trucks Autogas Trucks ADR80-04 0 0.0% 


Heavy Duty Trucks Autogas Trucks ADR80-05 0 0.0% 


Buses BUS-L-diesel ADR00-UNC 1,961 0.0% 


Buses BUS-L-diesel ADR30 2,065 0.0% 


Buses BUS-L-diesel ADR70-00 3,352 0.1% 


Buses BUS-L-diesel ADR80-00 2,582 0.1% 


Buses BUS-L-diesel ADR80-02 2,126 0.0% 


Buses BUS-L-diesel ADR80-03 0 0.0% 


Buses BUS-L-diesel ADR80-04 0 0.0% 


Buses BUS-L-diesel ADR80-05 0 0.0% 


Buses BUS-H-diesel ADR00-UNC 527 0.0% 


Buses BUS-H-diesel ADR30 708 0.0% 


Buses BUS-H-diesel ADR70-00 1,095 0.0% 


Buses BUS-H-diesel ADR80-00 852 0.0% 


Buses BUS-H-diesel ADR80-02 746 0.0% 


Buses BUS-H-diesel ADR80-03 0 0.0% 


Buses BUS-H-diesel ADR80-04 0 0.0% 


Buses BUS-H-diesel ADR80-05 0 0.0% 


Mopeds 2-stroke <50 cm³ Conventional 0 0.0% 


Mopeds 2-stroke <50 cm³ Mop - Euro I 0 0.0% 


Mopeds 2-stroke <50 cm³ Mop - Euro II 0 0.0% 


Mopeds 2-stroke <50 cm³ Mop - Euro III 0 0.0% 


Mopeds 4-stroke <50 cm³ Conventional 0 0.0% 


Mopeds 4-stroke <50 cm³ Mop - Euro I 0 0.0% 


Mopeds 4-stroke <50 cm³ Mop - Euro II 0 0.0% 


Mopeds 4-stroke <50 cm³ Mop - Euro III 0 0.0% 


Motorcycles 2-stroke >50 cm³ Conventional 0 0.0% 


Motorcycles 2-stroke >50 cm³ Mot - Euro I 0 0.0% 


Motorcycles 2-stroke >50 cm³ Mot - Euro II 0 0.0% 


Motorcycles 2-stroke >50 cm³ Mot - Euro III 0 0.0% 
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Sector Subsector Technology Population (Annual) Percentage 


Motorcycles 4-stroke <250 cm³ Conventional 0 0.0% 


Motorcycles 4-stroke <250 cm³ Mot - Euro I 0 0.0% 


Motorcycles 4-stroke <250 cm³ Mot - Euro II 0 0.0% 


Motorcycles 4-stroke <250 cm³ Mot - Euro III 0 0.0% 


Motorcycles 4-stroke 250 - 750 
cm³ 


Conventional 180,979 3.8% 


Motorcycles 4-stroke 250 - 750 
cm³ 


Mot - Euro I 0 0.0% 


Motorcycles 4-stroke 250 - 750 
cm³ 


Mot - Euro II 0 0.0% 


Motorcycles 4-stroke 250 - 750 
cm³ 


Mot - Euro III 0 0.0% 


Motorcycles 4-stroke >750 cm³ Conventional 0 0.0% 


Motorcycles 4-stroke >750 cm³ Mot - Euro I 0 0.0% 


Motorcycles 4-stroke >750 cm³ Mot - Euro II 0 0.0% 


Motorcycles 4-stroke >750 cm³ Mot - Euro III 0 0.0% 


 


Table B4 Other Parameters 


Parameter Input 


Road share percentage 100% urban 


Canister size (DSITIA, 2014) 


Fuel tank size 


Fuel injection percentage 


RVP 


Sulphur and metal content in fuel 
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Appendix C 
Qualitative Assessment Methodology 


 


The risk-based assessment takes account of a range of impact descriptors, including the 


following: 


 Nature of Impact: does the impact result in an adverse or beneficial environment? 


 Sensitivity: how sensitive is the receiving environment to the anticipated impacts? 


This may be applied to the sensitivity of the environment in a regional context or 


specific receptor locations. 


 Magnitude: what is the anticipated scale of the impact? 


The integration of receptor sensitivity with impact magnitude is used to derive the predicted 


significance of that change. 


Nature of Impact 


Predicted impacts may be described in terms of the overall effect upon the environment: 


 Beneficial: the predicted impact will cause a beneficial effect on the receiving 


environment. 


 Neutral: the predicted impact will cause neither a beneficial nor adverse effect. 


 Adverse: the predicted impact will cause an adverse effect on the receiving 


environment. 


Receptor Sensitivity 


Sensitivity may vary with the anticipated impact or effect.  A receptor may be determined to 


have varying sensitivity to different environmental changes, for example, a high sensitivity to 


changes in air quality, but low sensitivity to noise impacts.  Sensitivity may also be derived 


from statutory designation which is designed to protect the receptor from such impacts. 


Sensitivity terminology may vary depending upon the environmental effect, but generally this 


may be described in accordance with the broad categories outlined in Table C1, which has 


been used in this assessment to define the sensitivity of receptors to air quality impacts. 
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Table C1 Methodology for Assessing Sensitivity of a Receptor to Air Quality Impacts 


Sensitivity Criteria 


Very High Receptors of very high sensitivity to air pollution (e.g. dust or odour) such as: hospitals 


and clinics, retirement homes, painting and furnishing businesses, hi-tech industries 


and food processing. 


High Receptors of high sensitivity to air pollution, such as: schools, residential areas, food 


retailers, glasshouses and nurseries, horticultural land and offices. 


Medium Receptors of medium sensitivity to air pollution, such as: farms, outdoor storage, light 


and heavy industry. 


Low All other air quality sensitive receptors not identified above. 


 


Magnitude of Impact 


Magnitude describes the anticipated scale of the anticipated environmental change in terms 


of how that impact may cause a change to baseline conditions. Table C2 outlines the 


methodology used in this assessment to define the magnitude of the identified potential air 


quality impacts. 


Table C2 Methodology for Assessing Magnitude of Impacts  


Magnitude Description 


Substantial Impact is predicted to cause significant consequences on the receiving environment 


(may be adverse or beneficial) 


Moderate Impact is predicted to possibly cause statutory objectives/standards to be exceeded 


(may be adverse) 


Slight Predicted impact may be tolerated. 


Negligible Impact is predicted to cause no significant consequences. 


 


Significance of Impact 


The risk-based matrix provided below illustrates how the definition of the sensitivity and 


magnitude interact to produce impact significance. 
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Table C3 Impact Significance Matrix 


Magnitude 


 


Sensitivity 


[Defined by Table C2] 


Substantial 
Magnitude 


Moderate  
Magnitude 


Slight  
Magnitude 


Negligible 
Magnitude 
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Very High 


Sensitivity 


Major  


Significance 


Major/ 


Intermediate 


Significance 


Intermediate 


Significance 


Neutral  


Significance 


High  


Sensitivity 


Major/ 


Intermediate 


Significance 


Intermediate 


Significance 


Intermediate/Min


or Significance 


Neutral  


Significance 


Medium 


Sensitivity 


Intermediate 


Significance 


Intermediate/Min


or Significance 


Minor  


Significance 


Neutral  


Significance 


Low  


Sensitivity 


Intermediate/Min
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Minor  


Significance 


Minor/Neutral 


Significance 


Neutral  


Significance 
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APPENDIX D 
Predicted Pollutant Isopleth Plots – Incremental Concentrations 


 


 


Figure D1 Maximum predicted incremental 24-hour average PM2.5  – Ground Level 
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Figure D2 Maximum predicted incremental annual average PM2.5 – Ground Level 
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Figure D3 Maximum predicted incremental 24-hour average PM10 – Ground Level 
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Figure D4 Maximum predicted incremental annual average PM10 – Ground Level 
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Figure D5 Maximum predicted incremental 1-hour average NOx – Ground Level 
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Figure D6 Maximum predicted incremental annual average NOx – Ground Level 
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Figure D7 Maximum predicted incremental 24-hour average PM2.5  – 12 m Elevation 
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Figure D8 Maximum predicted incremental annual average PM2.5 – 12 m Elevation 
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Figure D9 Maximum predicted incremental 24-hour average PM10 – 12 m Elevation 
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Figure D10  Maximum predicted incremental annual average PM10 – 12 m Elevation 
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Figure D11  Maximum predicted incremental 1-hour average NOx – 12 m Elevation 
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Figure D12  Maximum predicted incremental annual average NOx – 12 m Elevation 
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Figure D13  Maximum predicted incremental 24-hour average PM2.5  – 15 m Elevation 
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Figure D14  Maximum predicted incremental annual average PM2.5 – 15 m Elevation 
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Figure D15  Maximum predicted incremental 24-hour average PM10 – 15 m Elevation 
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Figure D16 Maximum predicted incremental annual average PM10 – 15 m Elevation 
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Figure D17 Maximum predicted incremental 1-hour average NOx – 15 m Elevation 
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Figure D18 Maximum predicted incremental annual average NOx – 15 m Elevation 
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Executive Summary 


This report presents the results of a detailed investigation into the wind environment 


conditions for the proposed concept development of the Metro Quarter. The existing site 


wind conditions were identified via wind tunnel testing, allowing for opportunities and 


constraints to be explored through the master planning process of the Metro Quarter 


development, including land use and community needs to support the development. 


Similarly, a review of the proposed massing model was conducted to identify key wind 


sensitive ground locations within and around the site which were quantitatively assessed by 


conducting a wind tunnel test of the massing model. 


The existing site conditions and proposed massing of the Metro Quarter site were tested and 


are detailed within this report. Testing was performed using Windtech’s boundary layer wind 


tunnel, which has a 3.0 metre wide test section and has a fetch length of 14 metres. 


Measurements were made in the wind tunnel at selected critical trafficable outdoor locations 


within and around the development from 16 wind directions at 22.5 degree increments using 


a 1:400 scale detailed model of the development. The effect of nearby buildings and land 


topography has been accounted for through the use of a proximity model, which represents 


an area with a radius of 600 metres. 


Wind velocity coefficients representing the local wind speeds are derived from the wind 


tunnel and are combined with a statistical model of the regional wind climate (which 


accounts for the directional strength and frequency of occurrence of the prevailing regional 


winds) to provide the equivalent full-scale wind speeds at the site. These wind speed 


measurements are compared with criteria for pedestrian comfort and safety, based on gust 


wind speeds and Gust-Equivalent Mean (GEM) wind speeds. 


Wind tunnel testing of the existing site wind conditions allowed for a baseline case for the 


proposed Metro Quarter development to be established, taking into account the prevailing 


wind directions for the area, as well as the local topographical effects of the terrain and the 


surrounding buildings of the proposed site. An assessment of the wind conditions has been 


made to identify the wind conditions and patterns, with the information used to coordinate a 


massing model. 


Wind tunnel testing of the proposed concept proposal for the Metro Quarter was undertaken 


in January 2018. The results indicate a number of localised ground level areas are subject to 


wind conditions that do not achieve the desired criteria for pedestrian comfort and safety. 


However, through the incorporation of recommended in-principle treatments these wind 


conditions are expected to be ameliorated. Further wind tunnel testing of the ground level 


and elevated areas within the proposed Metro Quarter will be investigated during the 


detailed design stage to verify the suitability of the areas for their intended purpose and to 


incorporate wind amelioration measures as appropriate into the design. 


An updated drawing package (For Coordination – 11/5/2018) prepared by Turner architects 


and received from UrbanGrowth NSW, May 2018 has been reviewed. Review of the updated 


drawings indicates the recommended awnings around the development have been 
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incorporated. The New Street through site link is also noted to include an awning over the 


space. The surrounding pedestrian footpath areas and the communal community square 


indicate the inclusion of landscaping and tree planting located in wind sensitive areas which 


has the potential to further enhance the wind comfort conditions. The building form of Tower 


D is noted to have changed from the initial massing model, however the change in building 


form is not expected to cause a significant impact on the measured ground level wind 


conditions. Hence, with the inclusion of the abovementioned design changes to the 


development, it is expected that the wind conditions for all outdoor trafficable within and 


around the development will be acceptable for their intended uses. 


A desktop assessment of the private balconies indicates that a majority are exposed to 


winds on a single aspect and also benefit from the setback design, hence are expected to be 


suitable for their intended use. Recommendations have been made to address the balconies 


exposed to two aspects, through the recommended incorporation of deflective wind 


elements such as full-height screens to be added along one of the aspects. The elevated 


communal open spaces are exposed to the prevailing north-easterly, southerly and westerly 


winds due to their locations. With the recommended incorporation of wind deflective 


elements and strategic landscaping within these areas the wind conditions are expected to 


be acceptable for their intended uses. 
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 


(SSP) Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018.  


That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses.  The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 


for “commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the wind analysis impacts and specifically respond 


to the Secretary’s Environmental Assessment Requirements (SEARs) issued for the concept 


SSD Application on 29th June 2018 which states that the Environmental Impact Statement 


(EIS) is to address the following requirements:  


 


Reference SEARs Requirement Where Addressed in Report 


8 Amenity 
2.1 (2.1.2, 2.1.8, 2.1.9), 


2.2 (2.2.2, 2.2.7), 2.3 


19 Consultation 2.1, 2.2, 2.3 
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1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 


first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 


central business districts. This once-in-a-century infrastructure investment will double the rail 


capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 


Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 


Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 


provide an interchange with the T1 Northern Line to allow faster connections for customers 


from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 


Sydney suburban rail network, will increase the capacity of train services entering the 


Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 


an increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - 


a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400. 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures.  
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The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018.   


 


 


 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 9 of 77 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Pedestrian Wind Environment Impact assessment report 


 


 


1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  SSP study requirements for such investigations were 


issued by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and the Environmental Impact 


Statement (EIS) for the SSD Application will be exhibited concurrently.  
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1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 


and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  


 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 
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Figure 2: Delineation between the Metro station and OSD 


 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of  
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 


determine the technical requirements for the structural integration of the OSD with the 


station. This level of design work, together with the planning and design undertaken for the 


remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 


that ongoing design development of the works to be delivered under the CSSI Approval 


would continue with a view to developing an Interchange Access Plan (IAP) and Station 
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Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 


CSSI Approval.  The detailed design for the Metro Quarter would continue to evolve having 


regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro 


Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 


will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 


IAP for the CSSI Approval. 
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1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


 
The site has an approximate area of 1.287 hectares (refer to Figure 3). 


 


 


 Figure 3: Waterloo Station location plan  
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1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


 


Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 


the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 


dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 
The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 
(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 
a range of businesses in technology and creative industries; and a start-up/business 
incubator hub. It is set to grow into a business park that will soon accommodate new 
premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 
committed to two major office towers). 


 


 


Figure 4: Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5: Nominated State Significant Precinct – Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 
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1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 


 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000 square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively) 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads. 


 car parking for up to 427 vehicles  


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter.  Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 
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 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
 


 


Figure 6: Proposed massing, viewed from the west 
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Figure 7: Proposed massing, viewed from the east 


 


The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would 


ensure buildings within the Metro Quarter are occupied to support maximum patronage of 


the proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. 


This would help make Waterloo one of the most connected and attractive inner-city places to 


live, work and visit. 
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1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD 


would be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental 


impacts associated with construction, the following have been considered: 


 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of the Sydney Metro City & Southwest metro 


station with an OSD development, Sydney Metro proposes the framework detailed in 


Figure 8 to manage the design and environmental impacts, in relation to the wind 


analysis consistent with the framework adopted for the CSSI Approval. 
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Figure 8 Project approach to environmental mitigation and management  


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.  
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2.0 Scope of assessment 


2.1 Secretary’s Environmental Assessment Requirements 


On 29 June 2017 The Minister issued the Secretary’s Environmental Assessment 


Requirements (SEARs) for the Metro Quarter over station development. Of relevance to this 


study are the following requirements: 


 


8. Amenity 


 provide wind analysis (including wind tunnel modelling) outlining the impacts, in 


particularly any impacts to existing and proposed public domain areas and open 


space. The wind impact assessment must identify the existing wind characteristics of 


the site and its locality, significant locations for wind sensitivity and mitigating 


measures. 


 


2.2 Baseline Investigations 


This section addresses SEARs 8 and 19 through the analysis of the existing (pre-demolition) 


site wind conditions via wind tunnel testing. The existing site wind conditions testing was 


undertaken to identify issues, opportunities and constraints to be explored through the 


master planning process of the Metro Quarter development, including land use and 


community needs to support the development. 


Wind tunnel testing was performed at Windtech’s boundary layer wind tunnel facility. The 


wind tunnel has a 3.0 metre wide working section and a fetch length of 14 metres, and 


measurements were taken from 16 wind directions at 22.5 degree increments. Testing was 


carried out using a 1:400 detailed scale model of the development. The effects of nearby 


buildings and land topography have been accounted for through the use of a proximity 


model which represents an area with a radius of 600 metres. The testing procedures were 


based on the guidelines set out in the Australasian Wind Engineering Society Quality 


Assurance Manual (AWES-QAM-1-2017), ASCE 7-10 (Chapter C31), and CTBUH (2013). 


Peak gust and mean wind speeds were measured at selected critical outdoor trafficable 


locations within and around the subject development. Wind velocity coefficients representing 


the local wind speeds are derived from the wind tunnel and are combined with a statistical 


model of the regional wind climate (which accounts for the directional strength and frequency 


of occurrence of the prevailing regional winds) to provide the equivalent full-scale wind 


speeds at the site. These wind speed measurements are compared with criteria for 


pedestrian comfort and safety, based on gust wind speeds and Gust-Equivalent Mean 


(GEM) wind speeds. 
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Testing of the Metro Quarter concept proposal was undertaken initially for the existing (pre-


demolition) site conditions, based on the informational drawing packages received May 


2017. The existing site development was tested in the wind tunnel without the effect of any 


forms of wind ameliorating devices such as screens, balustrades, etc. that are not already 


shown in the architectural drawings. Any proposed vegetation was also excluded from 


testing. 


The results allowed for a baseline wind case of the existing site conditions of the proposed 


development site to be established, taking into account the prevailing wind directions for the 


region, as well as the local topographical effects of the terrain and the surrounding buildings 


of the proposed site. 


 


2.2.1 Wind Climate for the Sydney Region 


The regional wind model used in this study was determined from an analysis of measured 


directional mean wind speeds obtained at the meteorological recording station located at 


Kingsford Smith Airport (Sydney Airport). Data was collected from 1995 to 2016 between 


6am to 10pm and corrected so that it represents wind speeds over standard open terrain at 


a height of 10 metres above ground for each wind direction. From this analysis, directional 


probabilities of exceedance and directional wind speeds for the region are determined. The 


directional wind speeds are summarised in Table 2.1. The directional wind speeds and 


corresponding directional frequencies of occurrence are presented in Figure 8.  


The data indicates that the southerly winds are by far the most frequent winds for the 


Sydney region, and are also the strongest. The westerly winds occur most frequently during 


the winter season for the Sydney region, and although they are typically not as strong as the 


southerly winds, they are usually a cold wind and hence can be a cause for discomfort for 


outdoor areas. North-easterly winds occur most frequently occur during the warmer months 


of the year for the Sydney region, and hence are usually welcomed within outdoor areas 


since they are typically not as strong as the southerly or westerly winds. 


The recurrence intervals examined in this study are for exceedances of 5 percent (per 90 


degree sector) for the pedestrian comfort criteria using Gust-Equivalent Mean (GEM) wind 


speeds, and annual maximum wind speeds (per 22.5 degree sector) for the pedestrian 


safety criterion. Note that the 5 percent probability wind speeds presented in Table 2.1 are 


only used for the directional plot presented in Figure 8 and are not used for the integration of 


the probabilities. 
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Table 2.1: Directional Wind Speeds (m/s)  
(hourly means, reference to 10 metres above ground in standard open terrain) 


Wind Direction 
5 percent 


Exceedance  
Annual Maximum  


N 5.9 9.9 


NNE 9.9 12.9 


NE 9.7 12.3 


ENE 7.5 10.0 


E 6.3 9.3 


ESE 6.2 9.1 


SE 7.0 10.1 


SSE 8.5 12.2 


S 10.3 13.9 


SSW 10.0 14.1 


SW 6.9 11.9 


WSW 9.3 13.6 


W 9.8 14.4 


WNW 8.8 14.3 


NW 6.7 12.6 


NNW 5.5 10.7 
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Figure 9: Annual and 5 percent Exceedance Hourly Mean Wind Speeds, and Frequencies of Occurrence, for the Sydney 
Region (referenced to 10 metres above ground in standard open terrain)  
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2.2.2 The Wind Tunnel Model 


Measurements were made in the wind tunnel at selected critical trafficable outdoor locations 


within and around the development from 16 wind directions at 22.5 degree increments using 


a 1:400 scale detailed model of the development. The existing site (pre-demolition) study 


model incorporates all necessary architectural features on the development to ensure an 


accurate wind flow is achieved. The effect of nearby buildings and land topography has been 


accounted for through the use of a proximity model, which represents a radius of 


approximately 600 metres. Photographs of the wind tunnel model are presented below for 


the existing site conditions in Figures 9 to 14 on the following pages. Figure 15 depicts a 


plan view of the proximity model. 


The model of the proposed development was tested in the wind tunnel without the effect of 


any forms of wind ameliorating devices such as screens, balustrades, awnings, etc., which 


are not already shown in the architectural drawings. 


 


 
Figure 10: Photograph of the Wind Tunnel Model – (View from the North) 
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Figure 11: Photograph of the Wind Tunnel Model – (View from the North-East) 


 


 
Figure 12: Photograph of the Wind Tunnel Model – (View from the East) 
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Figure 13: Photograph of the Wind Tunnel Model – (View from the South 


 
Figure 14: Photograph of the Wind Tunnel Model – (View from the West) 
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Figure 15: Photograph of the Wind Tunnel Model – (View from the South-East) 


 


 
Figure 16: Map of Proximity Model 
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2.2.3 Boundary Layer Wind Flow Model 


Testing was performed using Windtech’s boundary layer wind tunnel, which has a 3.0 metre 


wide working section and has a fetch length of 14 metre. The model was placed in the 


appropriate standard boundary layer wind flow for each of the prevailing wind directions for 


the wind tunnel testing. The type of wind flow used in a wind tunnel study is determined by a 


detailed analysis of the surrounding terrain types around the subject site. Details of the 


analysis of the surrounding terrain for this study are provided in the following pages of this 


report. 


The roughness of the earth’s surface has the effect of slowing down the prevailing wind near 


the ground. This effect is observed up to what is known as the boundary layer height, which 


can range between 500 metres to 3 kilometres above the earth’s surface depending on the 


roughness of the surface (i.e. oceans, open farmland, dense urban cities, etc.). Within this 


range, the prevailing wind forms what is known as a boundary layer wind profile. 


Various wind codes and standards classify various types of boundary layer wind flows 


depending on the surface roughness. However, it should be noted that the wind profile does 


not change instantly due to changes in the terrain roughness. It can take many kilometres (at 


least 100 kilometres) of a constant surface roughness for the boundary layer profile to 


achieve a state of equilibrium. Descriptions of the standard boundary layer profiles for 


various terrain types are summarised as follows (in accordance with AS/NZS1170.2.2011): 


 Terrain Category 1.0: Extremely flat terrain. Examples include enclosed water 


bodies such as lakes, dams, rivers, bays, etc. 


 Terrain Category 1.5: Relatively flat terrain. Examples include the open ocean, 


deserts and very flat open plains. 


 Terrain Category 2.0: Open terrain. Examples include grassy fields and plains 


and open farmland (without buildings or trees). 


 Terrain Category 2.5: Relatively open terrain. Examples include farmland with 


scattered trees and buildings and very low-density suburban areas. 


 Terrain Category 3.0: Suburban and forest terrain. Examples include suburban 


areas of towns and areas with dense vegetation such as forests, bushland, etc. 


 Terrain Category 3.5: Relatively dense suburban terrain. Examples include 


centres of small cities, industrial parks, etc. 


 Terrain Category 4.0: Dense urban terrain. Examples include CBD’s of large cities 


with many high-rise towers, and areas with many closely-spaced mid-rise 


buildings. 
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For this study, the shape of the boundary layer wind flows over standard terrain types is 


defined in accordance with Deaves & Harris (1978). These are summarised in Table 2.2, 


referenced to the study reference height of 56 metres above ground. The Suburban Terrain 


Category 3.0 profile has been used in the wind tunnel testing of the subject development. 


Table 2.2: Terrain and Height Multipliers, Turbulence Intensities, and Corresponding Roughness Lengths, for the Standard 
Boundary Layer Profiles (referenced to the study reference height) 


Terrain 
Category 


Terrain and Height Multipliers 
Turbulence 


Intensity 


vI
 


Terrain 
Roughness 


Length 
(metres) 


rz ,0  


sTtrk 3600,   
(hourly) 


sTtrk 600,   
(10-minute) 


sTtrk 3,   
(3-second) 


1.0 0.97 1.00 1.29 0.109 0.003 


1.5 0.91 0.95 1.26 0.125 0.01 


2.0 0.86 0.89 1.23 0.144 0.03 


2.5 0.78 0.82 1.18 0.171 0.1 


3.0 0.70 0.74 1.13 0.204 0.3 


3.5 0.60 0.64 1.07 0.260 1 


4.0 0.48 0.53 0.98 0.346 3 


 
An analysis of the effect of changes in the upwind terrain roughness was carried out for each 


of the wind directions studied. This has been undertaken based on the method given in 


AS/NZS1170.2:2011, which uses a “fetch” length of 40 times the study reference height. 


However, it should be noted that this “fetch” commences beyond a “lag distance” area, which 


has a length of 20 times the study reference height (in accordance with 


AS/NZS1170.2:2011), so the actual “fetch” of terrain analysed is the area between 20 and 


60 times the study reference height away from the site. An aerial image showing the 


surrounding terrain is presented in Figure 16 for a radius of 3.4 kilometres from the edge of 


the wind tunnel proximity model. The resulting mean and gust terrain and height multipliers 


at the site location are presented in Table 2.3, referenced to the study reference height. 


For each of the 16 wind directions tested in this study, the approaching boundary layer wind 


profiles modelled in the wind tunnel matched the model scale and the overall surrounding 


terrain characteristics beyond the extent of the proximity model. Plots of the wind tunnel 


boundary layer wind profiles are presented in Appendix B of this report. 
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Table 2.3: Directional Mean and Gust Terrain and Height Multipliers at the Site  
(at the study reference height) 


Wind Sector  
(degrees) 


sTtrk 3600,   


(hourly mean) 


sTtrk 600,   


(10-minute mean) 


sTtrk 3,   


(3-second gust) 


0 0.60 0.65 1.07 


30 0.60 0.64 1.07 


60 0.74 0.78 1.16 


90 0.78 0.82 1.18 


120 0.74 0.78 1.16 


150 0.78 0.81 1.18 


180 0.70 0.74 1.13 


210 0.60 0.64 1.07 


240 0.70 0.74 1.13 


270 0.70 0.74 1.13 


300 0.68 0.72 1.12 


330 0.79 0.82 1.18 


 


Figure 17 Aerial Image of the Surrounding Terrain  
(radius of 3.4 kilometres from the edge of the proximity model, which is coloured red) 
 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 33 of 77 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix N – Pedestrian Wind Environment Impact assessment report 


 


 


2.2.4 Pedestrian Wind Comfort and Safety 


The acceptability of wind conditions of an area is determined by comparing the measured 


wind speeds against an appropriate criteria. This section outlines how the measured wind 


speeds were obtained, the criteria considered for the development, as well as the critical 


trafficable areas that were assessed and their corresponding criteria designation. 


2.2.4.1 Measured Wind Speeds 


Wind speeds were measured using Dantec hot-wire probe anemometers, positioned to 


monitor wind conditions at critical outdoor trafficable areas of the development. The 


reference mean free-stream wind speed measured in the wind tunnel, which is at a full-scale 


height of 200 metres and measured 3 metres upstream of the study model. 


Measurements were acquired for 16 wind directions at 22.5 degree increments using a 


sample rate of 1,024Hz. The full methodology of determining the wind speed measurements 


at the site from the Dantec Hot-wire probe anemometers is provided in Appendix D. Based 


on the results of the analysis of the boundary layer wind profiles at the site (see Section 


2.2.3), and incorporating the regional wind model (see Section 2.2.1), the data sampling 


length of the wind tunnel test for each wind direction corresponds to a full-scale sample 


length ranging between 30 minutes and 1 hour. Research by A.W. Rofail and K.C.S. Kwok 


(1991) has shown that, in addition to the mean and standard deviation of the wind being 


stable for sample lengths of 15 minutes or more (full-scale), the peak value determined using 


the upcrossing method is stable for sample lengths of 30 minutes or more. 


2.2.4.2  Wind Speed Criteria Used for this Study 


For this study, the measured wind conditions for the various critical outdoor trafficable areas 


around the subject development are compared against the criteria presented in the Draft 


Sydney Development Control Plan 2012 - Central Sydney Planning Review Amendment 


(Draft Sydney DCP 2012), which supersedes the criteria detailed in the City of Sydney 


Development Control Plan 2012 (SDCP2012). 


For pedestrian comfort, the Draft Sydney DCP 2012 requires that the hourly mean wind 


speed, or Gust-Equivalent Mean (GEM) wind speed (whichever is greater for each wind 


direction), must not exceed 8m/s for walking, 6m/s for standing, and 4m/s for sitting. These 


are based on a 5 percent probability of exceedance. 


For pedestrian safety, the Draft Sydney DCP 2012 defines a safety limit criterion of 24m/s, 


based on an annual maximum 0.5 second gust wind speed, which applies to all areas. 


Furthermore, in accordance with the provisions of the Draft Sydney DCP 2012, the existing 


conditions for the pedestrian footpaths around the site are also analysed as part of this study 


to determine the impact of the subject development. If it is found that the existing conditions 


exceed the relevant criteria, then the target wind speed for that area with the inclusion of the 


proposed development is to at least match the existing site conditions. 
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In accordance with the provisions of the Draft Sydney DCP 2012, the wind speed 


assessment is undertaken for winds occurring between 6am and 10pm (AEST). 


A more detailed comparison of published criteria for pedestrian wind comfort and safety is 


provided in Appendix C. 


For this study the measured wind conditions of the selected critical outdoor trafficable areas 


are compared against two sets of criteria; one for pedestrian safety, and one for pedestrian 


comfort. The safety criterion is applied to the annual maximum gust winds, and the comfort 


criteria is applied to Gust Equivalent Mean (GEM) winds. In accordance with ASCE (2003), 


the GEM wind speed is defined as follows: 


 


𝐺𝐸𝑀 = 𝑚𝑎𝑥 (�̅�, 
�̂�


1.85
) (2.1) 


 


Where: 


�̅�  is the mean wind speed. 


�̂�  is the gust wind speed. 


 


The criteria considered in this study are summarised in Tables 2.4 and 2.5 for pedestrian 


comfort and safety, respectively. The results of the wind tunnel study are presented in the 


form of directional plots attached in Appendix A of this report. For each study point there is a 


plot of the GEM wind speeds using the comfort criteria, and a plot for the annual maximum 


gust wind speeds using the safety criterion. 


Table 2.4: Pedestrian Comfort Criteria (Draft Sydney DCP 2012) 


Classification Description 


Maximum 5 
percent 


Exceedance GEM 
Wind Speed (m/s) 


Sitting 
Outdoor areas that involve seating such as parks, 


dining areas in restaurants, amphitheatres, etc. 
4 


Standing 


Short duration stationary activities (generally less 


than 1 hour), including window shopping, waiting 


areas, etc. 


6 


Walking 


For pedestrian thoroughfares, private swimming 


pools, most communal areas, private balconies and 


terraces, etc. 


8 
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Table 2.5: Pedestrian Safety Criterion (Draft Sydney DCP 2012) 


Classification Description 
Maximum 5 percent 
Exceedance GEM 
Wind Speed (m/s) 


Safety Safety criterion applies to all trafficable areas 24 


 


2.2.5 Layout of Study Points, and Relevant Wind Speed Criteria 


For this study a total of 10 ground level study points have been selected for analysis in the 


wind tunnel located within and around various locations of the proposed development site. 


The locations of the various study points tested are presented in Figure 17 in the form of a 


marked-up plan drawing. The target wind speed criteria for the outdoor trafficable areas 


within and around the development is also indicated in these figure which are based on the 


intended use (length of stay). 


The most critical outdoor locations of the development have been selected for analysis to 


assist with the masterplan design input. The significant areas of concern are the corner 


areas of the proposed development site due to the alignment of the city street grid coinciding 


with two of the prevailing winds for the Sydney region, which are the southerly and westerly 


winds. These areas may be subject to adverse wind effects due to a combination of direct 


winds and corner accelerations. The wind tunnel results are explained in Section 2.2.6. 
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Figure 18 Study Point Locations and Target Criteria – Ground Level 


Existing Site (Pre-demolition) of Proposed Waterloo Metro Block 
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2.2.6 Results 


The results for the existing site (pre-demolition) point locations are presented in the form of 


directional plots in Appendix A, summarised in Table 2.6, and shown in marked-up plans in 


Figure 18.The wind speed criteria that the wind conditions should achieve are also listed in 


Table 2.6 for each study point location, as well as shown in Figure 17. 


The baseline conditions established from the pedestrian wind environment testing have 


subsequently been used as the basis for comparison against the results of further wind 


tunnel testing of the concept proposal. 


Table 2.6: Wind Tunnel Results Summary – Existing Site Conditions (Draft Sydney DCP 2012) 


Study Point 


Wind Speed Criteria and Overall Rating  


GEM  
5% exceedance 


(m/s) 
Rating 


Safety Limit 
(m/s) 


Rating 


Point 71 8.0 PASS 24.0 PASS 


Point 72 8.0 PASS 24.0 PASS 


Point 73 8.0 PASS 24.0 PASS 


Point 74 8.0 PASS 24.0 PASS 


Point 75 8.0 PASS 24.0 PASS 


Point 76 8.0 PASS 24.0 PASS 


Point 102 8.0 PASS 24.0 PASS 


Point 105 8.0 PASS 24.0 PASS 


Point 903 8.0 PASS 24.0 PASS 


Point 905 8.0 PASS 24.0 PASS 


 


Note that when classifying a “Pass” or “Fail” for the weekly GEM wind speeds, the desired 


criterion is exceeded if the probability of exceedance is greater than 5 percent and hence 


awarded a “Fail”. 
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Figure 19: Wind Directionality Plots – Ground Level - Existing Site of Proposed Waterloo Metro Block 
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2.2.7 Discussion of Results 


Wind tunnel testing was performed to determine the baseline wind case of the existing (pre-


demolition) site wind conditions at the Metro Quarter. The prevailing wind directions for the 


region, as well as the local topographical effects of the terrain and the surrounding buildings 


of the proposed site were considered. The results have allowed for design guidance and 


subsequent comparison with further wind tunnel testing for the concept and detailed design 


stages of the development. 


Due to the relatively low-rise and scattered nature of the existing buildings within and around 


the study site, the wind conditions from the wind tunnel test generally indicate the exposed 


nature of the site to the predominant north-easterly, westerly and southerly winds for the 


region, with only a small amount of localised wind effects detected. More specifically, the 


majority of wind effects detected from the wind tunnel testing were observed to be direct 


wind effects due to limited shielding. 


The predominant north-easterly, westerly and southerly winds are seen to impact the various 


study point locations located around the Metro Quarter site. The noted wind effects have 


been important for the consideration of the layout of outdoor areas, including proposed 


outdoor areas/laneways through the site. The westerly winds also predominantly occur 


during the winter months and will therefore have an adverse impact on thermal comfort due 


to “wind chill” effects. 


The orientation and location of the various streetscapes around the site were observed to 


play a role in the amount of exposure the regions experienced to the predominant wind 


directions. For example, the streets orientated east/west were heavily impacted by the 


westerly winds, namely Henderson Road, Raglan Street and Wellington Street. The 


north/south orientation of Botany Road and Cope Street were noted to make the pedestrian 


footpath areas susceptible to the predominant north-easterly and southerly winds. This is a 


direct result of the exposed nature of the development site, as the incoming predominant 


winds are able to flow freely throughout these streetscapes, hence being the main 


contributor to the wind effects within these regions. This has been an important 


consideration during the development of the concept proposal, to ensure that these 


predominant winds are not further accentuated by the future built forms.  
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2.3 Implementation Plan & Strategy 


This section will review the proposed massing model to identify key wind sensitive ground 


locations within and around the site which will be quantitatively assessed by conducting a 


wind tunnel test of the massing model. 


In analysing the initial wind conditions of the existing site for the Metro Quarter development, 


a baseline scenario has been established, which has provided design guidance for the 


massing model. The existing site wind conditions, as outlined above in Section 2.2, have 


been considered and a proposed massing model has been developed by the design team 


within the design parameters and principals presented during the concept stage. Given the 


baseline wind conditions, the design team have prepared a massing model, which requires 


further investigation of wind conditions to be undertaken to determine the suitability of areas 


for pedestrian comfort and safety. 


The testing procedures are as outlined in Section 2.2. The wind climate model for the 


Sydney region and the Boundary Layer wind flow model used in this study is outlined in 


Sections 2.2.1 and 2.2.3, respectively. 


Wind tunnel testing of the proposed Metro Quarter development was undertaken, based on 


the 3D Sketchup massing model received from UrbanGrowth NSW, January 2018. The 


massing model of the proposed development was initially tested in the wind tunnel without 


the effect of any forms of wind ameliorating devices such as screens, balustrades, etc. that 


are not already shown in the architectural drawing package. The effect of vegetation was 


also excluded from the testing.  


The wind conditions were assessed at critical outdoor ground level locations including retail 


and residential entrances, pedestrian footpath areas and through site links, public/communal 


open space locations, the metro station entries and bus stop areas. Elevated pedestrian 


accessible areas were not tested and will be further investigated during the detailed design 


stage.  


If the results of the massing model study indicate that any ground level area is exposed to 


strong winds, in-principle treatments have been recommended and discussed in Section 2.4. 


These treatments could be in the form of wind deflective elements such as screens, 


awnings, etc. or vegetation that is already proposed for the site, and/or additional trees, 


shrubs, etc. 
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2.3.1 The Wind Tunnel Model 


Measurements were made in the wind tunnel at selected critical trafficable outdoor locations 


within and around the development from 16 wind directions at 22.5 degree increments using 


a 1:400 scale detailed model of the proposed development. The massing study model 


incorporates all necessary architectural features on the development to ensure an accurate 


wind flow is achieved. Testing of the proposed Metro Quarter development was undertaken, 


based on the 3D Sketchup massing model received from UrbanGrowth NSW, January 2018. 


The effect of nearby buildings and land topography has been accounted for through the use 


of a proximity model, which represents a radius of approximately 600 metres. Photographs 


of the wind tunnel model are presented below for the existing site conditions in Figures 19 to 


25 on the following pages. Figure 26 depicts a plan view of the proximity model. 


The model of the proposed development was tested in the wind tunnel without the effect of 


any forms of wind ameliorating devices such as screens, balustrades, awnings, etc., which 


are not already shown in the architectural drawings. 


 
Figure 20: Photograph of the Wind Tunnel Model – (View from the North-West) 
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Figure 21: Photograph of the Wind Tunnel Model – (View from the South-East) 
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Figure 22: Photograph of the Wind Tunnel Model – (View from the North-West) 


 


 
Figure 23: Photograph of the Wind Tunnel Model – (View from the North) 
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Figure 24: Photograph of the Wind Tunnel Model – (View from the East) 
 


 
Figure 25: Photograph of the Wind Tunnel Model – (View from the South) 
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Figure 26: Photograph of the Wind Tunnel Model – (View from the West) 


 


 
Figure 27: Map of Proximity Model 
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2.3.2 Pedestrian Wind Comfort and Safety 


The acceptability of wind conditions of an area is determined by comparing the measured 


wind speeds against an appropriate criteria. The methodology to obtain the measured wind 


speeds and the criteria considered for the development is detailed in Section 2.2.4. 


 


2.3.3 Layout of Study Points, and Relevant Wind Speed Criteria 


For this study a total of 51 ground level study points have been selected for analysis in the 


wind tunnel located within and around various locations of the proposed development site. 


The locations of the study points tested for this study are presented in Figures 29 and 30 in 


the form of marked-up plan drawings. The target wind speed criteria for the outdoor 


trafficable areas within and around the development is also indicated in these figure which 


are based on the intended use (length of stay). 


The ground level plan includes retail and residential entrances, pedestrian footpath areas 


and through site links, public/communal open space locations, the Metro Station entries and 


bus stop areas. For the purpose of this study the selected pedestrian comfort criteria applied 


to the site is both the standing and walking comfort, as described in Table 2.10. All areas 


have been assessed against the safety criteria. 


A discussion of the results for the areas within the Public Plaza and along Raglan Street 


compared against the seating comfort criteria is provided in Section 2.4.3. 


It should also be noted that only the most critical outdoor locations of the development have 


been selected for analysis which will help with the masterplan design input. Elevated 


pedestrian accessible areas were not tested and will be investigated at a later design stage. 
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Figure 28: Study Point Locations and Target Criteria – Ground Level 
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Figure 29: Study Point Locations and Target Criteria – Surrounding Study Points 
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2.3.4 Discussion 


A detailed investigation into the ground level wind environment conditions for the proposed 


massing model of the Metro Quarter development has been undertaken. Wind tunnel testing 


of the proposed Metro Quarter development was undertaken, based on the 3D Sketchup 


massing model received from UrbanGrowth NSW, January 2018.  


The wind conditions were assessed at critical outdoor ground level locations including retail 


and residential entrances, pedestrian footpath areas, through site links, public/communal 


open space locations, the metro station entries and bus stop areas.  For the purpose of the 


study the ground level areas have been assessed against the pedestrian walking and 


standing comfort criteria, given the usage of the site, as described in Table 2.10. Should the 


usage of an area require the stricter seating criteria to be assessed, further treatment 


investigation would be required, which could be further investigated during the detailed 


design stage. It is noted that the metro station is the subject of a separate planning approval 


(CSSI Approval), however the study has considered the potential wind impacts on the station 


entries, public domain and interchange areas such as bus stops to ensure the proposed 


development does not create unacceptable impacts on Sydney Metro customers.   


If the results of the study indicate that any ground level area is exposed to strong winds, in-


principle treatments have been recommended to assist the design team during the design 


stage. Elevated pedestrian accessible areas were not tested and will be further investigated 


for wind comfort/safety during the detailed design stage. 


Review of the proposed massing model as provided by UrbanGrowth NSW indicates that the 


built form of the towers and podiums incorporate setbacks along certain aspects, which 


assist in reducing downwash winds. The building form setback along Raglan Street frontage 


and the proposed incorporation of awnings has the potential to improve wind conditions. 


However, the east/west orientation of the through site links is noted to have the potential to 


result in adverse wind conditions due to the funnelling of the predominant north-easterly and 


westerly winds. Review of the design layout indicates that the location of the public plaza 


space should provide protection to the prevailing southerly and westerly winds. 


The results of the wind tunnel test for the massing model ground level areas are detailed and 


discussed in Section 2.4, and if any areas are exposed to adverse wind conditions, in-


principle treatments have been recommended. These treatments could be in the form of 


wind deflective elements such as screens, awnings etc. or vegetation that is already 


proposed for the site, and/or additional trees, shrubs, or wind ameliorative elements such as 


screens, awnings, etc.  Specific treatment strategies would be resolved as part of the 


detailed design and detailed SSD Application supported by wind tunnel testing. 
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2.4 Assessment 


2.4.1 Ground Level Results 


The results of the study are summarised in Table 2.12. The wind speed criteria that the wind 


conditions should achieve at each study point location are also listed in Table 2.12 and 


shown in Figures 29 and 30. The results for all study point locations can be seen in the form 


of directional wind speed plots presented in Figures 31 and 32, and in the Appendix A plots. 


 


Table 2.12: Wind Tunnel Results Summary 


Study  
Point 


Desired Criterion (m/s) Equivalent to 
or Better than 
Existing Site 


Wind 
Conditions? 


Treatment 
Necessary 
to Pass? 


Description of  
Suggested 


Treatment/ Notes Weekly GEM Annual Peak 


P01 8.0 24.0 - YES Refer to Figure 32 


P02 8.0 24.0 - NO  


P03 8.0 24.0 - NO  


P04 8.0 24.0 - NO  


P05 8.0 24.0 - NO  


P06 8.0 24.0 - YES Refer to Figure 32 


P07 8.0 24.0 - NO  


P08 8.0 24.0 - NO  


P09 8.0 24.0 - NO  


P10 6.0 24.0 - NO  


P11 6.0 24.0 - NO  


P12 6.0 24.0 - NO  


P13 6.0 24.0 - NO  


P14 6.0 24.0 - NO  


P15 6.0 24.0 - NO  


P16 8.0 24.0 - NO  


P17 6.0 24.0 - NO  


P18 8.0 24.0 - NO  


P19 8.0 24.0 - NO  


P20 8.0 24.0 - NO  


P21 8.0 24.0 - YES Refer to Figure 32 


P22 8.0 24.0 - NO  
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Study  
Point 


Desired Criterion (m/s) Equivalent to 
or Better than 
Existing Site 


Wind 
Conditions? 


Treatment 
Necessary 
to Pass? 


Description of  
Suggested 


Treatment/ Notes Weekly GEM Annual Peak 


P23 8.0 24.0 - NO  


P24 8.0 24.0 - NO  


P25 8.0 24.0 - NO  


P26 8.0 24.0 - NO  


P27 6.0 24.0 - YES Refer to Figure 32 


P28 6.0 24.0 - YES Refer to Figure 32 


P29 6.0 24.0 - YES Refer to Figure 32 


P30 6.0 24.0 - YES Refer to Figure 32 


P31 6.0 24.0 - YES Refer to Figure 32 


P32 6.0 24.0 - YES Refer to Figure 32 


P33 6.0 24.0 - YES Refer to Figure 32 


P34 8.0 24.0 - NO  


P35 8.0 24.0 - NO  


P36 8.0 24.0 - NO  


P71 8.0 24.0 NO NO  


P72 8.0 24.0 NO YES Refer to Figure 32 


P73 8.0 24.0 YES NO  


P74 8.0 24.0 NO NO  


P75 8.0 24.0 NO YES Refer to Figure 32 


P76 8.0 24.0 NO NO  


P100 8.0 24.0 - NO  


P101 8.0 24.0 - NO  


P102 8.0 24.0 YES NO  


P103 8.0 24.0 - NO  


P104 8.0 24.0 - NO  


P105 8.0 24.0 YES NO  


P106 8.0 24.0 - NO  


P903 8.0 24.0 NO NO  


P905 8.0 24.0 NO NO  
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Figure 30: Wind Directionality Plots – Ground Level 
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Figure 31: Wind Directionality Plots – Surrounding Study Points 
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Figure 32: Metro Quarter Building Names 
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Due to the mid to low-rise nature of the development site and surrounding areas the site is 


exposed to the predominant north-easterly, southerly and westerly winds due to limited 


shielding. The north-west corner of the development site (Point P01) is exposed to localised 


effects due to the direct westerly winds which travel along Henderson Road wrapping around 


the corner. Furthermore, the westerly winds are seen to downwash off the western aspect of 


the north-west tall building (Building A) and onto the ground floor areas. Similarly, the north-


east corner of the development site (Points P06 and P72) is prone to localised adverse wind 


conditions due to the prevailing north-easterly winds. These winds are seen to downwash off 


the northern aspect of the northern tall building and its corresponding podium, impacting the 


north-eastern corner of the ground floor of the development. It is recommended 


impermeable awnings be incorporated into the design along these corners of the 


development to assist with the downwash winds.  


The pedestrian footpath areas at the south-west and south-east corners of the development 


are prone to adverse wind conditions. The prevailing westerly winds are seen to downwash 


off of the south-western aspect of the southern tall building (Building F) and impact the 


ground level at the south-west corner (Point P75). This area is also impacted by the direct 


westerly winds which travel along Buckland Street. The south-east corner of the 


development (Point P21) is prone to adverse wind conditions due to the down washing of the 


southerly winds onto the ground floor. This area is also impacted by the direct southerly 


winds interacting with the building form and wrapping around the south-east corner. 


Due to the orientation of the proposed through site links (Pedestrian link and New Street) the 


areas are exposed to the prevailing north-easterly, southerly and westerly winds. The 


Pedestrian Link (Points P32 and P33) is prone to adverse wind conditions due to the 


southerly winds being captured and interacting with the northern podium, and funnelling 


through the space. Due to limited shielding the westerly winds are seen to funnel through 


this space. 


The proposed new shared street located between the church and the central podium (Points 


P27, P28, P29, P30 and P31) is prone to adverse wind conditions due to the down washing 


of the southerly winds off of the central tall building (Building E) onto this area. The 


downwash winds are seen to circulate within this laneway. Furthermore, the direct westerly 


and north-easterly winds funnel through the laneway worsening conditions in the area. 


Impermeable awnings are recommended over these areas of the development to assist with 


the downwash wind. Results indicate that a majority of the areas within the public plaza are 


exposed to wind conditions which meet the comfort criteria. The public plaza located on the 


eastern aspect appears to be generally shielded from the prevailing winds by the built form. 


Addressing the through site link funnelling effects through the detailed design would further 


enhance the conditions within the public plaza. 


All other ground level areas within and around the development site including the 


surrounding off-site points are exposed to suitable wind conditions. 
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The results of the study indicate that treatments are required for particular locations to 


achieve the desired criteria for pedestrian comfort and safety. The recommended in-principle 


treatments are detailed in the marked-up plan presented in Figure 2.17. These treatments 


are summarised as follows: 


 The inclusion of an impermeable awning along the four corners of the development 


as well as along the western aspect of the central building podiums (Buildings D and 


E). 


 Recommended change in building form for some of the areas on the central building 


podiums (Building D and E). 


 The inclusion of an impermeable awning or pergola structure over the southern 


through site link (New Street) between Building E and the Church. 


Opportunity to incorporate landscaping within the development (where possible) would also 


further enhance comfort conditions.  


With the inclusion of these treatments to the design, it is expected that the ground level wind 


conditions for the areas within and around the site will be suitable for their intended uses. 


If amelioration measures, such as awnings, are required to be implemented on the metro 


station components, coordination with the station design team is to be undertaken to ensure 


the metro station and OSD achieve acceptable conditions. This would be reflected in the 


SDPP for the CSSI project and in the detailed SSD Application for the Metro Quarter OSD. 
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Figure 33: Suggested Treatments – Ground Level 
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2.4.2 Discussion of Updated Drawing Package and Treatments 


The information provided from the wind tunnel analysis has been incorporated by the design 


team to further consolidate the proposed design. An updated drawing package (For 


Coordination – 11/5/2018) prepared by Turner architects and received from UrbanGrowth 


NSW, May 2018 has been reviewed.  


Upon review of the updated drawings it was noticed that the building form of Tower D had 


changed from the design presented for the initial massing model. The change in building 


form is not expected to cause a significant impact on the measured ground level wind 


conditions.  


Review of the drawing package indicates the inclusion of baffle screens at the eastern and 


western entries to the Pedestrian Link. The inclusion of these elements will assist in 


mitigating the predominant southerly winds being captured by the protruding building form 


along Botany Road, which are observed to be funnelling through this space. The inclusion of 


the impermeable awning along Botany Road and the retention of the baffle screens is 


expected to provide similar alleviating wind measures as the building form change 


(recommended in-principle and indicated in Figure 33) and hence is suitable. 


The proposed new shared street located between the church and the central podium is 


noted to include tree planting along the through site link and at the entry along Botany Road. 


It is noted that the awning does not fully extend across the space as recommended in-


principle in Figure 33. However, the inclusion of this proposed awning in combination with 


the tree planting will assist in mitigating the wind conditions within this area and has the 


potential to provide similar ameliorative impacts as the recommended awning and building 


form change (recommended in-principle and indicated in Figure 33). The tree planting is 


recommended to be of a dense evergreen species, capable of growing to a height of 4-6 


metres. 


As an appraisal, the results of the analysis indicate that all study point locations along the 


Pedestrian Link and new street, when compared against the comfort criteria for walking meet 


the criteria without the inclusion of ameliorative treatments. The safety criteria is satisfied 


along these areas. 


Review of the updated drawings indicate that the recommended awnings over the pedestrian 


footpath areas around the development have been incorporated. The surrounding 


pedestrian footpath areas and the community square indicate the inclusion of landscaping 


and tree planting located in wind sensitive areas, which have the potential to further enhance 


the wind comfort conditions. 


Hence, with the inclusion of the abovementioned design changes to the design of the 


development, it is expected that the wind conditions for all outdoor trafficable areas within 


and around the development will be suitable for their intended uses. 
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2.4.3 Public Plaza and Raglan Street Seating Criteria Comparison 


The wind condition results for the areas within the Public Plaza and along Raglan Street 


were compared against the seating comfort criteria and are summarised in Table 2.13. 


These results were obtained by comparing the initial wind tunnel results obtained from the 


massing model study as described in Section 2.3. The model of the proposed development 


was tested in the wind tunnel without the effect of any forms of wind ameliorating devices 


such as screens, balustrades, awnings, etc., which are not already shown in the architectural 


drawings. 


 


Table 2.13: Wind Tunnel Test Results Summary compared against Seating Criteria 


Study  
Point 


GEM 
(5% exceedance) 


 Annual Gust  


Final Result 
Criterion 


(m/s) 
Results (%) Grade 


Criterion 
(m/s) 


Results 
(m/s) 


Grade 


Point 01 4.0 40% Fail 24 31 Fail Fail 


Point 02 4.0 24% Fail 24 20 Pass Fail 


Point 03 4.0 1% Pass 24 10 Pass Pass 


Point 04 4.0 36% Fail 24 22 Pass Fail 


Point 05 4.0 25% Fail 24 21 Pass Fail 


Point 06 4.0 54% Fail 24 26 Fail Fail 


Point 71 
4.0 


21% Fail 
24 


14 Pass Fail 


Existing 18% Fail 14 Pass Fail 


Point 72 
4.0 


46% Fail 
24 


22 Pass Fail 


Existing 38% Fail 15 Pass Fail 


Point 10 4.0 10% Fail 24 18 Pass Fail 


Point 11 4.0 18% Fail 24 17 Pass Fail 


Point 12 4.0 25% Fail 24 17 Pass Fail 


Point 13 4.0 17% Fail 24 16 Pass Fail 


Point 14 4.0 14% Fail 24 13 Pass Fail 


Point 15 4.0 18% Fail 24 16 Pass Fail 


 


Review of the initial testing results indicate that a majority of areas do not achieve the 


seating comfort criteria. As discussed in section 3.6 the existing site wind conditions indicate 


the areas along Raglan Street are exposed to the predominant north-easterly and westerly 


winds. The existing site results, when compared against the seating comfort criteria, indicate 


that wind conditions will exceed this criteria. Points 1 and 6 indicate strong wind conditions 


due to the predominant north-easterly and southerly winds accelerating around the building 


massing corners. Points 02 and 05 are observed to be impacted by the predominant north-
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easterly and westerly winds. The area represented by Point 3 indicates wind conditions that 


does satisfy the seating comfort criteria.  


The wind conditions within the Public Plaza do not satisfy the seating comfort criteria. These 


locations are observed to be impacted by the predominant north-easterly and southerly 


winds.  


Note that these results are obtained from the testing undertaken based on the initial massing 


model, hence no treatments have been applied to these results. With the inclusion of the 


impermeable awnings as indicated in the latest drawing package (discussed in Section 


2.4.2) and the inclusion of the landscaping, it is expected that wind conditions would 


improve. 


It is recommended that further investigation of the wind conditions for the ground level areas 


along Raglan Street and within the Public Plaza be undertaken at a later stage, during the 


design development, if the uses of the proposed areas are intended for activities that are 


required to satisfy seating comfort criteria. 


 


2.4.4 Various Private Balconies and Podia and Communal Spaces 


The effect of wind activity is examined for the three predominant wind directions for the 


Sydney region. The desktop analysis of the wind effects relating to the elevated balcony 


areas has been carried out in the context of the local wind climate, building morphology and 


land topography. 


The conclusions in this section of the report are drawn from our extensive experience in this 


field and are based on an examination of the architectural drawings received June, 2018. No 


wind tunnel tests have been undertaken for these areas of the subject development, and 


hence this only addresses the general wind effects and any localised effects that are 


identifiable by visual inspection. Any recommendations in this report are made only in-


principle and are based on our extensive experience in the study of wind environment 


effects. Wind tunnel testing can be performed to quantitatively assess the wind effects to 


ensure pedestrian comfort and safety at a more detailed design stage. 


The wind conditions for the various private balconies are heavily dependent on their location 


and design. The majority of the private balconies are only exposed to winds on a single 


aspect and hence are expected to be suitable for their intended use. The balconies would 


also benefit from the setback design. However, it is noted that there are several balconies 


exposed to two aspects on Building B, C, and G which may cause prevailing winds to 


accelerate though these areas as these winds move around the building. Generally, the wind 


speeds at the corners of the building form are expected to be the highest due to the winds 


accelerating around the corner of the building. Provisions should be made to limit the 


exposure of these balconies to a single aspect by considering a wind deflective element 


such as a full-height screen to be added along one of the aspects. This can be in the form of 
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glazing, louvres, etc. (which can be operable) which are expected to mitigate this effect. It is 


recommended to incorporate impermeable balustrades for all balconies. 


The buildings themselves can shield the balconies from the prevailing winds. For example, 


the southern aspect balconies on Building E has the potential to be shielded from the direct 


southerly winds from Building F. 


The elevated communal outdoor areas are located at various locations and heights within 


the proposed development. The northern communal open space (Building B) is exposed to 


the prevailing north-easterly, southerly and westerly winds. The wind impacts that are 


expected to affect this space are the direct north-easterly and southerly winds, and the 


potential for the westerly winds to side stream along the curved façade of Building A. Winds 


impacting the façade can also upwash and cause adverse winds on the communal open 


space. 


The communal open spaces (Building C, G and F) are exposed to the prevailing north-


easterly, southerly and westerly winds. The wind impacts that are expected to affect these 


spaces are the north-easterly and westerly winds, especially the communal open spaces 


that are potentially exposed to the funnelling of winds between Building B and C and 


Building E and F. The southerly winds are expected to affect these spaces due to limited 


shielding, with the potential for the southerly winds to side stream along the curved façade of 


Building F and impact the adjacent communal spaces. Winds impacting the façade can also 


upwash and cause adverse winds on the communal open space. 


Within these communal open spaces, landscaping is recommended to reduce the effect of 


the adverse winds. In order to be effective as a wind mitigation measure, the recommended 


planting should be densely foliating with interlocking canopies, rather than planted in 


isolation. Due to its exposure to the prevailing westerly winter winds, the planting should be 


of an evergreen variety to ensure its effectiveness throughout the year. The perimeter of the 


terraces should incorporate wind screening to redirect the winds above the trafficable space. 


For the abovementioned corner accelerations, wind screens connected to the façade are 


expected to be required to be implemented to mitigate this effect. These screens can be 


supplemented with additional planting in these areas to further improve conditions.   


The future building manager would also need to consider the use of the upper level outdoor 


terraces and balconies to ensure winds do not result in damage (e.g.  securely attached 


furniture). 
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3.0 Conclusion 


This report presents the results of a detailed investigation into the wind environment 


conditions for the proposed Metro Quarter development. The wind conditions for the existing 


site and proposed massing model of the Metro Quarter site were tested at critical ground 


level locations within and around the site. 


The existing site wind conditions were measured with the incorporation of the existing site 


(pre-demolition) developments. Wind tunnel testing allowed for a baseline wind case for the 


existing site conditions of the proposed development to be established, taking into account 


the prevailing wind directions for the area, as well as the local topographical effects of the 


terrain and the surrounding buildings of the proposed site. An assessment of the wind 


conditions was made and the information used by the design team to coordinate a massing 


model.  


Wind tunnel testing of the proposed Metro Quarter development indicated that a number of 


localised areas are subject to wind conditions that do not achieve the desired criteria for 


pedestrian comfort and safety. In-principle treatments have been recommended to address 


the adverse wind conditions. The recommended in-principle wind ameliorative treatments 


include impermeable awnings at strategic locations and an investigation of a building form 


change. The inclusion of strategically located densely foliating evergreen tree 


planting/shrubs within and around the development is expected to further enhance wind 


comfort conditions. With the inclusion of these treatments to the design, it is expected that 


the ground level wind conditions for the areas within and around the site will be suitable for 


their intended uses. 


The information provided from the analysis has been incorporated by the design team to 


further consolidate the proposed design. An updated drawing package (For Coordination – 


11/5/2018) prepared by Turner architects and received from UrbanGrowth NSW, May 2018 


has been reviewed. Upon review of the updated drawings it was noticed that the building 


form of Tower D had changed from the initial massing model. The change in building form is 


not expected to cause a significant impact on the measured ground level wind conditions. 


Review of the drawing package indicates the incorporation of alternative wind ameliorative 


devices in wind sensitive areas such as the through-site link and new shared street. These 


include baffle screens, awnings and densely foliating evergreen tree planting, which are 


expected to provide similar alleviating wind measures as the recommended in-principle 


treatments. 


The majority of the private balconies are only exposed to winds on a single aspect and also 


benefit from the setback design, hence are expected to be suitable for their intended use. 


Recommendations have been made to address the balconies exposed to two aspects, 


through the recommended incorporation of deflective elements such as full-height screens to 


be added along one of the aspects. The elevated communal open spaces are exposed to 
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the prevailing north-easterly, southerly and westerly winds due to their locations. With the 


recommended incorporation of wind deflective elements and strategic landscaping within 


these areas the wind conditions are expected to be acceptable for their intended uses. 


It is recommended that further investigation of the wind conditions for the ground level and 


elevated areas within and around the development be undertaken at a later stage during the 


detailed design development to verify the suitability of the areas. 
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Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P19


Probability of Criterion 


Exceedence (initial test)


2%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P20


Probability of Criterion 


Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P21


Probability of Criterion 


Exceedence (initial test)


9%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P22


Probability of Criterion 


Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P23


Probability of Criterion 


Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P24


Probability of Criterion 


Exceedence (initial test)


3%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P25


Probability of Criterion 


Exceedence (initial test)


0%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P26


Probability of Criterion 


Exceedence (initial test)


0%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P27


Probability of Criterion 


Exceedence (initial test)


21%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P28


Probability of Criterion 


Exceedence (initial test)


14%


Probability of Criterion 


Exceedence (final retest)
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P29


Probability of Criterion 


Exceedence (initial test)


13%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P30


Probability of Criterion 


Exceedence (initial test)


10%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P31


Probability of Criterion 


Exceedence (initial test)


12%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P32


Probability of Criterion 


Exceedence (initial test)


18%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P33


Probability of Criterion 


Exceedence (initial test)


12%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P34


Probability of Criterion 


Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P35


Probability of Criterion 


Exceedence (initial test)


1%


Probability of Criterion 


Exceedence (final retest)


N/A
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P36


Probability of Criterion 


Exceedence (initial test)


2%


Probability of Criterion 


Exceedence (final retest)


N/A


0


5


10


15


20


25
N


NNE


NE


ENE


E


ESE


SE


SSE


S


SSW


SW


WSW


W


WNW


NW


NNW


0


2


4


6


8


10
N


NNE


NE


ENE


E


ESE


SE


SSE


S


SSW


SW


WSW


W


WNW


NW


NNW







Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.


Existing Site Conditions
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P71


Probability of Criterion 


Exceedence (initial test)


0%


Probability of Criterion 
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Criterion.


With the Waterloo Metro development as proposed. No vegetation or other treatments.


Existing Site Conditions


Desired Criterion


8m/s


Desired Criterion


24m/s


A
n


n
u


a
l M


a
xi


m
u


m
 G


u
st


 (
m


/s
)


Prob. of Criterion Exceedence 


(existing site conditions)


1%


W
ee


kl
y 


M
a


xi
m


u
m


 G
EM


 (
m


/s
)


WD510-02 Waterloo Metro February 13, 2018


NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P72


Probability of Criterion 


Exceedence (initial test)


9%


Probability of Criterion 


Exceedence (final retest)


N/A
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%


Measured Wind Speeds at P903
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NOTE: The desired criterion is 


exceeded if the probability of 


exceedence is greater than 5%
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Appendix B –  
Velocity and Turbulence Intensity Profiles 
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Published Environmental Criteria 
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Wind Effects on People 


The acceptability of wind in an area is dependent upon the use of the area. For example, 


people walking or window-shopping will tolerate higher wind speeds than those seated at an 


outdoor restaurant. Quantifying wind comfort has been the subject of much research and 


many researchers, such as A.G. Davenport, T.V. Lawson, W.H. Melbourne, and A.D. 


Penwarden, have published criteria for pedestrian comfort for pedestrians in outdoor spaces 


for various types of activities. This section discusses and compares the various published 


criteria. 


 


C.1.1 A.D. Penwarden (1973) Criteria for Mean Wind Speeds 


A.D. Penwarden (1973) developed a modified version of the Beaufort scale which describes 


the effects of various wind intensities on people. Table C.1 presents the modified Beaufort 


scale. Note that the effects listed in this table refers to wind conditions occurring frequently 


over the averaging time (a probability of occurrence exceeding 5%). Higher ranges of wind 


speeds can be tolerated for rarer events.  


Table C.1: Summary of Wind Effects on People (A.D. Penwarden, 1973) 


Type of Winds 
Beaufort 


Number 


Hourly Mean Wind 


Speed (m/s) 
Effects 


Calm 0 0 - 0.25  


Calm, light air 1 0 25 - 1.55 No noticeable wind 


Light breeze 2 1.55 - 3.35 Wind felt on face 


Gentle breeze 3 3.35 - 5.45 
Hair is disturbed, clothing flaps, 


newspapers difficult to read 


Moderate breeze 4 5.45 - 7.95 
Raises dust, dry soil and loose 


paper, hair disarranged 


Fresh breeze 5 7.95 – 10.75 
Force of wind felt on body, 


danger of stumbling 


Strong breeze 6 10.75 – 13.85 


Umbrellas used with difficulty, 


hair blown straight, difficult to 


walk steadily, wind noise on ears 


unpleasant 


Near gale 7 13.85 – 17.15 Inconvenience felt when walking 


Gale 8 17.15 - 20.75 
Generally impedes progress, 


difficulty balancing in gusts 


Strong gale 9 20.75 – 24.45 People blown over 
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C.1.2 A.G. Davenport (1972) Criteria for Mean Wind Speeds 


A.G. Davenport (1972) also determined a set of criteria in terms of the Beaufort scale and for 


various return periods. Table C.1 presents a summary of the criteria based on a probability 


of exceedance of 5%. 


  Table C.1: Criteria by A.G. Davenport (1972)  


Classification Activities 
5% exceedance Mean 


Wind Speed (m/s) 


Walking Fast 
Acceptable for walking, main public 


accessways. 
7.5 - 10.0 


Strolling, Skating Slow walking, etc. 5.5 - 7.5 


Short Exposure 


Activities 


Generally acceptable for walking & short 


duration stationary activities such as window-


shopping, standing or sitting in plazas. 


3.5 - 5.5 


Long Exposure 


Activities 


Generally acceptable for long duration 


stationary activities such as in outdoor 


restaurants & theatres and in parks. 


0 - 3.5 


 


C.1.3 T.V. Lawson (1975) Criteria for Mean Wind Speeds 


In 1973, T.V. Lawson, while referring to the Beaufort wind speeds of A.D. Penwarden (1973) 


(as listed in Table C.1), quoted that a Beaufort 4 wind speed would be acceptable if it is not 


exceeded for more than 4% of the time, and that a Beaufort 6 wind speed would be 


unacceptable if it is exceeded more than 2% of the time. Later, in 1975, T.V. Lawson 


presented a set of criteria very similar to those presented in A.G. Davenport (1972) (as listed 


in Table C.1). These criteria are presented in Table C.1 and Table C.2 for safety and comfort 


respectively. 


Table C.1: Safety Criteria by T.V. Lawson (1975) 


Classification Activities 
Annual Mean Wind 


Speed (m/s) 


Safety (all 


weather areas) 
Accessible by the general public. 0 – 15 


Safety (fair 


weather areas) 
Private areas, balconies/terraces, etc. 0 – 20 
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Table C.2: Comfort Criteria by T.V. Lawson (1975) 


Classification Activities 
5% exceedance Mean 


Wind Speed (m/s) 


Business 


Walking 
Objective Walking from A to B. 8 - 10 


Pedestrian 


Walking 
Slow walking, etc. 6 - 8 


Short Exposure 


Activities 
Pedestrian standing or sitting for short times. 4 – 6 


Long Exposure 


Activities 
Pedestrian sitting for a long duration. 0 - 4 


 


C.1.4 W.H. Melbourne (1978) Criteria for Gust Wind Speeds 


W.H. Melbourne (1978) introduced a set of criteria for the assessment of environmental wind 


conditions that were developed for a temperature range of 10oC to 30oC and for people 


suitably dressed for outdoor conditions. These criteria are presented in Table C.1, and are 


based on maximum gust wind speeds with a probability of exceedance of once per year. 


Table C.1: Criteria by W.H. Melbourne (1978) 


Classification Human Activities 
Annual Gust Wind 


Speed (m/s) 


Limit for Safety 
Completely unacceptable: people likely to get 


blown over. 
23 


Marginal Unacceptable as main public accessways. 16 - 23 


Comfortable 


Walking 
Acceptable for walking, main public accessways 13 - 16 


Short Exposure 


Activities 


Generally acceptable for walking & short 


duration stationary activities such as window-


shopping, standing or sitting in plazas. 


10 - 13 


Long Exposure 


Activities 


Generally acceptable for long duration 


stationary activities such as in outdoor 


restaurants & theatres and in parks. 


0 - 10 
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C.2 Comparison of the Published Wind Speed Criteria 


W.H. Melbourne (1978) presented a comparison of the criteria of various researchers on a 


probabilistic basis. Figure C.1 presents the results of this comparison, and indicates that the 


criteria of W.H. Melbourne (1978) are comparatively quite conservative. This conclusion was 


also observed by A.W. Rofail (2007) when undertaking on-site remedial studies. The results 


of A.W. Rofail (2007) concluded that the criteria by W.H. Melbourne (1978) generally 


overstates the wind effects in a typical urban setting due to the assumption of a fixed 15% 


turbulence intensity for all areas. It was observed in A.W. Rofail (2007) that this value tends 


to be at the lower end of the range of turbulence intensities, and in an urban setting the 


range of the minimum turbulence intensities is typically in the range of 20% to 60%.  


 


 


Figure C.1: Comparison of Various Mean and Gust Wind Environment Criteria,  
assuming 15% turbulence and a Gust Factor of 1.5 (W.H. Melbourne, 1978) 


 


C.3 References relating to Pedestrian Comfort Criteria 
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The wind tunnel testing procedures for this study were based on the guidelines set out in the 


Australasian Wind Engineering Society Quality Assurance Manual (AWES-QAM-1-2017), 


ASCE 7-10 (Chapter C31), and CTBUH (2013).  


The wind speed measurements for the wind tunnel study were acquired as coefficients by 


Dantec hot-wire anemometers and converted to full-scale wind speeds using details of the 


regional wind climate obtained from an analysis of directional wind speed recordings from 


the local meteorological recording station(s). 


 


D.1 Measurement of the Velocity Coefficients 


The study model and proximity model were setup within the wind tunnel which was 


configured to the appropriate boundary layer profile, and the wind velocity measurements 


were monitored using Dantec hot-wire probe anemometers at selected critical outdoor 


locations. The anemometers were positioned at each study location at a full-scale height of 


approximately 1.5m above ground/slab level. The support of the probe was mounted such 


that the probe wire was vertical as much as possible to ensure that the measured wind 


speeds are independent of wind direction along the horizontal plane. In addition, care was 


taken in the alignment of the probe wire and in avoiding wall-heating effects.  


Wind speed measurements were made in the wind tunnel for 16 wind directions, at 22.5° 


increments. The output from the hot-wire probes was obtained using a National Instruments 


12-bit data acquisition card. The data was acquired for each wind direction using a sample 


rate of 1024Hz. The sample length was determined to produce a full-scale sample time that 


is sufficient for this type of study. 


The mean, gust and standard deviation velocity coefficients were measured in the wind 


tunnel. The gust velocity coefficients were also derived for each wind direction from by the 


following relation: 


�̂�𝑉 = 𝐶�̅� + 𝑔 ∙ 𝜎𝐶𝑉  D.1 


 


Where:  


�̂�𝑉  is the gust coefficient. 


𝐶�̅�  is the mean coefficient. 


𝑔  is the peak factor, taken as 3.0 for a 3s gust and 3.4 for a 0.5s gust. 


𝜎𝐶𝑉   is the standard deviation of coefficient measurement. 
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D.2 Calculation of the Full-Scale Results 


The full-scale results determine if the wind conditions at a study location satisfy the 


designated criteria of that location. More specifically, the full-scale results need to determine 


the probability of exceedance of a given wind speed at a study location. To determine the 


probability of exceedance, the measured velocity coefficients were combined with a 


statistical model of the local wind climate that relates wind speed to a probability of 


exceedance. Details of the wind climate model are outlined in Section 3.1 and 4.1 of the 


main report. 


The statistical model of the wind climate includes the impact of wind directionality as any 


local variations in wind speed or frequency with wind direction. This is important as the wind 


directions that produce the highest wind speed events for a region may not coincide with the 


most wind exposed direction at the site.  


The methodology adopted for the derivation of the full-scale results for the maximum gust 


and the GEM wind speeds are outlined in the following sub-sections. 


Maximum Gust Wind Speeds 


The full-scale maximum gust wind speed at each study point location is derived from the 


measured coefficient using the following relationship: 


𝑉𝑠𝑡𝑢𝑑𝑦 = 𝑉𝑟𝑒𝑓,𝑅𝐻 (
𝑘200𝑚,𝑡𝑟,𝑇=1ℎ𝑟


𝑘𝑅𝐻,𝑡𝑟,𝑇=1ℎ𝑟
)𝐶𝑉 D.1 


Where:  


𝑉𝑠𝑡𝑢𝑑𝑦  is the full-scale wind speed at the study point location, in m/s. 


𝑉𝑟𝑒𝑓,𝑅𝐻  is the full-scale reference wind speed, measured 3m upstream at 


the study reference height. This value is determined by combining 


the directional wind speed data for the region (detailed in Section 


4.1) and the upwind terrain and height multipliers for the site 


(detailed in Section 4.3). 


𝑘200𝑚,𝑡𝑟,𝑇=1ℎ𝑟  is the standard deviation of the wind speed. 


𝑘𝑅𝐻,𝑡𝑟,𝑇=1ℎ𝑟  is the hourly mean terrain and height multiplier at the study 


reference height (see Section 3.3 and 4.3). 


𝐶𝑉  is the velocity coefficient measurement obtained from the hot-wire 


anemometer, which is derived from the following relationship: 


𝐶𝑉 =
𝐶𝑉,𝑠𝑡𝑢𝑑𝑦


𝐶𝑉,200𝑚
 


D.2 
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Where: 


𝐶𝑉,𝑠𝑡𝑢𝑑𝑦  is the coefficient measurement obtained from the hot-wire 


anemometer at the study point location. 


𝐶𝑉,200𝑚  is the coefficient measurement obtained from the hot-wire 


anemometer at the free-stream reference location at 200m height 


upwind of the model in the wind tunnel. 


The value of Vref,RH varies with each prevailing wind direction. Wind directions where there is 


a high probability that a strong wind will occur have a higher directional wind speed than 


other directions. To determine the directional wind speeds, a probability level must be 


assigned for each wind direction. These probability levels are set following the approach 


used in AS/NZS1170.2:2011, which assumes that the major contributions to the combined 


probability of exceedance of a typical load effect comes from only two 45 degree sectors.  


Maximum Gust-Equivalent Mean Wind Speeds 


The contribution to the probability of exceedance of a specified wind speed (ie: the desired 


wind speed for pedestrian comfort, as per the criteria) was calculated for each wind 


direction. These contributions are then combined over all wind directions to calculate the 


total probability of exceedance of the specified wind speed. To calculate the probability of 


exceedance for a specified wind speed a statistical wind climate model was used to describe 


the relationship between directional wind speeds and the probability of exceedance. A 


detailed description of the methodology is given by T.V. Lawson (1980).  


The criteria used in this study is referenced to a probability of exceedance of 5% of a 


specified wind speed. 


 


D.3 References relating to Data Acquisition 


American Society of Civil Engineers (ASCE), ASCE-7-10, 2010, “Minimum Design Loads for 


Buildings and Other Structures”. 


Australasian Wind Engineering Society (AWES), QAM-1, 2017, “Quality Assurance Manual”. 


Council on Tall Buildings and Urban Habitat (CTBUH), 2013, “Wind tunnel testing of high-


rise buildings”, CTBUH Technical Guides. 


Lawson, T.V., 1980, “Wind Effects on Buildings - Volume 1, Design Applications”. Applied 


Science Publishers Ltd, Ripple Road, Barking, Essex, England. 


Standards Australia and Standards New Zealand, AS/NZS 1170.2, 2011, “SAA Wind 


Loading Standard, Part 2: Wind Actions”.  
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Executive Summary 
This report accompanies a concept State Significant Development Application (concept SSD 
Application) submitted to the Department of Planning and Environment (DPE) pursuant to 
Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 
SSD Application is made under Section 4.22 of the EP&A Act. 


Specifically, this study addresses the aviation-related airspace overhead the Metro Quarter, 
which is subject to the Commonwealth Airports (Protection of Airspace) Regulations (APAR), 
and responds to the Secretary’s Environmental Assessment Requirements (SEARs) issued 
by the NSW Minister for Planning on 29 June 2018 (section 1.1). 


   
Metro Quarter Proposed Massing the viewed from the West, and the Site in Relation to Maximum Building Airspace Heights 


The SEARs refer to the potential impact of the concept proposal on the Prescribed Airspace 
of Sydney Airport. This is triggered when the top height of a proposed building or temporary 
structure exceeds the airport’s Obstacle Limitation Surfaces (OLS), or any other relevant and 
pre-defined airspace surface designed to protect instrument flight procedures and navigation 
infrastructure effectiveness. 


The study area, approximately 5.6 kilometres (3.1 Nautical Miles) from Sydney Airport, is 
situated in the small virtual corridor midway between the straight-in flight paths to the closest 
runways (Runways 07/25 and 16L/34R) and the Sydney Central Business District (CBD). 


At this location, the OLS is the lowest of the Prescribed Airspace surfaces. It slopes up from 
approximately 63m Australian Height Datum (AHD) at the southern-most corner to around 
73m AHD at the north-east corner of the Metro Quarter. Based on the concept proposal for 
the Metro Quarter, the three taller buildings (as depicted in the figure above) would infringe 
the OLS and would thus require prior airspace approvals under the APAR. Buildings other 
than the three tower buildings may or may not require prior approval, depending on their final 
location and height relative to the OLS. The maximum potential height of the buildings, or 
any temporary structures such as cranes that would require approval prior to construction, 
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are the height constraints imposed by the PANS-OPS surfaces, which protect the approach, 
missed approach and departure procedures for Sydney Airport. The constraining 
PANS-OPS surface overhead the Metro Quarter is a horizontal (flat) surface, at an elevation 
of 126.4 metres AHD, which protects the Category A and B circling procedure. The extent of 
it is illustrated in the image on the right-hand side of the figure above. The top heights of all 
buildings are below the PANS-OPS height constraint. 


Additional assessments included the following: 


• Potential impact on the contingency (one engine inoperative) procedures required by 
the regular passenger transport airline operators: no impact. 


• Potential impact on the helicopter flight paths to and from the nearby helicopter 
landing site at the Royal Prince Alfred Hospital: no impact. 


• Potential mitigations: 
o The Metro Quarter development is located between the Green Square Town 


Centre (GSTC), which is 1 km to the south and closer to the airport, and the 
CBD to the north, but within sufficiently proximity to each in aviation terms. It 
is also less than 200m from the existing Turanga and Matavai towers, which 
are located in the neighbouring Waterloo Estate State Significant Precinct 
(SSP) and which are approximately the same height as the tallest of the 
proposed Metro Quarter buildings (Building A, the northern-most tower). 
Logically this forms a virtual airspace corridor which contains buildings of 
equivalent heights in the GSTC to the south and in the adjacent Waterloo 
Estate, and far taller buildings in the CBD. 


o The Metro Quarter concept proposal does not challenge any of the airspace 
protection surfaces that already cater for existing buildings in this virtual 
corridor. 


• Construction feasibility in relation to the potential impact of cranes on airspace in the 
event of an APAR approval for the concept proposal: Feasible. All buildings at their 
maximum proposed heights could be constructed using cranes that will be able to 
operate at heights below the PANS-OPS height constraint. 


The study concluded that the concept proposal would not contribute any measurable 
adverse effect to the safety, regularity or efficiency of air traffic to and from Sydney Airport 
and or in the foreseeable future. 


As such, there is no technical impediment to approval of the building envelopes proposed as 
part of the Metro Quarter OSD. An application under the APAR, supported by a full 
aeronautical assessment and safety case, would be required to be made and would be 
expected to be approved by DIRD. 
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1.0 Introduction 
1.1 Purpose of this report  
This report accompanies a concept State Significant Development Application (concept SSD 
Application) submitted to the Department of Planning and Environment (DPE) pursuant to 
Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 
SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct 
(SSP) Study – Waterloo, submitted to the Minister for Planning (the Minister) in July 2018.  
That study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 
above and adjacent to Waterloo Station including a podium and three taller buildings which 
include commercial, residential, and community land uses. The concept SSD Application 
seeks consent for a building envelope and use for residential, retail, commercial, 
entertainment, community and recreational purposes, maximum building height, maximum 
gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 
associated car parking and the strategies and design parameters for the future detailed 
design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 
station development package, which would result in the combined delivery of the station, 
OSD and public domain improvements. The station and its public domain elements form part 
of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 
by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is 
for “commercial premises or residential accommodation” with a Capital Investment Value of 
more than $30 million, the project is identified as State Significant Development (SSD) 
pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 
Regional Development) 2011 (SRD SEPP). 


This report has been prepared to address the Metro Quarter Aeronautical Impact 
Assessment requirements and specifically respond to the Secretary’s Environmental 
Assessment Requirements (SEARs) issued for the concept SSD Application on 29th June 
2018 which states that the Environmental Impact Statement (EIS) is to address the following 
requirements:  


Reference SEARs Requirement Where Addressed in Report 


SSD 9393 
Key Issue 


5. Prescribed airspace for 
Sydney Airport 


The EIS shall identify any 
impacts of the proposal on the 
prescribed airspace for Sydney 


The whole of Section 2.0 


Specific References also include 
Sections 2.2.2.2 (p25), 2.2.3.2 (p28), 
2.2.4 (p30), 2.2.5 (p31) and 
2.2.6 (p32). 
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Airport. 


SSD 9393 
Key Issue 


19. Consultation 


During the preparation of the 
EIS, you must consult with the 
relevant local, State or 
Commonwealth Government 
authorities, service providers 
and community groups. In 
particular, you must consult 
with: 


• Sydney Airport Corporation 
Limited and the Civil Aviation 
Safety Authority 


Section 3.0 (p42) 


SSD 9393 Plans 
and Documents 


In addition, the EIS must 
include the following: 


• flight path report 


This report, with specific reference to 
the contents of Section 2.0 Scope of 
assessment (p20). 


 


1.2 Overview of Sydney Metro in its context 
Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 
system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 
for Australia's biggest city — revolutionising the way Sydney travels. Services start in the 
first half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long 
Term Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is 
identified as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects: 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 
project is now under construction and will open in the first half of 2019 with a metro train 
every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 
network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 
through the CBD and south west to Bankstown. It is due to open in 2024 with an ultimate 
capacity to run a metro train every two minutes each way through the centre of Sydney. 
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Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 
central business districts. This once-in-a-century infrastructure investment will double the rail 
capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 
Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 
Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 
provide an interchange with the T1 Northern Line to allow faster connections for customers 
from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD.   


Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 
Sydney suburban rail network, will increase the capacity of train services entering the 
Sydney CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s 
an increase of up to 60 per cent capacity across the network to meet demand. 


 


Figure 1: Sydney Metro alignment map 
 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 
line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 
Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 
together with new underground platforms at Central. Once completed, Sydney Metro will 
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have the ultimate capacity for a train every two minutes through the CBD in each direction - 
a level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 
to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 
demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 
also includes provision for the construction of below and above ground structures and other 
components of the future OSD (including building infrastructure and space for future lift 
cores, plant rooms, access, parking and building services, as relevant to each site). The 
rationale for this delivery approach, as identified within the CSSI application is to enable the 
OSDs to be more efficiently built and appropriately integrated into the metro station 
structures. 


The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 
that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 
applications to amend the CSSI Approval as outlined below: 


• Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 
Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 
Street together with inclusion of a new station entrance at this location referred to as 
Victoria Cross North. The modification also involves the relocation of the substation at 
Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 
was approved on 18 October 2017. 


• Modification 2 - Central Walk which involves additional works at Central Railway Station 
including construction of a new eastern concourse, a new eastern entry, and upgrades to 
suburban platforms. This modification application was approved on 21 December 2017. 


• Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 
Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 
(Macquarie) for the development of the station precinct. The proposed modification 
involves a larger reconfigured station layout, provision of a new unpaid concourse link 
and retention of the existing MLC pedestrian link and works to connect into the Sydney 
Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 
the original station design remains approved. This modification application was approved 
on 22 March 2018. 


• Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 
incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 
South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 
ancillary infrastructure and track and signalling works into the approved project. This 
modification application was approved on 13 December 2017.  
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The CSSI Approval as modified allows for all works to deliver Sydney Metro between 
Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 
conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 
metro standards. This part of the project, referred to as the Sydenham to Bankstown 
upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 
which an EIS was exhibited between September and November 2017. A Response to 
Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 
further exhibition and assessment. This application is subject to assessment and 
determination by DPE, taking into consideration a further Response to Submissions Report 
which was submitted to DPE in September 2018. 


1.3 Nominated State Significant Precinct - Waterloo 
Following the decision to locate a metro station in Waterloo, the Minister determined that 
parts of Waterloo are of State planning significance which should be investigated for urban 
renewal through the SSP process. Study requirements for such investigations were issued 
by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 
Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 
Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 
that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


• The Waterloo Metro Quarter (the Metro Quarter) 


• The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 
Study for the Estate to provide a planning framework for the construction of OSD within the 
Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 
proposed development to be delivered concurrently with the metro station, as an integrated 
station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 
Quarter SSP Study, it is anticipated that the SSP Study and the Environmental Impact 
Statement (EIS) for the SSD Application will be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 
While Waterloo Station and the OSD will form an integrated station development, the 
planning pathways defined under the EP&A Act require separate approval for each 
component of the development. In this regard, the approved station works (CSSI Approval) 
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are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) 
and the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 
below and above ground structures necessary for delivering the station and also enabling 
construction of the integrated OSD. This includes but is not limited to: 


• demolition of existing development 
• excavation 
• integrated station and OSD structure (including concourse and platforms) 
• lobbies  
• retail spaces within the station building 
• public domain improvements associated with the station 
• access arrangements including vertical transport such as escalators and lifts 
• space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 
connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 
‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 
northern station box and RL 35.1 over the southern station box), above which would sit the 
OSD. An example of this delineation is illustrated in Figure 2. 
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Figure 2: Delineation between the Metro station and OSD 
 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms.   However, the detailed design may be amended to incorporate these elements as 
part of the integrated station development. 


The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has undertaken design work to 
determine the technical requirements for the structural integration of the OSD with the 
station. This level of design work, together with the planning and design undertaken for the 
remainder of the Metro Quarter has informed the concept proposal for the OSD. It is noted 
that ongoing design development of the works to be delivered under the CSSI Approval 
would continue with a view to developing an Interchange Access Plan (IAP) and Station 
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Design Precinct Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the 
CSSI Approval. The detailed design for the Metro Quarter would continue to evolve having 
regard to the IAP and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 
delivered as part of the CSSI Approval to support pedestrian movements between transport 
modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 
kiss-and-ride bays on Cope Street), while other public domain works within the Metro 
Quarter are proposed as part of the OSD. Final details of public domain works for the OSD 
will be provided with the detailed SSD Application(s) following finalisation of the SDPP and 
IAP for the CSSI Approval.  


1.5 The site 
1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 
 
The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 
Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 
Church located at 103–105 Botany Road is within this block but is not part of the site.  
 
The site has an approximate area of 1.287 hectares (refer to Figure 3).  


 







 


 


  


 


© Sydney Metro 2018 
 
 


Page 13 of 45 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Y – Aeronautical impact assessment report 


 


 


 
 Figure 3: Waterloo Station location plan  
 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 
LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 
and less than 1 kilometre south of Redfern Station. 
 
Directly east is the Waterloo Estate, which is owned by the NSW Government and is under 
the management of NSW LAHC. The Waterloo Estate comprises 2,012 social housing 
dwellings and a small number of private dwellings in medium and high density forms, 
ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  
 
The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 
(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 
a range of businesses in technology and creative industries; and a start-up/business 
incubator hub. It is set to grow into a business park that will soon accommodate new 
premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 
committed to two major office towers).  
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Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern Street Village (in pink) 
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Figure 5 Nominate State Significant Precinct - Waterloo 
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The site comprises the following properties: 


• 136B Raglan Street  Lot 4 DP 215751 


• 59 Botany Road   Lot 5 DP 215751 


• 65 Botany Road   Lot 1 DP814205 


• 67 Botany Road   Lot 1 DP228641 


• 124-128 Cope Street  Lot 2 DP228641 


• 69-83 Botany Road  SP75492 


• 130-134 Cope Street  Lot 12 DP399757 


• 136-144 Cope Street  Lots A-E DP108312 


• 85 Botany Road   Lot 1 DP27454 


• 87 Botany Road   Lot 2 DP27454 


• 89-91 Botany Road  Lot 1 DP996765 


• 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


• 156-160 Cope Street  Lot 31 DP805384 


• 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


• 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


• 170-174 Cope Street  Lot 2 DP205942 


 
The buildings and structures on the site are now demolished in accordance with the CSSI 
Approval, with the exception of one building which is being used to support construction. 
 


1.6 Overview of the proposed development 
This concept SSD Application follows the submission of a SSP Study which supports a 
proposal to amend existing controls to facilitate the proposed development. The concept 
SSD Application will in turn comprises the first stage of seeking SSD development consent 
for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 
the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 
and strategies to inform the future detailed design of the OSD. It specifically seeks approval 
for: 


• maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


• A maximum gross floor area (GFA) of 68,750 square metres, comprising: 


− approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 
70 social housing dwellings 
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− approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


− approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000  square metres of floor space for community uses 


• a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses 


• residential uses above podium level in various building forms including three buildings 
of 23, 25 and 29 storeys (Relative Level (RL) 96.9, 104.2 and 116.9 metres AHD 
respectively) 


• use of the OSD space provisioning within the footprint of the CSSI Approval 


• public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads 


• car parking for up to 427 vehicles 


• cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter.  Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station 


• loading, vehicular and pedestrian access arrangements 


• strategies for utilities and services provision 


• strategies for managing stormwater and drainage 


• a strategy for the achievement of ecologically sustainable development 


• a public art strategy 


• provision for future signage zones 


• a design excellence framework 


• the future subdivision of parts of the OSD footprint (if required). 


 
It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 
the site, approved under CSSI Approval. The total GFA for the integrated station 
development, including the station GFA is approximately 77,165 square metres, which is 
equivalent to an FSR of approximately 6:1. 
 
Key parameters of the Concept proposal based on the current level of design development 
are indicated at Figure 6 and Figure 7. 
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Figure 6 Proposed massing, viewed from the west 
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Figure 7 Proposed massing, viewed from the east 
 
The proposal is a significant opportunity to contribute to the urban renewal process for the 
Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 
possible after completion of the Sydney Metro works (earmarked to open 2024) would 
ensure buildings within the Metro Quarter are occupied to support maximum patronage of 
the proposed metro station. 
 
The Metro Quarter would contain a mix of uses including residential, commercial, retail, 
community facilities and services and cultural opportunities sufficient for daily life to be 
provided for within the wider neighbourhood and to support the activation of the precinct. 
This would help make Waterloo one of the most connected and attractive inner-city places to 
live, work and visit. 
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2.0 Scope of assessment 
2.1 The Concept Proposal, Massing and Planned Building Heights 
Figure 8 shows the proposed massing and the maximum building envelope heights of all 
buildings. The PANS-OPS height shown on the diagram is the limiting airspace height that 
was determined from the aeronautical impact assessment, the details of which can be found 
in Section 2.2 of this report. Table 1 below documents the top building heights used for the 
aeronautical assessment. 


 
Source: UGDC, Turner 
Figure 8: Proposed Massing Schedule & Building Heights (View from the West) 


Table 1: Proposed Building Heights 


Building 


Height Used for 
Airspace 


Assessment 
Metres AHD 


Building 
Elevation 


RLs 
Proposed  


Metres AHD 
Source of Height from 


Massing Plan 


A – Northern Tower 116.9 116.9 Top of Lift Overrun 


B 71.6 71.6 Top of Plantroom 


C 49.8 49.8 Top of Roof / Parapet 
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Building 


Height Used for 
Airspace 


Assessment 
Metres AHD 


Building 
Elevation 


RLs 
Proposed  


Metres AHD 
Source of Height from 


Massing Plan 


D 56.2 56.2 Top of Plantroom 


E – Central Tower 104.2 104.2 Top of Plantroom 


F – Southern Tower 96.9 96.85 Top of Plantroom 


G 64.1 64.06 Top of Plantroom 


H 34.4 34.4 Podium, Top of Roof / 
Parapet 


 


The 3D model of the overall concept proposal viewed from the west, as depicted in Figure 9, 
highlights the orientation of the proposal in relation to Sydney Airport and the Sydney CBD. 


 
Source: UGDC, Turner 
Figure 9: Metro Quarter in 3D view from the West, shown in relation to CBD and Sydney Airport 


 







 


 


  


 


© Sydney Metro 2018 
 
 


Page 22 of 45 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Y – Aeronautical impact assessment report 


 


 


2.2 Aeronautical Impact Context & Analysis 
The aeronautical assessment is based on the Metro Quarter site boundary and the building 
envelopes presented in the concept proposal. Where possible, for example, where a limiting 
airspace surface height was horizontal, height impacts were calculated based on the height 
of the different building envelopes. However, where this was not possible (because the 
airspace surfaces sloped up across the site and the building envelope locations were not 
final at the time of assessment), the airspace assessments were made based on a single 
point south of the site boundary. This approach was taken to ensure conservative results 
that would be applicable to the entire Metro Quarter. 


2.2.1 Location of the Proposed Development 


The site lies to the north of Sydney Airport, approximately 5.65 kilometres (3.1 Nautical Miles 
(NM)) from the aerodrome reference point (ARP) at a bearing of 009° Magnetic (M) or 
022° True (T) — as indicated in Figure 10 below. 


The primary measurement point used is the south-western corner of the Metro Quarter, at 
the corner of Botany Road and Wellington Street, Waterloo. The south-eastern boundary 
point is at the corner of Cope Street intersection with Wellington Street. 


Other key measurement references are: 


• In relation to Runway (RWY) 07/25, the cross-runway 


o ~4.45km (2.4NM) at 001°M (013°T) from the threshold of RWY 25 
o ~3.89km (2.1NM) from the extended runway centreline 


• In relation to Runway (RWY) 16L/34R, the eastern parallel runway 


o ~5.96km (3.2 NM) at 357°M (010°T) from the threshold of Runway (RWY)16L 
o ~2.25km (1.2NM) from the extended runway centreline 


In addition, it is noted that the Metro Quarter, at its southern border, is approximately 780 
metres (0.4NM) to the north of the most significant development in the local region, the 
Green Square Town Centre, which is partly developed, and which has a maximum airspace 
height approval (for buildings and/or cranes) up to 125 metres AHD. This development will 
have the potential to provide a ‘shielding effect’ to buildings proposed for the Metro Quarter, 
thereby facilitating the airspace-related height assessment and approval path for 
developments. 


It is also noted that the maximum heights of the Metro Quarter buildings took into 
consideration the heights of the nearby Turanga and Matavai social housing buildings in 
adjacent the Waterloo Estate, located some 150-200 metres to the north-east and east-
north-east (see Figure 11). The building envelope proposed for Building A of the Metro 
Quarter concept proposal would be no more than 1.9 metres taller than the existing Matavai 
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tower, and all other building envelopes proposed would be lower than both of the existing 
Waterloo Estate buildings.  


The other airports in the Sydney Basin are too distant from the study area to have any 
impact on the airspace overhead the precinct. 


 
Figure 10: Metro Quarter in relation to Sydney Airport 
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Source: UGDC, Strategic Airspace 
Figure 11: Aerial View of the Proposed Metro Quarter in relation to the nearby development precincts 


2.2.2 Methodology 


The methodology used to determine the maximum permissible building heights is based on 
an orderly assessment of the potential impact against the various elements described in this 
section. 


2.2.2.1 Airspace Regulations 


The proposed development site is subject to the Airports (Protection of Airspace) 
Regulations (APAR), pursuant to the Commonwealth’s Airports Act 1996, because of its 
proximity to Sydney Airport and its proposed height. These regulations, which are 
administered by the Commonwealth Department of Infrastructure, Regional Development 
and Cities (DIRD), define:  


• how building height limitations due to airspace safety can be determined 
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• the process for gaining approval of the proposed development under the regulations. 


The Prescribed Airspace Regulations, and their impact upon building height limitations, are 
described below. 


2.2.2.2 Prescribed Airspace 


Prescribed airspace, as defined under the APAR, includes at minimum: 


• Obstacle Limitation Surfaces (OLS) 


− The OLS surfaces are used to identify buildings and other structures that may have an 
impact upon the safety or regularity of aircraft operations at an airport. This impact 
depends upon both the type of operations at the aerodrome and which OLS surfaces are 
penetrated by a (proposed) building or structure. 


− The OLS are flat and rising (invisible) surfaces around the airport. They are based on the 
geometry of the airport and its runways and therefore they rarely change. 


− If a permanent building development (or temporary crane) that is proposed at a height that 
will penetrate (exceed) the height limit of an OLS surface, then an application must be 
made to the Commonwealth Department of Infrastructure, Regional Development & Cities 
(DIRD) — via the closest airport, and with copies to any other potentially affected airport — 
for an airspace height approval prior to construction of the permanent development and/or 
erection of the temporary crane obstacle. Such applications should demonstrate the 
proposed building development does not penetrate or adversely affect surfaces protecting: 
instrument flight procedures (PANS-OPS surfaces); radar vectoring; navigation 
infrastructure; or anything else that might affect the safety or regularity of operations at the 
airport. 


• PANS-OPS Surfaces 


− PANS-OPS surfaces represent the protection surfaces for published instrument flight 
procedures to and from the airport. These surfaces comprise flat, sloping and complex 
surface components. 


− PANS-OPS surfaces must not be penetrated by either permanent or temporary buildings 
or structures. However, for a variety of reasons, PANS-OPS surfaces can and do change 
over time. 


− As flight procedures are changed from time to time (usually by Airservices Australia), the 
PANS-OPS Surface Plan published by an airport may not reflect the current situation — 
requiring that the assessment references the airport’s plans and also review of the 
published charts for current (or pending) instrument flight procedures and evaluation of the 
associated PANS-OPS height limits. The regulations also make a provision for any factor 
which may be deemed to adversely affect the safety, regularity or efficiency of aircraft 
operations at an airport. In light of this, it is also necessary to consider the other factors 
such as those listed below. 


• Other Considerations 


− Sydney Airport’s Declared Airspace Plans additionally include: 
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o Radar Terrain Clearance Charts (RTCC), which depict the areas and height limits 
related to the Minimum Vector Altitudes (MVAs) used by Air Traffic Controllers when 
vectoring aircraft. 


o Lighting and visual guidance protection plans — used for approach guidance by 
aircraft, especially at night and in times of poor visibility. 


o Navaid and radar evaluation / protection surface plans. 


− Other Factors 


o Protection for other Instrument Flight Procedure surfaces, where the procedures are 
not classified as PANS-OPS and/or have been omitted from Sydney Airport’s declared 
PANS-OPS surfaces charts. These may include a variety of Required Navigation 
Procedures (RNP). 


o Airline Engine-Out (Contingency) Take-Off Splays (as per Civil Aviation Order 20.7 1b) 
These are generally assessed independently by the airlines as part of their own 
evaluations of any given airspace height application, but it is prudent to evaluate any 
potential impact in advance. 


o Other miscellaneous factors that may be considered as potential safety issues by any 
of the key stakeholders, and the Civil Aviation Safety Authority (CASA) in particular. 
This may also include protection of critical airspace for visual flight procedures used 
for emergency service helicopter landing sites. 


Note: Airspace that is approved by the DIRD as Declared Airspace is considered part 
of an airport’s Prescribed Airspace. 


2.2.2.3 Note about Heights: Australian Height Datum (AHD) vs Above Ground 
Level (AGL) 


All “heights” provided in this document are elevations expressed in metres in AHD, and thus 
they are true elevations, and not heights above ground level (AGL). 


For estimating maximum development heights AGL, the ground elevation AHD should be 
subtracted from the airspace height limits AHD. 


Note also for aviation-related airspace height limits, any building height approval under the 
Airports (Protection of Airspace) Regulations is regarded as inclusive of the building itself 
plus all rooftop furniture and overruns (plant buildings, lift risers, etc). 


2.2.2.4 The Application Pathway for Airspace Height Approvals 


All applications under the Airports (Protection of Airspace) Regulations for permanent 
structures (called controlled activities) and temporary (short-term controlled activities) must 
be submitted to DIRD, at the appropriate time, through the closest relevant airport, in this 
case Sydney Airport. It is expected that these applications would be made at the detailed 
SSD Application stage, once the detailed design and construction methodology are 
developed. 
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Applications should include aeronautical impact assessment reports that are based on the 
most current plans for the proposed development available at the time. For major 
developments, such reports should include consideration of cranes that will be required for 
construction: this information will be used for assessment of the feasibility of constructing the 
buildings if approved at the maximum heights sought. Separate applications for cranes 
would also be required at the appropriate times during the construction period, prior to their 
erection. 


There are a number of factors and considerations that would influence a decision on when to 
make an APAR application for a building. Common decision criteria are outlined below. 


• The need for early certainty of approval, versus the effort entailed in preparing 
documentation and supporting details required to prepare and justify an APAR application 
that can be approved. 


• Application assessment lead time: under the APAR, the minimum processing time for 
evaluation is 49 days, but it may be substantially longer before a determination is made if 
additional information and/or clarifications are required. 


• Approvals are sometimes not required prior to submitting a development application (DA) 
but in other cases planning assessment requires a level of certainty that an APAR 
application would be approved in the event that the planning proposal or DA is approved. 


− Some DAs are granted with the requirement to secure an airspace height approval as a 
consent condition. 


− Sydney Airport, CASA and DIRD prefer to process applications that already have DA 
approval for several reasons: 


o Because applications based on advanced development plans and designs (eg, to 
DA level or beyond) will have enough associated information — eg, a Construction 
Management Plan which includes preliminary crane plans — that will help to 
support and justify the feasibility of construction in the event of an APAR approval; 
and 


o To reduce the likelihood that they will have to re-evaluate the sites for amended 
applications in the future due to changed designs (for example, following DA 
resolution). 


− In the event that changes to a design or construction events are likely to exceed an 
approval already granted for the site, an application for an amendment to the pre-existing 
approval would need to be made. The documentation requirements and assessment 
periods for amendments are usually the same as for an initial application. 


2.2.2.5 Applications for Buildings 


For proposed developments that would penetrate the OLS, such as those proposed as part 
of the concept proposal for the Metro Quarter, Sydney Airport Corporation Limited (SACL) 
will seek consultation from Airservices Australia, CASA and other key stakeholders (such as 
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major airlines), and then within 3 weeks from the date of receipt forward the application to 
DIRD. Upon final receipt of technical calculations and agency and stakeholder feedback, 
DIRD would make a determination and advise the SACL and the applicant. Whilst the APAR 
provide a 4-week response timeframe for the DIRD response, there are provisions whereby 
this timeframe can be extended, especially where DIRD seeks clarification or further 
information to help in the assessment of complex cases. 


A successful application would be given approval under Regulation 14 of the APAR as a 
controlled activity. 


2.2.2.6 Applications for Cranes 


For proposed cranes and temporary structures that would penetrate the OLS but not infringe 
the PANS-OPS constraint overhead, SACL may grant approval of applications under 
delegation. If an application seeks approval for cranes that would penetrate the PANS-OPS 
height constraint, permission may be granted subject to operational and safety assessments, 
as well as the agreement of SACL. In such cases, a crane which infringes the PANS-OPS 
would be approved for a maximum duration of 3 contiguous months as a short-term 
controlled activity under Regulation 14(5) of the APAR. 


2.2.3 Airport Plans & Aeronautical Data References for the Study 


2.2.3.1 Sydney Airport Master Plan 2033 


The current plan in effect, the Sydney Airport Master Plan 2033 which was prepared in 2015, 
no longer accurately reflects the current airspace height constraints due to changes to 
navigation and airspace that have occurred over recent years. This is because of changes in 
some standards and changes in operational requirements that are beyond the control of 
Sydney Airport. 


SACL is currently revising the Master Plan with a vision for Sydney Airport in 2039. The 
Sydney Airport Master Plan 2039 preliminary draft, released in September 2018 for public 
consultation, indicates no changes to the airport infrastructure which would affect the 
existing OLS, nor does it forecast any changes to the flight paths of the PANS-OPS 
procedures that are currently in place. Based on the current timeline, Sydney Airport has 
advised that they would anticipate that the final Master Plan 2039 would be approved (by 
DIRD) around April-May 2019. 


2.2.3.2 Sydney Airport Prescribed Airspace Plans 


The currently available plans — including OLS, PANS-OPS, airspace related to the 
protection of radar and ground-based navigation aids, and the RTCC surfaces — were 
published in March 2015 as the Declared Airspace for Sydney Airport. Like the Master Plan 
2033 they no longer reflect the current airspace height constraints due to changes in on-
airport navigation-related infrastructure and PANS-OPS flight procedures since that time. 
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2.2.3.3 Procedure & Airspace Charts published by Airservices Australia 


These charts are regularly updated every three months and the updates are published on 
Airservices Australia’s website six weeks prior to implementation. These charts reflect 
changes in the international standards for PANS-OPS procedures, changes in the navigation 
infrastructure used and other changes implemented as a result of air traffic management 
demands and practices from time to time. 


The PANS-OPS instrument flight procedures published in these charts are the procedures 
pilots are obliged to follow. Hence, they are the best source of information in deriving current 
airspace restrictions. The height limitations identified in this report are based on the most 
recent version of these and other relevant charts published by Airservices Australia. 


2.2.3.4 Effects of Recent Changes 


There have been significant changes to Sydney Airport airspace in recent years. These 
changes have been caused by new types of operations, new navigation technology and 
changed safety criteria and standards which are developed and maintained by the 
International Civil Aviation Organisation (ICAO) and used by Airservices and CASA. Most of 
these changes have not affected the critical airspace directly above the Metro Quarter site. 


All such changes that have been identified from Airservices and ICAO documents and have 
been taken into consideration in this report. These are the constraints that are relevant for 
the foreseeable future. 


2.2.3.5 Trends that May Affect the Airspace over the Metro Quarter 


The Master Plan 2033 identified several trends, mostly in terms of aircraft types and number 
that may affect the environmental (noise) impact and airspace limitations over the Metro 
Quarter. These trends were: 


• A slowly decreasing number of General Aviation and Corporate Aviation operations: 
these types of airport users are the most likely to use the most restrictive PANS-OPS 
operation (the Category A and B Circling Area) affecting the Metro Quarter site.  As the 
number of potential users of this type of landing procedure diminishes, the relevance of 
this most restrictive surface diminishes. This strengthens any argument for changing or 
removing the restriction. 


• Increasing use of newer navigation technologies: this will decrease the need for the 
Category A and B Circling Area and may eventually reduce the current reliance on ‘radar 
vectoring’ which is the cause of the second most restrictive surface (the RTCC) above the 
Metro Quarter site. No other changes to flight paths that would impact the Metro Quarter 
are anticipated. 


• The increasing number of new technology larger passenger transport aircraft, which are 
more efficient and have significantly lower noise emissions. This aspect is not anticipated 
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to change the impact of flight paths in any way that will affect height constraints overhead 
the Metro Quarter. 


The preliminary draft of the Master Plan 2039 currently available for review and comment 
forecasts no changes to the flight paths currently in use, which means that there are no 
consequential changes to airspace height limits that would further constrain the maximum 
building heights in the Metro Quarter. 


2.2.4 Analysis Summary 


The impact of the various building height limitations, from lowest to highest, is summarised in 
the following table. 


Table 2: Analysis Summary — Airspace Height Constraints for the Metro Quarter 


Height 
Limits 
(AHD) 


Height Limit 
Detail Comment 


63m – 
73m 


OLS Conical 
Surface 


The OLS height limits applicable to the Metro Quarter site (as 
per the 1m contours depicted in Figure 12) 
Any development that would exceed the relevant limiting 
heights at the location would require a prior ‘airspace height’ 
approval from DIRD under the APAR. An application can be 
made for each building separately, or for the Metro Quarter as a 
single site. 
To facilitate technical coordination with the aviation authorities 
and a timely application and approval process, any such 
application(s) should be made via or with the assistance of an 
airspace consultant. 


126.4m PANS-OPS 
Circling Surface 
for Category 
A & B Aircraft 
— Entire Metro 
Quarter 


This constraint is the maximum permissible building height 
(including heights for long term crane usage) that would be 
approved by the aviation authorities in the relevant areas 
(see Figure 13) 
The vertical space available between the top of all buildings 
(and for Building A, the top of roof rather than the top of the 
overrun) and this PANS-OPS height constraint leaves ample 
room for cranes. Consideration may need to be given to the 
construction technologies and types of cranes used for any 
buildings where the maximum heights sought are close to this 
PANS-OPS height constraint. 


152.4m Radar Terrain 
Clearance Chart 
(RTCC) / 
Minimum Vector 
Altitude (MVA) 


This constraint, which sits above the PANS-OPS Circling height 
limit across the entire Metro Quarter, is the absolute maximum 
permissible building height (including crane heights) that would 
be approved by the aviation authorities in the event that a 
temporary approval was granted for a crane that would infringe 
the PANS-OPS Circling Surface Height.  
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Height 
Limits 
(AHD) 


Height Limit 
Detail Comment 


N/A or 
>152.4m 


PANS-OPS 
Approaches & 
Departures 
Surfaces 


The study area is outside the extent of the protection areas of 
PANS-OPS Approach Surfaces for Sydney Airport. Where 
PANS-OPS Missed Approach and Departure Procedure 
Surfaces do overlay the study area, the limiting heights are 
higher than that of the RTCC/MVA constraint. 


NA Other Surfaces The study area is outside any airspace protection requirements 
related to Sydney Airport’s Navigation and Airport Lighting and 
Visual Guidance facilities, as well as those related to Airline 
Engine Inoperative contingency take-off procedures. 


 


2.2.5 OLS Analysis 


Figure 12: Waterloo Precinct in relation to Sydney Airport’s OLS 


The height limit of Sydney Airport’s OLS overhead the precinct is defined by the Conical 
Surface, which rises at a gradient of 5 per cent from the south-west to the north-east, as 
depicted in Figure 12 above. 
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Table 3: Proposed Building Heights, OLS Impact and Relevance to Building Height Application 
Requirements under APAR 


Building 


Proposed 
Max Height 


(Metres AHD) 


Probable OLS 
Impact 


Clearance / 
Penetration 


(Metres AHD) Height Approval Implication 


A – Northern 
Building 


116.9 ~ –47 Will penetrate the OLS; prior airspace 
height approval will be required 


B 71.6 ~ –3 May penetrate the OLS, subject to final 
design footprint. Need for prior height 
approval subject to OLS impact. 


C 49.8 ~ 18 No OLS impact; prior height approval for 
this building N/A 


D 56.2 ~ 12 No OLS impact; prior height approval for 
this building N/A 


E – Central Building 104.2 ~ –37 Will penetrate the OLS; prior airspace 
height approval will be required 


F – Southern 
Building 


96.9 ~ –32 Will penetrate the OLS; prior airspace 
height approval will be required 


G 64.1 ~ 0 
 


May penetrate the OLS, subject to final 
design footprint. Need for prior height 
approval of the building subject to OLS 
impact. 


H 34.4 ~ 30 No OLS impact; prior height approval for 
this building N/A 


In summary, based on the building envelopes proposed, three buildings A, E and F would 
penetrate the OLS and would require airspace approvals prior to construction. Subject to 
final designs, the mid-rise buildings B and G may infringe the OLS. The other buildings 
would below the OLS and therefore are not expected to require approval. 


2.2.6 PANS-OPS Analysis 


In addition to reviewing the PANS-OPS Surfaces chart of Sydney Airport’s Prescribed 
Airspace (as declared and approved by DIRD in 2015), assessment was conducted of the 
following instrument (non-visual) procedure types for Sydney Airport, as published by 
Airservices Australia in the Australian Aeronautical Information Publication (AIP) Departure 
and Approach Procedures (DAP), up to Amendment 155 (effective 24-May-2018 to 
15-Aug-2018). 


• The Circling Minima and Minimum Sector Altitudes (MSAs) for existing PANS-OPS 
procedures 
“Area” procedures, which provide protection for aircraft manoeuvring or circling within defined 
areas above the airport and surrounds 
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• The discrete minima for the Instrument Approach Procedures. 
• Missed Approaches — as part of the evaluation of Approach Procedures 
• The existing Standard Instrument Departure Procedures (SIDs) 


Of the approach and departure procedures, only procedures that might be relevant to the 
Metro Quarter are included in this report. Principally these are procedures for the eastern 
north-south runway (RWY 16L/34R) and the east-west runway (RWY 07/25), as well as the 
“area” procedures. 
The western north-south parallel runway (RWY 16R/34L) is not mentioned because of the 
location of the site in relation to the airport, and because aircraft using that runway are 
prohibited from operation to the east of the runway centreline (so as not to cause conflicts 
with aircraft on the other parallel runway). 


As the building is still subject to detailed design, the overall site envelope has been used for 
assessment of the impact of PANS-OPS surfaces on building heights. This means that the 
closest corner of the site to the relevant runway end of each procedure is used to determine 
the height limitation. Height limitations will be slightly higher than these ‘closest corner’ 
heights at other locations within the Metro Quarter.  


The Sydney Airport Master Plan 2033 and the Sydney Airport Master Plan 2039 preliminary 
draft were also reviewed for potential future impact (refer also 2.2.3.1 above, p28). The 
Master Plans do not forecast any changes to procedures that would, to our best knowledge, 
make the airspace above the Metro Quarter any more constraining than that resulting from 
analysis of the current PANS-OPS procedures. 


Analysis determined that the Metro Quarter is not constrained by protection surfaces related 
to approach flight procedures to runways at Sydney Airport, and although the Metro Quarter 
is under the protection surfaces for some missed approach and departure procedures, the 
effective height limit imposed on the site is by the surface related to the Circling Procedure 
for Category A and B Aircraft. 


Table 4 below provides a quick-reference summary of the PANS-OPS height constraints 
overhead the Metro Quarter, in reverse order of height. The lowest height is the applicable 
constraint; others are shown for information purposes only. More detail about the 
assessment of these PANS-OPS surfaces is provided below. 
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Table 4: PANS-OPS Height Limit Summary 


Procedure 


Height 
Limit 


(Metres 
AHD) Description 


Circling 126.4 Category A & B Circling — out to the extent of 3DME (a measurement 
from an on-aerodrome navaid, expressed in Nautical Miles; 3DME is 
approximately 5.6 kilometres), after which Circling is not permitted. 


Approaches and Missed 
Approaches to all 
Runways 


N/A 
or 


>220+ 


Outside the lateral protection areas of approach procedures for the 
closest runways - RWY 16L, 07 and 25. 
The missed approach surfaces for RWY 34R missed approach 
procedures are all higher than 220 metres at the SE corner of the site.  


Departures ~198.6+ The most restrictive departure surface is that for the RWY 34R departure. 
This surface has an elevation of 198.6 metres at the SW corner of the site 
and is higher over the rest of the site. 


Minimum Sector Altitude 
(MSA) 


335.2 10NM Inner MSA of 2100 feet. 
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Figure 13: PANS-OPS & RTCC/MVA Height Constraints overhead the Metro Quarter 


2.2.6.1  “Area” Procedures 


A Minimum Sector Altitudes (MSAs) 


The height restrictions imposed by Minimum Sector Altitudes are higher than the limits 
imposed by other procedures. 


B Circling Minima 


These are areas that define where and how low aircraft are allowed to circle the airport 
before landing. They are only applicable to some of the approach procedures. 
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The Metro Quarter site is entirely covered by the circling restriction applicable to Category A 
and B aircraft. It extends from the airport, across the site, until a location 3DME (a 
measurement from an on-aerodrome navaid, expressed in Nautical Miles; 3DME is 
approximately 5.6 kilometres) from the airport, beyond which circling is not permitted. 


In the area not covered by the circling restriction (the northern portion of the adjacent 
Waterloo Estate SSP), the surface heights associated with other the instrument approach 
and departure procedures are applicable — except where other surfaces are more restrictive 
(see 2.2.7 Other Assessment Considerations, p38). 


Procedure  Feature and / or Restriction Description 


Cat A & B 
Circling 


Horizontal Surface: 
• Covers the entire Metro Quarter: 


126.4 metres 


See Figure 13 above. 
Covers most of the site, with the exception of 
the north-eastern top of the Waterloo Estate. 
Category A & B Circling — out to the extent 
of 3DME (a measurement from an on-
aerodrome navaid, expressed in Nautical 
Miles; 3DME is approximately 5.6 kilometres), 
after which Circling is not permitted 


The above limit cannot be changed according to the regulations. 


Potential Option to Propose Removal of No Circling Distance & Circling-related Constraint 


It is also noted that the implementation of the No Circling Area after 3DME applicable only in 
the north-east quadrant between the eastern parallel runway RWY16L/34R and the cross 
runway RWY 07/25 does not comply with the international PANS-OPS standard. Therefore, 
any future height application for the Metro Quarter could potentially include a proposal, 
supported by a technical argument and safety case, for the removal of the circling area 
within that specific quadrant (which overlays the Metro Quarter). In such case, the next 
highest height constraint would apply — i.e. most limiting of the next PANS-OPS surface 
height limit or the RTCC surface height limit. 


2.2.6.2 Instrument Approaches & Missed Approaches 


The impact of each of the relevant PANS-OPS protection surfaces for current approach and 
missed approach procedures for Sydney Airport are provided below. 


Note also that where specific guideline height limits are provided, they are relevant only to 
the specific procedure. Other procedures mentioned in this report may impose more 
restrictive height limits over the same location. 


Note that the measurement point used for height assessments was the southern-most point 
of the adjacent Waterloo Estate precinct, which means that the resultant procedure height 
limits reported here in relation to the Metro Quarter are conservative. 
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The height restrictions due to the instrument approach procedures vary across the site, but 
for the most part are irrelevant because the PANS-OPS surface height of 126.4 metres, 
associated with the circling minima, is more restrictive. 


A Approach Procedures to RWY 16L and RWY 25 


The Metro Quarter is laterally clear of the protection surfaces of the following procedures: 


• RWY 16L RNAV(GNSS) Approach 
• RWY 16L ILS and GLS Approaches – outside the lateral extent of the Basic ILS 


surfaces 
• Runway 25 RNAV(GNSS) Approach 
• RWY25 ILS and GLS Approaches – outside the lateral extent of the Basic ILS 


surfaces. 


B Missed Approach Segments of Approach Procedures for RWY 07 and RWY 34R 


The following procedures do not impose any height limit on the site, either because the 
limiting heights are so high (higher than other more restrictive surfaces) or the site is laterally 
outside the protection surfaces. The lowest of the height limits from any of the following 
procedures is higher than 185 metres AHD at the southern-most point of the adjacent 
Waterloo Estate. The limiting heights related to departures increase across the precinct. 


• RWY 07 RNAV(GNSS) Missed Approach – outside the lateral extent of the missed 
approach 


• RWY 07 ILS and GLS Missed Approaches – outside the lateral extent of the Basic 
ILS surfaces 


• RWY 34R RNAV(GNSS) Missed Approach: higher than 265 metres 
• RWY 34R ILS and GLS Missed Approaches 
• 2.5% Missed Approach: higher than 249 metres AHD 
• 4.0% Missed Approach: higher than 222 metres AHD 


2.2.6.3 Departures 


Height limitations are imposed by departure procedures from both RWY34R and RWY07.  
The height calculations for departure procedures use the same measurement point as used 
for assessment of impact of the approach and missed approach procedures. The height 
constraints from these procedures are: 


• RWY 34R: higher than 199 metres AHD 
• RWY 07: higher than 234 metres AHD 
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2.2.7 Other Assessment Considerations 


The following table provides a brief assessment of other considerations. 


Table 5: Other Assessable Height Limitations — including the RTCC MVA Limit 


Procedure 


Height 
Limit 


(Metres 
AHD) Description 


 RTCC / MVA 
 
 
 


152.4 This height constraint is applicable over the entire Metro Quarter. 
This is the limit related to the MVA, which is used by air traffic controllers. 
This information is sourced from the RTCC published as part of Sydney 
Airport’s Prescribed Airspace Plans. 


Navigation Infrastructure N/A The proposed development is too far from the airport to affect any 
navigation infrastructure. 


Airlines Engine Out 
Procedures 


N/A Engine Out procedures (from RWY 34R, the most relevant take-off 
runway end) are designed and maintained by each of the passenger 
transport aircraft operators in accordance with the relevant regulations. All 
such procedures necessarily take into account Sydney Tower Eye, which 
is closer to the airport and taller than the proposed development. 
As such this proposal will not adversely affect any contingency 
procedures. 


Strategic Helicopter 
Landing Sites 


N/A The precinct is sufficiently distant from the nearest Strategic Helicopter 
Landing Site (SHLS), which is located at the Royal Prince Alfred Hospital, 
and is laterally clear of the preferred flight paths and their associated 
protection areas. 


There are no other considerations that might limit the building height at the project site. 


2.2.7.1 Radar Terrain Clearance Chart (RTCC) / Minimum Vector Altitude 
(MVA) Surface 


The surface depicted in Sydney Airport’s RTCC overhead the Metro Quarter protects the 
airspace used by air traffic controllers as the lowest MVA they can use for vectoring aircraft. 


The RTCC / MVA height limit overhead the entire study area is 152.4 metres AHD. This 
surface constraint becomes the effective limit where it is lower than surface heights related 
to PANS-OPS procedures. In this case, it comes into effect over the north-east portion of the 
neighbouring Waterloo Estate, outside the area where the Circling Surface limit is more 
constraining. This is depicted in Figure 13 above. 


NOTE (refer also 0, p35):  
If the PANS-OPS Circling Area surface height, which currently constrains development in the 
Metro Quarter was to be removed, this RTCC surface height would become the constraining 
height applicable across the entire Metro Quarter. 
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2.2.7.2 Proximity to Emergency Helicopter Landing Site & Flight Paths 


The Metro Quarter, at the closest point of the site, is approximately 1.7 kilometres from the 
Strategic Helicopter Landing Site (SHLS) at the nearby Royal Prince Alfred Hospital. The 
helicopter emergency management services (HEMS) to this facility are provided by the NSW 
Ambulance helicopter service. Whilst not formally part of the Prescribed Airspace of Sydney 
Airport, the requirement that new developments not interfere with such facilities and their 
associated HEMS flight paths was added, as Guideline H, to the National Airports 
Safeguarding Framework (NASF) in 2018. As such, the potential impact of new 
developments is now included as part of set of the key factors to be considered when 
evaluating airspace approvability under the APAR. 


In this instance, the Metro Quarter is laterally clear of the HEMS flight paths to and from this 
SHLS (as illustrated in the Figure 11), and their associated flight path protection areas (not 
shown). Thus, the Concept Plan would have no adverse impact in this regard. 


 
Figure 14: Metre Quarter in relation to the nearest Emergency HLS (at Royal Prince Alfred Hospital) 
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2.2.8 Other Approvability Measures in relation to Sydney Airport Operations 


Other short-term (i.e. during construction) and long-term factors to consider that could 
potentially impact on aviation operations, and therefore ultimately approvability from the 
aviation point of view, include the nature of the materials used externally (e.g. reflectivity), 
lighting and contribution to wind turbulence. The approvability in relation to environmental 
impact due to aircraft noise overhead the site is excluded from this assessment. 


Based on the location of the site in relation to the airport, the aspect of the taller buildings in 
relation to runway alignments, the maximum proposed heights, the configuration of the 
buildings within the site and the nature of the development as a mixed-use development: 


• It is noted that the entire Metro Quarter is outside the zones defined in the Civil 
Aviation Safety Regulations (CASR MOS Part 139) as requiring special external 
lighting constraints — thus no adverse impact from this point of view. 


• The proposed development would not contribute any negative impact on aviation 
operations in terms of reflectivity. 


Finally, based on the relatively low height of the buildings and their configuration within the 
site, taken together with the location of the site in relation to the runway, no wind turbulence 
that is measurable to a level where it would provide an adverse impact on aviation 
operations is anticipated. 


2.2.9 Proposed Development: Building Height Clearances & Cranes 


The maximum heights of all proposed buildings in the Metro Quarter are below the limiting 
surface height of the Category A and B Circling Area protection surface which is 126.4 
metres AHD. The gap between tops of these buildings and the Circling protection surface 
can accommodate cranes for the construction of the buildings using conventional 
construction materials, techniques and crane technologies. This requirement has been taken 
into account in the concept designs and in the current stage of construction planning. 


The proposed height of each building and its clearance from the Category A and B Circling 
surface is summarised in Table 6 below. 
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Table 6: Analysis Summary: Proposed Building Heights and Airspace Height Clearances 


Building 


Proposed 
Max Height 


(Metres AHD) 


Clearance (Metres) 
from 


Restrictive Height:  
PANS-OPS 


Category A and B 
Circling Surface 


Height 126.4 
Metres AHD Constructability Comment 


A – Northern 
Building 


116.9 
110.9 


Top of Roof 
 


9.5 
15.5 


No crane impact anticipated. Architectural 
plans have made allowance for 
construction techniques that would allow 
this building to be constructed using 
cranes that would not penetrate the 
PANS-OPS Circling Height. 
See also Figure 15 below 


B 71.6 54.8 OK 


C 49.8 76.6 OK 


D 56.2 70.2 OK 


E – Central 
Building 


104.2 22.2 No crane impact anticipated. May be 
constructed with cranes below PANS-OPS 
Circling Height 


F – Southern 
Building 


96.9 29.5 No crane impact anticipated. May be 
constructed with cranes below PANS-OPS 
Circling Height 


G 64.1 62.3 OK 


H 34.4 92.0 OK 


Only Building A, the northern-most building, has a maximum planned height that could 
potentially be considered as requiring a crane which may need to infringe the PANS-OPS 
circling height constraint. The crane clearance between the top of the roof slab and the 
PANS-OPS height constraint is sufficient for construction of the building and for the rooftop 
overruns for the lift tower and plant. Contingency plans are also in place to ensure 
construction materials and techniques could be employed for the top of the building if 
necessary to ensure that the PANS-OPS constraint would not be infringed overhead 
this building. 
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Source: Turner 
Figure 15: Building A Crane Clearance 


3.0 Consultation 
Both SACL and the CASA were consulted during the preparation of this report. 


In early August, a copy of the aeronautical impact report for the Waterloo SSP Study was 
provided for background information and review, and these organisations were also briefed 
in summary on the Metro Quarter concept proposal for the SSD Application and the 
associated SEARs. 


The specific responses of each organisation are documented in the following subsections. 


In short, both organisations agreed that any building that would penetrate the OLS would be 
required to be referred (at the appropriate time) to Airservices Australia and CASA for 
assessment, prior to being sent to DIRD for a determination (of an application for a height 
approval) under the Airports (Protection of Airspace) Regulations. Neither organisation 
indicated any factors that would prevent a successful application; at the same time, they also 
indicated verbally that they could not make such a determination themselves until a formal 
application for a height approval was submitted for detailed assessment. 


3.1 SACL Response  
SACL was aware of this project, having previously responded to DPE in response to the 
Request for SEARs.   


The airport’s Airfield Design Manager provided a written response on Tue 8th August 2018 
(their reference 18/0432), as follows: 


The Obstacle Limitation Surface (OLS) over the site ranges in height from 60 – 70m 
Australian Height Datum (AHD) 
 
The Proposed Development (Building A) you have advised as having a proposed 
maximum height of 116.9m AHD and will penetrate the OLS by approx. 50 – 60 
metres. 
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As a number of the buildings penetrate the OLS, they will need to be referred to 
Airservices & CASA for assessment prior to being sent to DIRD for a determination. 
 
For Sydney Airport to proceed, we will require elevation diagrams of each building 
showing the overall height of the buildings, footprint/location diagrams with the 
building footprints detailed in MGA94 co-ordinates. 
 
We previously received a request for SEARS from NSW Planning. The same, or 
similar, comments were sent to them. 
 


In short, SACL’s assessment mirrors the assessment results of the Waterloo SSP Study and 
this report. 


3.2 CASA Response 
CASA’s response to a request for consultation, issued by their Air Navigation, Airspace and 
Aerodromes Branch on 20th August 2018, as follows: 


The Obstacle Limitation Surface (OLS) over the site ranges in height from 60 – 70m 
Australian Height Datum (AHD) 
CASA has reviewed the Waterloo Metro Quarter Aeronautical Impact Assessment 
1.4.1 July 2018.  This review is at a ‘strategic level’ - CASA does not have the 
resources to review Planning Proposals in detail.  Our review is focussed on building 
and crane heights, infringements and assessment aspects. 
  
CASA has no major issues with the Aeronautical Impact Assessment.  Although not 
checked in detail; the content on building and crane heights, infringements and 
assessment in the Aeronautical Impact Assessment is logical, well presented and 
incorporates nothing significantly controversial.   
 
As advised in the Aeronautical Impact Assessment, the proposal will require a 
controlled activity approval from the Department of Infrastructure, Regional 
Development and Cities (DIRDC).  DIRDC administers the Airports (Protection of 
Airspace) Regulations 1996) (the Regulations).   It is expected that the proponent will 
eventually seek the controlled activity approval through Sydney Airports Corporation 
Ltd (SACL).  SACL will confirm the infringement(s) and obtain comments from 
stakeholders including CASA and Airservices Australia and refer the application to 
DIRDC.   CASA will assess the buildings from an obstacle perspective when a 
request for comment is received from SACL. 
 
The Aeronautical Impact Assessment is undetermined on whether the crane(s) will 
not infringe PANS-OPS or infringe PANS-OPS for a maximum of 3 months.  
However, this is not an issue at this stage … the proposed crane(s) will be assessed 
on its/their own merits at the time.  The assessment will be more straight forward if 
the cranes don’t infringe PANS-OPS.   
 
CASA makes no comment on future trends etc. 
 
It is noted that the proposed WMQ buildings will be ‘approximately the same height’ 
as the existing Waterloo Estate buildings. CASA does not have an assessment of the 
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existing Waterloo Estate buildings to use as a precedent in CASA’s recent electronic 
filing system.  Which is not an issue as the proposed buildings will be assessed on 
their own merits at the time.  The maximum proposed height is 116.9m AHD 
(Northern of 3 towers... Table 1 page 9) which is approximately 3.7m higher than the 
existing Waterloo Estate buildings (113.2) and approximately 8m lower than Green 
Square (as assessed).  1.9m according to page 11.   
 
It is noted that the buildings will be lower and further away from Sydney Airport than 
Green Square (125m AHD at last assessment) and not near take-off or approach 
splays…. ’midway between the straight-in flight paths to the closest runways’.    
Although aircraft departing on runway 34R will normally turn towards the east after 
reaching a certain height and there could be a case for a curved take off surface at 
Sydney.  Note that this review does not consider aircraft noise issues. 
  
There was no reference to helicopter operations in the Aeronautical Impact 
Assessment[1].  Which is not an issue, because there appears to be no helipads,  
hospitals or helicopter lanes in the area. 
  
There was no reference to mitigations for the OLS infringement, such as obstacle 
lighting.  Which is not an issue … if the proposal is approved, DIRDC will include 
conditions.  
 
CASA concurs with Sydney airports comments. 


 
[1] The reference to helicopter operations in the vicinity was added to a version subsequent 
to the one issued to CASA for consultation. That analysis is also included in this report in 
Section 2.2.7.2 above. 


3.3 Consultation with DIRD 
DIRD was consulted in late August 2018 via telephone. The Director, Airspace Protection, 
was aware of the project. Discussion covered the potential options of a) making an early 
APAR application for the Metro Quarter as a whole, using a single cap height for the site 
(rather than on a building-by-building basis); or b) submitting one or more applications for 
specific buildings based on detailed designs and construction plans. Regardless of which 
option was to be adopted, he advised that consultation in advance with Sydney Airport and 
the aviation agencies would be beneficial to the future of the project.   
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4.0 Conclusion 
The Metro Quarter is located in the small virtual corridor, commencing from the quadrant 
between the extended centrelines of the two nearest runways of Sydney Airport (RWY 7/25 
and RWY 16L/34R) through to the Sydney CBD, which has been and continues to be a 
focus of urban redevelopment. The Metro Quarter is situated under an OLS which slopes up 
across the site and which will determine which of the proposed buildings would ultimately 
require prior airspace height approvals. At the same time the site, in this location, is relatively 
unaffected by height constraints of the PANS-OPS surfaces that protect the approach, 
missed approach and departure procedures for Sydney Airport. The constraining 
PANS-OPS surface overhead the site is a horizontal (flat) surface at an elevation of 126.4 
metres AHD. This defines the maximum allowable height for proposed buildings. 


Based on the concept proposal for the Metro Quarter, the three taller buildings (and possibly 
two other buildings) would infringe the OLS and would thus require prior airspace approvals. 
This assessment has been confirmed by both SACL and CASA, as noted in section 3.0 
Consultation above. Such an application may require additional documentation to 
demonstrate the feasibility of constructing Building A (because of its maximum proposed 
height and the small clearance height available for cranes) in such a way that a crane would 
not infringe the PANS-OPS height limit. All other buildings clearly have sufficient allowances 
for crane operations. 


Although technically not shielded (as defined by the kind of “straight line shadowing effect 
defined in the MOS Part 139 Regulations) by the mass and height of buildings in the GSTC, 
the location of the Metro Quarter to the north (away from the airport) means that flight 
procedures and operational practices already require aircraft to vertically clear the GSTC 
buildings in the event of departures, or circling, or being vectored (directed by air traffic 
controllers) overhead. The same applies to the buildings in the CBD for departing aircraft. 
Both are clear for aircraft approaching the airport. In addition, the proposed Metro Quarter 
OSD development does not have a concentration of tall buildings that could be perceived as 
increasing risk to aviation safety. Therefore, the proposed Metro Quarter would be logically 
protected and would have nil impact on the air transport operations of Sydney Airport 


To summarise, the combination of the location of the Metro Quarter in relation to the airport, 
and the nature, massing and maximum heights of the concept proposal, mean that the 
proposed development would not contribute any measurable adverse effect to the safety, 
regularity or efficiency of air traffic to and from Sydney Airport now or in the foreseeable 
future. 


As such, there is no technical impediment to approval of the building envelopes proposed as 
part of the Metro Quarter OSD. An application under the APAR, supported by a full 
aeronautical assessment and safety case, would be required to be made and would be 
expected to be approved by DIRD.  
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1.0 Introduction 


1.1 Purpose of this report  


This report accompanies a concept State Significant Development Application (concept SSD 


Application) submitted to the Department of Planning and Environment (DPE) pursuant to 


Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act). The concept 


SSD Application is made under Section 4.22 of the EP&A Act. 


This report should be read in conjunction with the Nominated State Significant Precinct (SSP) 


Study – Waterloo, submitted to the Minister for Planning (The Minister) in July 2018.  That 


study proposes new planning controls to facilitate the development proposed.   


Sydney Metro is seeking to secure concept approval for over station development (OSD) 


above and adjacent to Waterloo Station comprising a podium and three taller buildings which 


include commercial, residential, and community land uses.  The concept SSD Application 


seeks consent for a building envelope and use for residential, retail, commercial, 


entertainment, community and recreational purposes, maximum building height, maximum 


gross floor area (GFA), pedestrian and vehicular access, circulation arrangements and 


associated car parking and the strategies and design parameters for the future detailed 


design of development. 


Sydney Metro proposes to procure the construction of the OSD as part of an integrated 


station development package, which would result in the combined delivery of the station, 


OSD and public domain improvements. The station and its public domain elements form part 


of a separate planning approval for Critical State Significant Infrastructure (CSSI) approved 


by DPE on 9 January 2017.  


As the development is within a rail corridor, is associated with railway infrastructure and is for 


“commercial premises or residential accommodation” with a Capital Investment Value of 


more than $30 million, the project is identified as State Significant Development (SSD) 


pursuant to Schedule 1, 19(2)(a) of the State Environmental Planning Policy (State and 


Regional Development) 2011 (SRD SEPP). 


This report has been prepared to outline the Geotechnical and Contamination impacts and 


specifically respond to the Secretary’s Environmental Assessment Requirements (SEARs) 


issued for the concept SSD Application on 29th June 2018 which states that the 


Environmental Impact Statement (EIS) is to address the following requirements:  
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Reference SEARs Requirement Where Addressed in Report 


15. Geotechnical and Contamination 


SEAR 15.1 


Provide an assessment of the 


site’s conditions, outlining the 


site’s suitability for the proposed 


uses with respect to soil erosion, 


salinity and acid sulphate soil. 


 Assessment of soil condition involving 


erosion, salinity and acid sulphate soils 


is outlined in Section 3.0 and Section 


4.0. 


SEAR 15.2 


Provide an assessment of the 


proposed in accordance with State 


Environmental Planning Policy No 


55 - Remediation of Land and 


relevant guidelines. 


 Assessment of proposed land use in 


accordance with SEEP 55 addressed in 


Section 3.5 and Section 4.8. 


 


NOTE: In cases where land is potentially contaminated, the investigation and any 
remediation and validation work is to be carried out in accordance with guidelines made or 
approved by the EPA under Section 105 of the Contaminated Land Management Act 1997 
and be in accordance with the requirements and procedures in the Contaminated Land 
Management Act 1997, Contaminated Land Management Regulation 2013 and State 
Environmental Planning Policy No 55 – Remediation of Land. 
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1.2 Overview of the Sydney Metro in its context 


Sydney Metro is Australia's biggest public transport project. A new standalone metro railway 


system, this 21st century network will deliver 31 metro stations and 66km of new metro rail 


for Australia's biggest city — revolutionising the way Sydney travels. Services start in the first 


half of 2019 on Australia’s first fully-automated railway. 


Sydney Metro was identified in Sydney’s Rail Future, as an integral component of the NSW 
Long Term Transport Master Plan, a plan to transform and modernise Sydney’s rail network 
so it can grow with the city’s population and meet the future needs of customers. In early 
2018, the Future Transport Strategy 2056 was released as an update to the NSW Long Term 
Transport Master Plan and Sydney’s Rail Future. Sydney Metro City & Southwest is identified 
as a committed initiative in the Future Transport Strategy 2056.  


Sydney Metro is comprised of three projects (refer to Figure 1): 


Sydney Metro Northwest — formerly the 36km North West Rail Link. This $8.3 billion 


project is now under construction and will open in the first half of 2019 with a metro train 


every four minutes in the peak.  


Sydney Metro City & Southwest — a new 30km metro line extending the new metro 


network from the end of Sydney Metro Northwest at Chatswood, under Sydney Harbour, 


through the CBD and  south west to Bankstown. It is due to open in 2024 with an ultimate 


capacity to run a metro train every two minutes each way through the centre of Sydney. 


Sydney Metro West – a new underground railway connecting the Parramatta and Sydney 
central business districts. This once-in-a-century infrastructure investment will double the rail 
capacity of the Parramatta to Sydney CBD corridor and will establish future capacity for 
Sydney’s fast growing west. Sydney Metro West will serve five key precincts at Westmead, 
Parramatta, Sydney Olympic Park, The Bays and the Sydney CBD. The project will also 
provide an interchange with the T1 Northern Line to allow faster connections for customers 
from the Central Coast and Sydney’s north to Parramatta and the Sydney CBD. 
 
Sydney’s new metro, together with signalling and infrastructure upgrades across the existing 
Sydney suburban rail network, will increase the capacity of train services entering the Sydney 
CBD – from about 120 an hour currently to up to 200 services beyond 2024. That’s an 
increase of up to 60 per cent capacity across the network to meet demand. 
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Figure 1: Sydney Metro alignment map 


Sydney Metro City & Southwest includes the construction and operation of a new metro rail 


line from Chatswood, under Sydney Harbour through Sydney’s CBD to Sydenham and on to 


Bankstown through the conversion of the existing line to metro standards. 


The project also involves the delivery of six (6) new metro stations, including at Waterloo, 


together with new underground platforms at Central. Once completed, Sydney Metro will 


have the ultimate capacity for a train every two minutes through the CBD in each direction - a 


level of service never seen before in Sydney. 


On 9 January 2017, the Minister approved the Sydney Metro City & Southwest - Chatswood 


to Sydenham application lodged by TfNSW as a CSSI project (reference SSI 15_7400). 


The CSSI Approval includes all physical work required to construct the CSSI, including the 


demolition of existing buildings and structures on each site. Importantly, the CSSI Approval 


also includes provision for the construction of below and above ground structures and other 


components of future OSD (including building infrastructure and space for future lift cores, 


plant rooms, access, parking and building services, as relevant to each site). The rationale 


for this delivery approach, as identified within the CSSI application is to enable the OSDs to 


be more efficiently built and appropriately integrated into the metro station structures.  
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The EIS for the Chatswood to Sydenham alignment of the City & Southwest project identified 


that the OSD would be subject to a separate assessment process. 


Since the CSSI Approval was issued, Sydney Metro has lodged four modification 


applications to amend the CSSI Approval as outlined below: 


 Modification 1 - Victoria Cross and Artarmon Substation which involves relocation of the 


Victoria Cross northern services building from 194-196A Miller Street to 50 McLaren 


Street together with inclusion of a new station entrance at this location referred to as 


Victoria Cross North. The modification also involves the relocation of the substation at 


Artarmon from Butchers Lane to 98 – 104 Reserve Road. This modification application 


was approved on 18 October 2017. 


 Modification 2 - Central Walk which involves additional works at Central Railway Station 


including construction of a new eastern concourse, a new eastern entry, and upgrades to 


suburban platforms. This modification application was approved on 21 December 2017. 


 Modification 3 - Martin Place Station which involves changes to the Sydney Metro Martin 


Place Station to align with the Unsolicited Proposal by Macquarie Group Limited 


(Macquarie) for the development of the station precinct. The proposed modification 


involves a larger reconfigured station layout, provision of a new unpaid concourse link 


and retention of the existing MLC pedestrian link and works to connect into the Sydney 


Metro Martin Place Station. It is noted that if the Macquarie proposal does not proceed, 


the original station design remains approved. This modification application was approved 


on 22 March 2018. 


 Modification 4 - Sydenham Station and Sydney Metro Trains Facility South which 


incorporated Sydenham Station and precinct works, the Sydney Metro Trains Facility 


South, works to Sydney Water’s Sydenham Pit and Drainage Pumping Station and 


ancillary infrastructure and track and signalling works into the approved project. This 


modification application was approved on 13 December 2017.  


The CSSI Approval as modified allows for all works to deliver Sydney Metro between 


Chatswood and Sydenham Stations and also includes upgrade of Sydenham Station. 


The remainder of the City & Southwest alignment (Sydenham to Bankstown) proposes the 


conversion of the existing heavy rail line from west of Sydenham Station to Bankstown to 


metro standards. This part of the project, referred to as the Sydenham to Bankstown 


upgrade, is the subject of a separate CSSI Application (Application No. SSI 17_8256) for 


which an EIS was exhibited between September and November 2017. A Response to 


Submissions and Preferred Infrastructure Report was submitted to DPE in June 2018 for 


further exhibition and assessment. This application is subject to assessment and 


determination by DPE, taking into consideration a further Response to Submissions Report 


which was submitted to DPE in September 2018. 
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1.3 Nominated State Significant Precinct - Waterloo 


Following the decision to locate a metro station in Waterloo, the Minister determined that 


parts of Waterloo are of State planning significance which should be investigated for urban 


renewal through the SSP process.  Study requirements for such investigations were issued 


by the Minister on 19 May 2017. 


Investigation of the Precinct is being undertaken by UrbanGrowth NSW Development 


Corporation (UrbanGrowth NSW), in partnership with Sydney Metro and the Land and 


Housing Corporation (LAHC). The outcome of the SSP process will be new planning controls 


that will enable future development applications for renewal of the Precinct.  


The Precinct includes two separate but contiguous and inter-related parts: 


 The Waterloo Metro Quarter (the Metro Quarter) 


 The Waterloo Estate (the Estate) 


A separate SSP Study for the Metro Quarter was lodged in July 2018 in advance of the SSP 


Study for the Estate to provide a planning framework for the construction of OSD within the 


Metro Quarter. The staged submission of the Metro Quarter SSP Study also facilitates the 


proposed development to be delivered concurrently with the metro station, as an integrated 


station development.   


As this concept SSD Application relies upon the planning framework proposed in the Metro 


Quarter SSP Study, it is anticipated that the SSP Study and EIS for the SSD Application will 


be exhibited concurrently.  


1.4 Planning relationship between Waterloo Station and the OSD 


While Waterloo Station and the OSD will form an integrated station development, the 


planning pathways defined under the EP&A Act require separate approval for each 


component of the development. In this regard, the approved station works (CSSI Approval) 


are subject to the provisions of Part 5.1 of the EP&A Act (now referred to as Division 5.2) and 


the OSD component is subject to the provisions of Part 4 of the EP&A Act. 


For clarity, the approved station works under the CSSI Approval included the construction of 


below and above ground structures necessary for delivering the station and also enabling 


construction of the integrated OSD. This includes but is not limited to: 


 demolition of existing development 


 excavation 


 integrated station and OSD structure (including concourse and platforms) 


 lobbies  
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 retail spaces within the station building 


 public domain improvements associated with the station 


 access arrangements including vertical transport such as escalators and lifts 


 space provisioning and service elements necessary to enable the future development 


of the OSD, such as lift cores, plant rooms, access, parking, retail, utilities 


connections and building services. 


The vertical extent of the approved station works above ground level is defined by the 


‘transfer level’ level (which for Waterloo is defined by approximately RL 33.1 over the 


northern station box and RL 35.1 over the southern station box), above which would sit the 


OSD. An example of this delineation is illustrated in Figure 2. 


 


Figure 2: Delineation between the Metro station and OSD 


It is noted that the structural and service requirements and space provisioning to support 
OSD vary from station to station.  For example, based on the current level of design, 
Waterloo Station is not expected to provide for OSD lobbies, end of trip facilities and plant 
rooms. However, the detailed design may be amended to incorporate these elements as part 
of the integrated station development. 
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The CSSI Approval also establishes the general concept for the ground plane of Waterloo 
Station including access strategies for commuters, pedestrians and workers. In this regard, 
the main pedestrian access to the station would be via an entry located at the corner of 
Raglan and Cope Streets. The station design has continued to be developed having regard 
to its integration with the Metro Quarter OSD, and as a result, a second entrance to the 
station is to be provided from a proposed public plaza adjacent to Cope Street. Retail uses 
(approved under the CSSI Approval) would be located on the ground floor of the station 
development along the Cope Street frontage of the site.  


Since the issue of the CSSI Approval, Sydney Metro has design work to determine the 


technical requirements for the structural integration of the OSD with the station. This level of 


design work, together with the planning and design undertaken for the remainder of the 


Metro Quarter has informed the concept proposal for the OSD. It is noted that ongoing 


design development of the works to be delivered under the CSSI Approval would continue 


with a view to developing an Interchange Access Plan (IAP) and Station Design Precinct 


Plan (SDPP) for Waterloo Station to satisfy Conditions E92 and E101 of the CSSI Approval.  


The detailed design for the Metro Quarter would continue to evolve having regard to the IAP 


and SDPP. 


Public domain improvement works immediately adjacent to Waterloo Station would be 


delivered as part of the CSSI Approval to support pedestrian movements between transport 


modes (including to new and relocated bus stops, bike parking on Cope Street, and taxi and 


kiss-and-ride bays on Cope Street), while other public domain works within the Metro Quarter 


are proposed as part of the OSD. Final details of public domain works for the OSD will be 


provided with the detailed SSD Application(s) following finalisation of the SDPP and IAP for 


the CSSI Approval. 


1.5 The site 


1.5.1 Location 


The site is located within the City of Sydney Local Government Area (LGA). 


 


The Metro Quarter comprises land to the west of Cope Street, east of Botany Road, south of 


Raglan Street and north of Wellington Street. The heritage listed Waterloo Congregational 


Church located at 103–105 Botany Road is within this block but is not part of the site.  


 
The site has an approximate area of 1.287 hectares (refer to Figure 3).  
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Figure 3: Waterloo Station location plan 


 


1.5.2 Site context 


The Metro Quarter is located in Redfern Street Village (see Figure 4) in the City of Sydney 


LGA approximately 3.3 kilometres south of Sydney CBD, 1 kilometre north of Green Square 


and less than 1 kilometre south of Redfern Station. 


 


Directly east is the Waterloo Estate (see Figure 5), which is owned by the NSW Government 


and is under the management of NSW LAHC. The Waterloo Estate comprises 2,012 social 


housing dwellings and a small number of private dwellings in medium and high density forms, 


ranging from single storey attached dwellings to apartment buildings of up to thirty storeys.  


 


The Metro Quarter is less than 1 kilometre south-east of the Australian Technology Park 


(ATP), a technology micro-cluster that currently contains around 3,000 – 3,500 workers with 


a range of businesses in technology and creative industries; and a start-up/business 


incubator hub. It is set to grow into a business park that will soon accommodate new 
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premises currently under construction (i.e. Commonwealth Bank Australia (CBA) has 


committed to two major office towers). 


  


 


Figure 4 Location and site plan of the Waterloo State Significant Precinct (in red) and Redfern street 
village (in pink) 
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Figure 5 Nominated State Significant Precinct – Waterloo 
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The site comprises the following properties: 


 136B Raglan Street  Lot 4 DP 215751 


 59 Botany Road   Lot 5 DP 215751 


 65 Botany Road   Lot 1 DP814205 


 67 Botany Road   Lot 1 DP228641 


 124-128 Cope Street  Lot 2 DP228641 


 69-83 Botany Road  SP75492 


 130-134 Cope Street  Lot 12 DP399757 


 136-144 Cope Street  Lots A-E DP108312 


 85 Botany Road   Lot 1 DP27454 


 87 Botany Road   Lot 2 DP27454 


 89-91 Botany Road  Lot 1 DP996765 


 93-101 Botany Road  Lot 1 DP433969 & Lot 1 DP738891 


 156-160 Cope Street  Lot 31 DP805384 


 107-117A Botany Road  Lot 32 DP805384 & Lot A DP408116 


 119-121 Botany Road  Lot 1 DP205942 & Lot 1 DP436831 


 170-174 Cope Street  Lot 2 DP205942 


 


The buildings and structures on the site are now demolished in accordance with the CSSI 


Approval with the exception of one building which is being used to support construction. 
 


1.6 Overview of the proposed development 


This concept SSD Application follows the submission of a SSP Study which supports a 


proposal to amend existing controls to facilitate the proposed development. The concept 


SSD Application will in turn comprises the first stage of seeking SSD development consent 


for the Waterloo OSD project. It will be followed by a future detailed SSD Application(s) for 


the design and construction of the OSD built form.  


This concept SSD Application seeks approval for the planning and development framework 


and strategies to inform the future detailed design of the OSD. It specifically seeks approval 


for: 


 maximum building envelopes, including maximum building heights, street-wall heights 
and ground and upper level setbacks 


 a maximum gross floor area (GFA) of 68,750 square metres, comprising: 
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 approximately 56,200 square metres GFA of residential accommodation, providing 
for approximately 700 dwellings, including 5 to 10 percent affordable housing and 70 
social housing dwellings 


 approximately 3,905 square metres GFA of retail premises and entertainment 
facilities 


 approximately 8,645 square metres GFA for business and commercial premises 
and community, health service and recreational facilities (indoor), including at least 
2,000  square metres of floor space for community uses 


 a three storey podium and a free standing building located within a public plaza, 
accommodating non-residential land uses. 


 residential uses above podium level in various building forms including three taller 
buildings of 23, 25 and 29 storeys (Reduced Level (RL) 96.9, 104.2 and 116.9 metres 
AHD respectively). 


 use of OSD space provisioning within the footprint of the CSSI Approval 


 public domain works, including open spaces, through-site links, footpaths, provision for 
cycle facilities and enhanced pedestrian crossings and roads. 


 car parking for up to 427 vehicles  


 cycle parking to support residential and non-residential land uses and visitors to the 
Metro Quarter.  Approval is also being sought for space within the future basement for a 
bike hub which would also support future bike parking for Waterloo Station  


 loading, vehicular and pedestrian access arrangements 


 strategies for utilities and services provision 


 strategies for managing stormwater and drainage 


 a strategy for the achievement of ecologically sustainable development 


 a public art strategy 


 provision for future signage zones 


 a design excellence framework 


 the future subdivision of parts of the OSD footprint (if required). 


 


It is noted that the Sydney Metro comprises GFA of approximately 8,415 square metres on 


the site, approved under CSSI Approval. The total GFA for the integrated station 


development, including the station GFA is approximately 77,165 square metres, which is 


equivalent to an FSR of approximately 6:1. 


 


Key parameters of the concept proposal based on the current level of design development 


are indicated at Figure 6 and Figure 7. 
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Figure 6 Proposed massing, viewed from the west 


 


Figure 7 Proposed massing, viewed from the east 
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The proposal is a significant opportunity to contribute to the urban renewal process for the 


Waterloo SSP. The objective to deliver the Metro Quarter project as soon as reasonably 


possible after completion of the Sydney Metro works (earmarked to open 2024) would ensure 


buildings within the Metro Quarter are occupied to support maximum patronage of the 


proposed metro station. 


 


The Metro Quarter would contain a mix of uses including residential, commercial, retail, 


community facilities and services and cultural opportunities sufficient for daily life to be 


provided for within the wider neighbourhood and to support the activation of the precinct. This 


would help make Waterloo one of the most connected and attractive inner-city places to live, 


work and visit. 


 


1.7 Staging and framework for managing environmental impacts 


Sydney Metro proposes to procure the delivery of the Waterloo integrated station 


development in one single package, which would entail the following works: 


 station structure fit-out, including mechanical and electrical 


 OSD structure fit-out, including mechanical and electrical. 


Separate delivery packages are also proposed by Sydney Metro to deliver the excavation of 


the station boxes/shafts ahead of the integrated station development delivery package, and 


linewide systems (e.g. track, power, ventilation) and operational readiness works prior to the 


Sydney Metro City & Southwest metro system being able to operate.  


For the purposes of considering construction related impacts, three possible staging 


scenarios have been identified for delivery of the integrated station development: 


1. Scenario 1 – the station and OSD are constructed concurrently by constructing the 


transfer slab first and then building in both directions. Both the station and OSD would 


be completed in 2024.  


2. Scenario 2 – the station is constructed first and ready for operation in 2024. OSD 


construction may still be incomplete or soon ready to commence after station 


construction is completed. This means that some or all OSD construction is likely to 


still be underway upon opening of the station in 2024.  


3. Scenario 3 – the station is constructed first and ready for operation in 2024. The OSD 


is built at a later stage, with timing yet to be determined. This creates two distinct 


construction periods for the station and OSD.  


The final staging for the delivery of the OSD would be resolved as part of the detailed SSD 


Application(s).  


For the purposes of providing a high level assessment of the potential environmental impacts 


associated with construction, the following have been considered: 
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 Impacts directly associated with the OSD, the subject of this SSD Application 


 Cumulative impacts of the construction of the OSD at the same time as the station 


works (subject of the CSSI Approval). 


Given the integration of the delivery of the Sydney Metro City & Southwest metro station with 


an OSD development, Sydney Metro proposes the framework detailed in Figure 8 to manage 


the design and environmental impacts, in relation to Geotechnical and Contamination, 


consistent with the framework adopted for the CSSI Approval. 


 
Figure 8 Project approach to environmental mitigation and management 


This approach would be implemented until such time as completion of the station works (i.e. 


works under the CSSI Approval) is achieved. Beyond that point, standard construction 


environmental management practices would be implemented by the OSD developer in 


accordance with relevant guidelines and any conditions of approval.  
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2.0 Scope of assessment 


The overarching objective of the report is to address the requirements outlined in Section 15 
(Geotechnical and Contamination) of the Secretary’s Environmental Assessment 
Requirements (SEARs) to evaluate the suitability of the concept Metro Quarter over station 
development. To achieve this overarching objective, the following specific objectives were 
undertaken: 


 Review of existing geotechnical and contamination data points and results; 


 Analysis of geotechnical risks; 


 Identify whether potential contamination issues may be associated with the Metro 
Quarter; 


 Evaluate whether potential contamination issues are likely to preclude the Metro 
Quarter from being suitable for the proposed residential and train station 
redevelopment; and 


 Make recommendations to assist in making the Metro Quarter suitable for the 
proposed land use, which will inform the proposed redevelopment of the Metro 
Quarter. 


To achieve the objectives, the following works were undertaken: 


 Analysis of surrounding borehole information; 


 Study of desktop geotechnical information (including geological sheets); 


 Review of NSW Environment Protection Authority (EPA) records, historical aerial 
photographs, land ownership details, published maps and other records; 


 Development of a conceptual site model (CSM) to identify potential sources of 
contamination, human health and environmental receptors and pathways in which 
these receptors may be exposed to the identified contamination; 


 Metro Quarter inspection observations; and 


 Risk ranking of the potential pollutant linkages to illustrate the relative risk of each 
pathway to current and future human health and environmental receptors. 


Key findings of this report include: 


 This desktop geotechnical study has been based on limited data.  However, there is 
sufficient information to assess (from a geotechnical perspective) that the proposed 
development is suitable for the Metro Quarter.   


 The study area is underlain by Quaternary Sediments, (Qhd), described as medium to 
fine grained “marine” sand with podsols; 


 The underlying bedrock is Ashfield Shale underlain by Mittagong Formation and/or 
Hawkesbury Sandstone; 


 The top of bedrock within the Metro Quarter ranges from about RL+9.5 m AHD in the 
north to about RL +6.5 m AHD in the south; 
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Potential sources of contamination identified during the Stage 1 PSI which may impact the 
condition of soil and groundwater within the Metro Quarter and its surrounds include the 
following: 


 Commercial and light industrial properties including car repair centres (J&S Smash 
Repairs), car servicing and mechanical repairs (All Mechanic Repairs and Waterloo 
Automotive), panel beaters and/or spray painters, cleaning product manufacturers, 
printer machinery and supplies, sheet metal workers, woodworking machinery and 
battery manufacturers; 


 Dry cleaning facilities including Waterloo Laundry; 


 Service station including former Total Service Station; 


 Use of fill material of unknown origin that could potentially contain or be impacted with 
contaminants; 


 Historical use of asbestos containing materials (ACM) within buildings and structures 
erected since the 1920s; and 


 Historical use of lead based paints on the interior and exterior of historical and current 
buildings. 


Of the potential pollutant linkages identified in the CSM, three linkages were considered to 
present a high risk to human health and/or the environment that are expected to have 
implications for remediation/management costs: 


 The historical and current commercial/light industrial activities undertaken within the 
Metro Quarter have likely resulted in contaminants of potential concern (CoPC) being 
released into the environment. Although it is understood that the redeveloped Metro 
Quarter is likely to be capped with limited access to soil, future sub-slab intrusive 
works may be required for service maintenance purposes. As such, there is a 
potential for workers to come into direct contact (i.e. incidental ingestion and/or 
dermal contact) with and/or inhale CoPC in soil/dust. Additionally, a number of CoPC 
are considered to be volatile e.g. light-end total recoverable hydrocarbons (TRH) 
fractions, benzene, toluene, ethylbenzene and xylenes (BTEX) and volatile organic 
compounds (VOCs). Therefore, future residents, commercial workers or 
construction/intrusive maintenance workers may be exposed to volatile CoPC via 
inhalation; 


 Since 1930, a number of buildings within the Metro Quarter have been demolished 
and erected potentially depositing CoPC such as asbestos containing materials 
(ACM) and lead onto the soil.  


 Although specific areas could not be identified where fill material may have been used 
it is likely to be present across given the level nature of the Metro Quarter. Imported 
fill material of unknown origin can contain a range of CoPC. Therefore, there is a 
potential for intrusive maintenance workers to come into direct contact (i.e. incidental 
ingestion and/or dermal contact) with and/or inhale CoPC in soil/dust. Based on the 
findings of this geotechnical assessment, AECOM presents the following 
recommendations. It is noted that the additional work scope would be undertaken 
during the detailed development application stage: 
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 An allowance for up to 15 cored boreholes to 20 m depth and five standpipe 
piezometers in five of these boreholes to allow for groundwater monitoring. If site-
specific information such as from the metro rail investigations can be relied upon and 
is of a suitable scale and distribution then geotechnical investigations may not need to 
be as extensive; 


 Development of geotechnical models for design and to assess interactions between 
the Metro Precinct development and the metro station box and running tunnels; 


Based on the findings of this Stage 1 PSI and CSM developed for the Metro Quarter, 
AECOM recommends undertaking the following additional stages of work to ensure the 
SEARs are being fulfilled. It is noted that the additional work scope would be undertaken 
during the detailed development application stage: 


 A Stage 2 contamination assessment to characterise the nature and extent of 
potential soil and groundwater contamination identified within the Metro Quarter to 
confirm that the Metro Quarter is either suitable in its current condition or can be 
made suitable following remediation for the proposed land use and zoning in 
accordance with clause 6(1)(b) of SEPP 55; 


 In accordance with clause 6(1)(c) of SEPP 55, remediation and/or management of 
impacted areas may be required to mitigate risks associated with the identified 
impacts during the proposed construction works;  


 Development of a Construction and Environment Management Plan (CEMP) to 
manage risks to construction and maintenance workers from erosion, impacted soils 
and groundwater during the redevelopment of the Metro Quarter; and 


 Development of a Materials Management Plan (MMP) to include a strategy for the 
management of materials so that impacted material can be reused in less sensitive 
areas or managed within the Metro Quarter to manage erosion, salinity (if 
encountered) and mitigate off-site disposal of excavated material. 


 In the event that potential or actual acid sulfate soil is identified, preparation of an acid 
sulfate soils management plan (ASSMP) to manage material that may require 
disturbance and/or movement. 


Based on the investigations undertaken, the SEARs outlined in Section 15 have been wholly 
satisfied, with appropriate future investigations recommended for further development 
applications relating to detailed design. 
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3.0 Geotechnical Baseline Investigation 


3.1 Introduction 


This section presents our desktop review of available geotechnical information around the 
Metro Quarter project. Parts of the Metro Quarter are to be underlain by a metro station and 
tunnels.  The proposal is to redevelop the Metro Quarter with commercial and residential 
buildings. The metro line is proposed to run beneath the eastern half of the Metro Quarter.  
Commercial and residential buildings are being considered for the Metro Quarter, to be 
located considering the station box and tunnels.  


The purpose of the desktop geotechnical study is to provide an assessment of ground 
conditions and groundwater to inform design development in accordance to Section 15 of the 
SEARs as outlined in Section 1.1. 
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Figure 9 Metro Quarter - Site Topography 
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3.2 Data Sources 


AECOM has looked at the following sourced of information: 


 Sydney 1:100,000 Geological Series Sheet 9130; 


 NSW Office of Environment and Heritage Acid Sulphate Soil Map; 


 Sydney Local Environmental Plan (LEP) 2010, the ASS map Sheet 010; and 


 Borehole information from the AECOM database.   


 


3.3 Metro Quarter Description 


The ground surface in the locality of the Metro Quarter is relatively flat, with the ground 
elevation falling about 3 metres from north to south, i.e. a grade of about 1 percent. 


Currently, the site has been levelled with the exception of the heritage-listed Congregational 
Church located at 103 Botany Rd, Waterloo, which has been retained. Early works 
undertaken by Sydney Metro under the CSSI approval have also commenced. 


3.4 Ground Conditions 


3.4.1 Regional Geology 


Based on the Sydney 1:100,000 Geological Series Sheet 9130, the study area is underlain 
by Quaternary Sediments, (Qhd), described as medium to fine grained “marine” sand with 
podsols, which have a low potential for salinity, erosion and acid sulfate soils. 


The underlying bedrock is Ashfield Shale underlain by Mittagong Formation and/or 
Hawkesbury Sandstone.  The geology sheet describes the Ashfield Shale as black to dark 
grey shale and laminite.  The Mittagong formation is an intermediate unit sometimes present 
between the Ashfield Shale and Hawkesbury Sandstone.  It is sometimes referred to as 
transition beds between the fine grained Ashfield Shale and relatively coarse grained 
Hawkesbury Sandstone and is described as shale, laminite, and medium grained quartz 
sandstone.  The Hawkesbury Sandstone is described as medium to coarse grained quartz 
sandstone, very minor shale and laminite lenses. 


3.4.2 Acid Sulfate Soils 


The Acid Sulfate Soils (ASS) Map provided by the NSW Office of Environment and Heritage 
(OEH) shows no potential ASS occurrence in the Metro Quarter and that the site is within 
Class 5 land according to Sheet 010.  


The Sydney Local Environment Plan 2012 (LEP), requires development consent for works on 
Class 5 land within 500 metres of Class 1, 2, 3 and 4 land that is below 5 metres Australian 
Height Datum (AHD), and where the groundwater is likely to be lowered below 1 metre AHD 
on the adjacent Class 1, 2, 3 and 4. 


With a tanked basement, long-term groundwater impact beyond the Metro Quarter boundary 
is not an issue. 
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3.4.3 Preliminary Geotechnical Model 


We have used borehole data within the vicinity of the Metro Quarter from our database to 
develop the preliminary geotechnical model in Table 1. 


Of the natural soils, the Alluvium/Marine Sediments are underlain by Residual Soil formed by 
weathering of the underlying Shale bedrock that is in turn underlain by Sandstone bedrock.  
The top of bedrock at the Metro Quarter ranges from about RL+9.5m AHD in the north to 
about RL +6.5 m AHD in the south. 


Table 1 | Indicative Ground Profile 


Geotechnical Unit Description 
Depth to 


Top of Unit 
(m) 


Unit 
thickness 


(m) 


1. Fill Likely to be variable Sands or Clays 
containing Silt, Gravel, possibly waste 
materials 


Ground surface  Less than 1 


2. Alluvium/Marine 


Sediments 


Sand: mainly fine to medium grained, 
loose and medium dense 


SPT ‘N’ values ranging from 15 to 30 


Less than 1 3.0 to 5.0 


3. Residual Soil Silty Clay: medium plasticity, very stiff 
and hard. 


SPT ‘N’ values ranging from 26 to 
refusal 


3.5 to 5.0 2.7 to 4.6 


4. Ashfield Shale 


4a. Shale Class 
V and IV 


(Note 1) 


 


Shale: extremely weathered to highly 
weathered, very low to medium 
strength 


 


7.5 to 9.0  


 


1.8 to 3.8 


4b. Shale Class II or better 
(Note 1)


 
Shale: slightly weathered and fresh, 
medium and high strength 


9.0 to 13.0 5.0 to 8.0 


5. Mittagong Formation 


and/or 


Hawkesbury Sandstone 


Sandstone: mainly fresh rock with 
medium to high strength  


16 to 18 Not proven 


Note 1: Rock classifications based on Pells et al 1998. 


The unit depths, thicknesses and material properties presented in Table 1 should not be 
assumed to represent the maximum or minimum values within the Metro Quarter.  Actual unit 
boundaries and material properties can be highly variable, particularly for fill. Figure 10 to 
Figure 14 present inferred surfaces of the tops of Units 2, 3, 4a, 4b and 5. The surfaces 
representing the unit boundaries are based on interpolation, often between widely and 
variably spaced boreholes. Actual unit boundaries within the Metro Quarter may vary 
significantly from those shown. Features such as erosion channels, faults and igneous 
intrusions into the sedimentary bedrock sequences can affect bedrock surfaces within the 
Sydney region. 
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Figure 10 | Inferred Contours of Elevation of Top of Unit 2 – Alluvium/Marine Sediments 
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Figure 11 | Inferred Contours of Elevation of Top of Unit 3 - Residual Soil 
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Figure 12 | Inferred Contour of Elevation of Top of Unit 4a – Class V and IV Shale 
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Figure 13 | Inferred Contours of Elevation of Top of Unit 4b – Class II Shale or better 
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Figure 14 | Inferred Contours of Elevation of Top of Unit 5 – Class II Sandstone or better 
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3.4.4 Material Properties 


Based on the results of in-situ testing from our database we infer the soil and rock properties 
summarised in Table 2 and Table 3. 


Table 2 | Inferred Unit 1, 2 and 3 Soil and Unit 4a Rock Properties 


Geotechnical Unit Bulk Density, 
γb, kN/m


3
 


Undrained 
Cohesion, cu, 
kPa 


Drained 
Cohesion, c’, 
kPa 


Drained 
Friction 
Angle, Φ’, 
degrees 


Drained 
Young’s 
Modulus,  
E’, MPa 


1. Fill 
(Note 1)


  


variable Sands or 


Clays 


20 - 0 25 5 to 10 


2. Alluvium/Marine 


Sediments 


Sand 


20 0 0 33 25 to 50 


3. Residual Soil 


Silty Clay 


20 100 10 25 20 to 30 


4a. Shale 
Class V and IV 


22 500 10 28 50 to 300 


Note 1. Existing fill should be treated as uncontrolled fill and should not be relied upon to support 


structures.  The parameters for fill are for estimating retaining wall earth pressures and 


displacements and should not be used to assess existing fill as a bearing stratum. 


 
Table 3 | Preliminary Rock Strength Estimates and Rock Mass Classifications 


Geotechnical Unit Point Load Strength, 
Is50, MPa 


Uniaxial Compressive 
Strength,  
UCS, MPa 


Note 1 


Rock Mass 
Classification based 
on Pells et al 1998 


4a. Shale <0.1 <2 Class V and IV 
4b. Shale 1.0 to1.1 20 to 22 Class II or better 
5. Sandstone 1.0 to 1.5 20 to 30 Class II or better 


Note 1. UCS has been estimated based on Is50 values, assuming a multiplier of 20 to convert point 


load strength to UCS. 


 


3.4.5 Groundwater 


Groundwater is likely to be relatively shallow in this locality. Standing groundwater levels 
have been monitored in the Unit 2 – Alluvium/Marine Sediments, at a depth of 1.9 m in 
proximity to the Metro Quarter. Figure 15 shows inferred contours of groundwater elevation 
based on this borehole and a limited number of additional boreholes more remote from the 
Metro Quarter. 


Groundwater levels could rise to the ground surface, depending on infiltration rates, flood 
levels and drainage paths. 
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Figure 15 | Inferred Contours of Groundwater Elevation 
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3.5 Discussion and Recommendations 


3.5.1 Geotechnical Risks 


Commercial and residential development with basements should be practicable for the Metro 
Quarter with conventional structural elements and normal construction techniques.  However, 
some geotechnical challenges exist that include: 


 High groundwater table and the potential for rapid increase in groundwater levels to 
the ground surface during heavy/intense rain events or flooding; 


 Potentially saturated cohesionless soils (Unit 2 – Botany Sands); 


 Interaction with existing structures such as the metro station box, running tunnels and 
the heritage-listed Waterloo Congregational Church if it is retained as part of the 
redeveloped Metro Quarter.  Restrictions associated with existing structures may 
result in increased site retention and foundation costs and impact on construction 
programs; and 


 The risk associated with underground services along the site boundaries.  Retention 
system design will have to consider the risk of excavation induced ground movements 
on existing services.  Relatively stiff retention systems may be required to limit ground 
displacements beyond the site boundaries. 


The predominantly sandy soils at the site are unlikely to be highly erodible.  However, 
sediment or dust could still be an issue during construction under adverse conditions such as 
during very wet or dry weather.  Erosion and sediment control would be managed using 
standard construction methods managed in accordance with a construction environmental 
management plan (CEMP) and material management plan (MMP). 


In the following sections, preliminary comments and recommendations are provided on 
geotechnical issues associated with basement excavation and structural design and building 
foundations.  Preliminary parameters are provided for concept design, but are based on very 
limited data from boreholes that were not drilled for this project and should not be relied 
upon. 


3.5.2 Groundwater and Excavation Retention Systems 


A tanked retention system will be required for the development of basements through the 
Botany Sands (Unit 2) that are laterally continuous and of relatively high permeability.  
Dewatering using spear points may be possible within an excavation enclosed by a 
groundwater cut-off such a sheet pile wall.  If excavations extend into the Residual Soil (Unit 
3) they should be able to be maintained dry by pumping from sumps, provided lateral inflows 
from the overlying sands are cut off. 


Given the presence of a relatively low permeability clay layer (Unit 3 – Residual Soil) a cut-off 
for within the Unit 2 Alluvium/Marine Sediments should be able to be formed by driven steel 
sheet piles or a secant pile wall.  A hydrostatic slab will be required to tank the base of the 
excavation.  If it could be demonstrated that basements penetrate into a very low 
permeability strata then it may be possible to adopt a semi-tanked basement.  The retaining 
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walls would be tanked and the basement slab designed with a drainage layer to relieve any 
hydrostatic pressures from groundwater inflows through the foundations.  Such a semi-
drained basement would be subject to regulatory approvals. 


Driven steel sheet piles could be considered to form a temporary retention system to allow 
dewatering and excavation prior to constructing a permanent cast in place retaining wall.  
The sheet piles may be sacrificial where used as formwork for the permanent retaining wall.  


Secant pile walls need to be constructed carefully to maintain pile verticality and avoid gaps 
between piles through which groundwater and soil could flow.  Soldier pile walls with 
shotcrete infill panels or contiguous bored piles are unlikely to be practicable through the 
Botany Sands.  These wall types are not suitable for cohesionless and/or saturated soils. 


The parameters in Table 2 can be used for preliminary design of retention systems.  If 
temporary ground anchors are required, provision should be made for effectively sealing up 
the anchor heads to prevent groundwater ingress should the groundwater level rise to above 
the anchor head. 


Depending on factors such as construction sequence and structural stiffness, even well-
constructed anchored retaining walls can deflect laterally in the order of 0.1 % to 0.3% of the 
wall height.  Detailed soil-structure interaction analysis should be carried out to assess the 
lateral and vertical ground movements that could result from basement excavation.   


3.5.3 Temporary Ground Anchors 


Typically, exclusion zones are declared around buried structures associated with 
infrastructure such as shafts, station boxes and running tunnels associated with metro lines.  
Such exclusion zones restrict the imposition of additional stresses on the ground that may 
affect the buried infrastructure.  The feasibility of installing temporary ground anchors should 
consider such exclusion zones as they may prevent anchors being adopted or require them 
to be inclined more steeply, which reduces their efficiency. 


Table 4 provides recommendations for preliminary design of ground anchors.  The 
parameters are valid for anchors with bond lengths between 3 m and 7 m.  In addition to 
bond and structural capacity, anchors should be checked for a cone pullout failure 
mechanism.   


Table 4 | Preliminary anchor design parameters 


Geotechnical Unit Ultimate Bond Stress kPa
 


4b. Shale – Class II or better 600 


5. Sandstone Class II or better 1,000 


 


3.5.4 Foundations 


Piled foundations taken into bedrock are likely to be adopted to support structures within the 
Metro Quarter. Given the nature of the proposed development, building loads are likely to be 
relatively high.  There may also be a requirement for deep piles to take loads to levels below 
which they may affect metro rail infrastructure.   
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If piles are allowed to be located close to metro rail infrastructure there also may be a need to 
isolate pile shafts from the rock so that loads are not transferred to rail structures.  This could 
be achieved by sacrificial steel sleeves.  Open bored piles are unlikely to be practicable 
unless temporary liners are installed through the Unit 2 Botany Sands and a seal can be 
achieved in the residual soils or bedrock. 


Continuous flight auger (CFA) piles should be practicable.  Care will be required if CFA piles 
are required to have long sockets into relatively high strength rock, resulting in slow auger 
penetration rates.  If there are loose sands within the Unit 2 Botany Sands they could be 
drawn into the auger while the rock socket is being drilled.  This can result in loosening of the 
sands and potentially unexpected ground movements near the piles.  This aspect should be 
further assessed with additional investigation of the sand density, as the risk is lower in more 
dense sands. 


Table 5 presents preliminary pile design parameters. 


Table 5 | Preliminary Pile Design Parameters 


Geotechnical Unit Ultimate End 
Bearing Capacity, 
Mpa 


Note 1 


Serviceability 
Bearing Pressure,  
Mpa 


Note 2 


Ultimate Shaft 
Adhesion, kPa 


Note 


3 


Elastic Modulus,  
E, Mpa 


Note 4 


4a. Shale 
Class V and IV 


3 0.7 100 100 


4b. Shale 
Class II or 
better 


60 6 800 1,000 


5. Sandstone 


Class II or 


better 
100 10 1,400 1,600 


Note 1. End bearing pressures assume a minimum embedment of 0.3 m into the relevant bearing 


stratum. 


2. End bearing pressures should be checked under Serviceability Limit State (SLS) loads against 


the Serviceability Bearing Pressure value to confirm that the base of piles remain within the 


elastic range. 


3. Ignore shaft adhesion where the embedment total embedment into rock is less than 1 pile 


diameter 1 pile diameter. 


4. Pile settlement should be calculated using SLS loads and the elastic modulus values in the table. 


 


To design piles in accordance with AS 2159-2009 a geotechnical strength reduction factor, 
Φg, should be applied to check pile capacity under Ultimate Limit State (ULS) loads.  The 
value will depend on a calculated Average Risk Rating (ARR) that considers various factors 
such as the level of investigation, level of redundancy in capacity, pile load testing, and level 
of construction review.  Typically for single (low redundancy) piles that develop most of their 
capacity in Sydney sedimentary rock strata the ARR is less than or equal to 2.5.   


We estimate an ARR of about 2 should be able to be assessed for this Metro Quarter, from 
which a Φg value of 0.61 can be assessed without considering a testing benefit factor. 
Minimum pile testing requirements still apply as per AS 2159-2009 Clause 8.2.4.   


 







 


  


 
 


© Sydney Metro 2018 
 


 
Page 37 of 67 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Z – Geotechnical and Contamination report 


 


 
 


3.5.5 Further Geotechnical Investigations 


This desktop study has been based on a limited number of boreholes, some of which are 
remote from the Metro Quarter. However, there is sufficient information to assess that 
proposed land uses are suitable for the Metro Quarter.   


Further investigations should form part of detailed development applications.  
Comprehensive geotechnical models will be required for design and assessing interactions 
between the Metro Quarter development and the metro station box and running tunnels.   


In the absence of borehole information that can be relied upon for the Metro Quarter 
development, we recommend an allowance for up to 15 cored boreholes to 20 metre depth 
and five standpipe piezometers in five of these boreholes to allow for groundwater 
monitoring.  If Metro Quarter-specific information such as from the metro rail investigations 
can be relied upon and is of a suitable scale and distribution then geotechnical investigations 
may not need to be as extensive. A further desktop study should be carried out to make use 
of additional information that becomes available and to scope investigations. 
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4.0 Contamination Baseline Investigation – Stage 1 PSI 


4.1 Introduction 


AECOM was engaged by UrbanGrowth NSW to undertake a Stage 1 Preliminary Site 
Investigation (Stage 1 PSI) of the Metro Quarter. The location of the Metro Quarter is shown 
on Figure F1, Appendix A and the properties included within the Metro Quarter are shown 
on Figure F2, Appendix A. The purpose of this Stage 1 PSI is to evaluate the potential for 
contamination to be present within the Metro Quarter in accordance with the SEARs and 
assess the requirement for further intrusive investigation. 


4.1.1 Objectives 


The objectives of the Stage 1 PSI are to: 


 To satisfy the requirements of Section 15 of the SEARs summarised in Section 1.1; 


 Identify whether potential contamination issues may be associated with the Metro 
Quarter; 


 Identify whether potential contamination at the Metro Quarter is likely to preclude it 
from being suitable for the proposed residential and train station redevelopment; and 


 Make recommendations to assist in making the Metro Quarter suitable for the 
proposed development of the Metro Quarter and inform future detailed development 
applications. 


4.1.2 Scope of Work 


To achieve the objectives, the following scope of work was undertaken: 


 Review of available drawings / plans / reports relating to the Site and assessment of 
data gaps (if any); 


 Identification of known contaminated sites as detailed on the NSW Environment 
Protection Authority (EPA) list of NSW contaminated sites notified to the EPA; 


 Identification of properties which are listed on the NSW EPA Contaminated Land 
record of Notices; 


 Source and review current and historical ownership details and aerial photographs 
for the Metro Quarter; 


 Identification of current or historical land uses at the Metro Quarter that are likely to 
have caused contamination; 


 Review published maps of the area to gain an understanding of surface and 
subsurface conditions (e.g. geology, hydrogeology, soil, topography etc.) including 
erosion, salinity and acid sulphate soil potential; 
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 Search/review information readily available through the internet (e.g. historical 
parish maps, council records, registered groundwater bore database within identified 
areas of concern etc.); 


 Development of a conceptual site model (CSM) to identify potential sources of 
contamination, human health and environmental receptors and pathways in which 
these receptors may be exposed to the identified contamination; 


 Risk ranking of the potential pollutant linkages to illustrate the relative risk of each 
pathway to receptors; and 


 Site inspection observations. 


Investigative work was conducted with reference to relevant parts of the following guidelines: 


 NSW DECC, 2009. Guidelines on the Duty to Report Contamination under the 
Contaminated Land Management Act 1997 – used to determine potential significant 
risk of harm issues associated with the Metro Quarter, where required; 


 NSW DEC, 2006. Guidelines for the Site Auditor Scheme (2nd Edition) – used to 
apply the NSW EPA decision processes for assessing and redevelopment of urban 
sites;  


 NEPC, 2013. National Environment Protection (Assessment of Site Contamination) 
Measure 1999, 2013 Amendment (herein referred to as the ASC NEPM [2013]) – 
considered throughout the investigation; and 


 NSW EPA, 1997. Guidelines for Consultants Reporting on Contaminated Sites – 
considered during the preparation of this report. 
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4.2 Metro Quarter Identification 


An overview of the Metro Quarter identification details are provided in Table 6 below. Further 
details on the location and zoning of the Metro Quarter are provided in Section 4.3. 


Table 6 | Metro Quarter Identification 


Item Description 


Local Government Authority (LGA) City of Sydney 


County Cumberland 


Parish Waterloo 


Area Approximately 1 hectare (Ha) 


Elevation Ranges from 16 – 18 m AHD (refer to Appendix B) 


Distance from Sydney CBD
1
  3.3km 


Current Land Zoning Sydney Local Environmental Plan (LEP) 2012: Zone B4 Mixed Use. 


Current Land Use Residential and Commercial 


Proposed Land Use Residential and commercial (mixed use) 


Metro Quarter Location Refer to Figure F1, Appendix A. 


Metro Quarter Layout Refer to Figure F2, Appendix A. 


Notes: AHD: Australian Height Datum  


 CBD: Central business district 


1. Distance: Google maps (http://maps.google.com.au) 
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4.3 Site Condition and Surrounding Environment 


4.3.1 Metro Quarter Land Use and Zoning 


The zoning of the Metro Quarter is Zone B4 Mixed Use under the Sydney LEP2012. The site 
zoning map is provided in the Lotsearch Report in Appendix B. 


The Metro Quarter, as inspected on 10 April 2017, currently consists of commercial and light 
industrial properties including car repair centres (J&S Smash Repairs), car servicing and 
mechanical repairs (All Mechanic Repairs and Waterloo Automotive), dry cleaning facilities 
(Waterloo Laundry) and various commercial facilities (such as printers/graphic services, 
factory outlets, retail stores, marine supplies [i.e. inflatable boats], convenience store, 
pharmacy and a medical centre). However, all structures within the site have since been 
demolished as approved under the CSSI Approval for the metro station. 


4.3.2 Surrounding Land Use 


Land uses surrounding the Metro Quarter identified during the site visit on 10 April 2017 are 
described below: 


 North: Raglan Street and commercial properties including a hotel (Abbotts Hotel), 
restaurants, a convenience store and pharmacy beyond. A former service station was 
previously located approximately 150 metres north of the Metro Quarter; 


 East: Cope Street and low to medium density residential housing beyond; 


 South: Wellington Street, medium density housing and commercial properties 
including a hotel (Cauliflower Hotel) and office supply store and a recruitment agency 
beyond; and 


 West: Botany Road, medium density housing and commercial properties including 
restaurants, furniture store (Wild Reeds), a fitness centre, factory outlets and bike 
store beyond. 


4.3.3 Topography and Drainage 


The Metro Quarter is relatively flat and elevated at approximately 16 – 18 metres AHD. The 
Metro Quarter generally slopes to the south with the northern portion at 18 metres AHD and 
the southern portion at 16 metres AHD.  Given the generally flat nature of the Metro Quarter, 
erosion is unlikely to be a significant issue assuming excavated material is appropriately 
managed during construction. 


The surrounding landscape is also relatively flat, although some mounding is noted 
approximately 350 metres east of the Metro Quarter. No major easements were identified by 
Property Boundary & Topographic Data (as presented in the Lotsearch Report) or during the 
site inspection on 10 April 2017 within the Metro Quarter.  However, three undefined 
easements were identified within 1 kilometre of the Metro Quarter i.e. northeast (627 metres), 
southeast (755 metres) and east (799 metres). 
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4.3.4 Surface Water and Flood Potential 


No obvious surface water bodies were observed within or surrounding the Metro Quarter 
during the site inspection on 10 April 2017. Alexandria Canal is noted to be located 
approximately 150 metres southwest of the Metro Quarter. 


It is noted that development within the Metro Quarter or land surrounding may be subject to 
flood related development controls i.e. 110 Wellington Street, Waterloo (AECOM, 2014).  


 


4.3.5 Regional Meteorology 


According to the Bureau of Meteorology Station (www.bom.gov.au) at the Sydney Airport 
monitoring station (066037) (data from 1929 to 2017), which is located approximately 
5.3 kilometres from the Metro Quarter, the Metro Quarter could expect to experience: 


 Moderate to warm summers, with a mean maximum temperature of 26.6ºC in January; 


 Mild to cool winters, with a mean minimum temperature of 7.2ºC in July; and 


 Average annual rainfall of approximately 1,085.8 millimetres, which is generally highest 
from February through to June. 


 


4.3.6 Geology and Acid Sulfate Soils 


The Metro Quarter is located within the Sydney Basin, which in turn forms part of the 
Cumberland Plain. 


According to the 1:100,000 Sydney Region Geological Map from NSW Department of 
Industry, Resources & Energy (see Lotsearch Report, Appendix B), the Metro Quarter is 
underlain by Quaternary age medium to fine-grained marine sand with podsols. To the 
northwest of the Metro Quarter (about 400 metres) is Triassic Ashfield Shale of the 
Wianamatta Group. The Ashfield Shale is described as black to dark grey shale and 
laminate. 


Further north of the Metro Quarter (about 800 metres) is an unknown land filling area 
containing dredged estuarine sand and mud, demolition rubble, industrial and household 
waste) which overlays silty to peaty quartz sand, silt and clay with ferruginous and humic 
cementation in placed and common shell layers. Due to the previous and current land uses 
at the Metro Quarter, fill material is generally expected to be present on-site overlying the 
natural soils. 


Soils within the Metro Quarter are classified as Acid Sulfate Soil (ASS) – Soil Class 5 
(indicating no known risk of acid sulfate soils), see Lotsearch Report, Appendix B. 


 


4.3.7 Hydrogeology 


The Metro Quarter is situated on the Botany Sands, an unconfined aquifer, which has large 
groundwater capacity. The Hydrogeology Map of Australia (see Lotsearch Report, Appendix 



http://www.bom.gov.au/
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B) described the local aquifers underlying the Metro Quarter as porous, extensive highly 
productive aquifers. 


The Botany Sands aquifer recharges from the following sources:  


 Infiltration of rainfall into the unconsolidated sediments;  


 Open space areas including five local golf courses, Randwick Racecourse and 
Centennial Park;  


 Direct run-off from the Hawkesbury Sandstone rim; and  


 Discharge of water from springs rising through cracks and bedding planes in the 
Hawkesbury Sandstone.  


The groundwater levels in the Botany Basin are highly variable depending on topographic 
relief, ranging between 0.0 metres and 23 metres below ground surface. For the identification 
of hydrogeological position relative to the Metro Quarter, it has been assumed that 
groundwater flow direction is to the southwest towards the Alexandria Canal. 


The NSW Office Water website (www.water.nsw.gov.au) and Lotsearch Report indicate that 
there are eight registered groundwater bores within 500 m of the Metro Quarter, as 
summarised in Table 7. An annotated map of these groundwater bores is provided in the 
Lotsearch Report (Appendix B). 


Table 7 | Registered Groundwater Bore Summary 


Bore ID 


Depth 


of Bore 


(m bgs) 


SWL 


(m bgs) 


Approximate 


distance and 


direction from 


Metro Quarter 


Purpose Construction Details Comments 


GW106192 6 4 152m southwest Domestic 0.0 – 5.4 m bgs Casing 


5.4 – 6.0  m bgs Screen 


Water bearing zone: 


4.00 to 6.00 m bgs 


GW111958 6 3.49 282m south Monitoring 0.0 – 2.5 m bgs Casing 


2.5 – 4.5 m bgs Screen 


Water bearing zone: 


3.49 to 4.50 m bgs. 


GW113037 5  375m south Monitoring - - 


GW113039 5  376m south Monitoring - - 


GW113038 5  381m south Monitoring - - 


GW113036 4  400m south Monitoring - - 


GW113035 5  415m south Monitoring - - 


GW071907 180 11.6 486m northeast Recreation 0.0 – 17.5 m bgs Casing 


17.5 – 17.7 m bgs Screen 


17.7 – 57.5 m bgs Casing 


57.5 – 57.7 m bgs Screen 


57.7 – 180 m bgs Casing 


Water bearing zone: 


24.5 to 24.7 m bgs,  


55.0 to 55.5 m bgs 


82.0 to 85.0 m bgs 


138.0 to 154 m bgs 


Notes: 


m bgs – metres below ground surface  


- denotes no information available 


 



http://www.water.nsw.gov.au/
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It is noted that the groundwater bore GW106192 registered for domestic use is located 
approximately 150 metres hydraulically downgradient of the Metro Quarter. Domestic water 
use is water used for indoor and outdoor household purposes including drinking water. 
However, given the metropolitan setting of the Metro Quarter and the availability of potable 
mains water supply, groundwater in the Waterloo area is unlikely to be used for consumption 
purposes. Additionally, the yield from this domestic bore is considered to be low (i.e. 0.5 L/s) 
and therefore would not be suitable for ongoing use.  







Appendix N  


 


4.4 Metro Quarter Background 


The background to the Metro Quarter, including history, council records and EPA records 
are summarised in the following sections. AECOM engaged Lotsearch to provide an 
Environmental Risk and Planning Report for the Metro Quarter and surrounds (hereafter 
referred to as the Lotsearch Report). The Lotsearch Report, dated 5 April 2017, was 
reviewed by AECOM for relevant background to the Metro Quarter, and is presented in 
Appendix B. 


4.4.1 Council Records 


A review of the Development Application (DA) Records database on the City of Sydney’s 
website (https://online.cityofsydney.nsw.gov.au/DA/) was undertaken on 6 April 2017 to 
determine whether any contamination issues had been identified during the DA process 
within the vicinity of the Metro Quarter.  


The City of Sydney Records DA Application database records applications processed in the 
last 28 days. All relevant Das (five in total) processed in the Waterloo area did not contain 
any comment on potential contamination issues, excluding D/2017/407 (change of land use 
from a commercial clothing retailer to an art gallery) where a Statement of Environmental 
Effects (SEE) stated that “there would be no negative environment impacts resulting from 
the proposed development in regards to noise, air quality and impacts to soil and water. No 
hazardous chemicals will be used or stored on site and all fire safety equipment necessary 
for the type of development are present on site”. 


4.4.2 Aerial Photographs 


Historical aerial photographs for the Metro Quarter and surrounds were reviewed to identify 
former land uses that may have the potential to be sources of contamination. The 
photographs were obtained from the NSW Department of Land and Property Management 
Authority (DLPMA) and are presented in the Lotsearch Report provided in Appendix B, 
except the 2016 aerial photograph, which was obtained from Google Earth. Details of the 
aerial photographs are detailed below. 


Table 8 | Historical Aerial Photograph Review 


Photograph 


Details 


Description of Metro Quarter Description of Surrounds 


1930 (black and 


white) 


The Metro Quarter appears to comprise 


small-scale and larger commercial/industrial 


properties. The Waterloo Congregation 


Church appears to be present near the 


southwest corner of the Metro Quarter while 


a garage/service station appears to be 


located in the northwest corner. At least 


three lots along Cope Street appear to be 


vacant. 


The Metro Quarter is bound by Raglan 


Street, Cope Street, Wellington Street and 


Botany Road. The surrounding blocks 


appear to comprise residential properties 


and small-scale and larger 


commercial/industrial properties. Open 


space/parkland (i.e. Alexandria Park) was 


located southwest of the Metro Quarter. 


1943  


(black and white) 


As per 1930 photograph. Additionally, a 


commercial/industrial property was 


constructed on the vacant lot in the 


northeast corner of the Metro Quarter and 


an L shape building replaced some smaller 


buildings in the northwest corner of the 


Metro Quarter (understood to be the J. 


Skinner metal merchant). 


Additional commercial/industrial buildings 


have been constructed, including a large 


warehouse to the southwest of the Metro 


Quarter.  


 


A number of smaller buildings to the west of 


the Metro Quarter along Botany Road had 


been demolished. 


1955 


(black and white) 


As per the 1943 photograph. A building had 


been extended on the northern portion of the 


Metro Quarter (understood to be the F.P. 


Wadds woodworkers and turners property).  


As per the 1943 photograph. 
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Photograph 


Details 


Description of Metro Quarter Description of Surrounds 


1961  


(black and white) 


Some redevelopment works were being 


undertaken across Metro Quarter. Two long 


buildings extending from Botany Road to 


Cope Street are observed on the northern 


portion of the Metro Quarter and three large 


warehouses had been constructed near the 


centre of the Metro Quarter following 


demolition of some existing smaller 


buildings. 


A number of large warehouses had been 


constructed to the west of the Metro Quarter 


along Botany Road. 


1965  


(black and white) 


Another large warehouse had been 


constructed on the northern portion of the 


Metro Quarter following demolition of some 


existing smaller buildings e.g. J. Skinner 


metal merchant building. 


Significant redevelopment works had 


occurred on the two blocks east of the Metro 


Quarter with the demolition of most buildings 


and the construction of the Social Housing 


Estate. 


 


Additionally, at least three large warehouses 


were constructed to the west of the Metro 


Quarter replacing what appeared to be 


residential properties. 


1970 


(black and white) 


All buildings along Raglan Street, including 


the garage/service station, had been 


demolished and replaced by one large 


building. 


 


Two car parking areas were observed in the 


southeast corner of the Metro Quarter. 


Significant redevelopment works had 


occurred on the two blocks northeast of the 


Metro Quarter with the demolition of most 


buildings. 


 


Additionally, a large warehouse (or 


warehouses) had been constructed on the 


block north of the Metro Quarter replacing 


what appeared to be commercial/industrial 


properties.  


1982  


(colour) 


The Metro Quarter appears to be similar to 


the 1970 photograph. 


High-rise residential apartments and 


associated open space had been 


constructed on the two blocks northeast of 


the Metro Quarter.  


 


A number of larger commercial/industrial 


buildings had been constructed on the 


southern portion of the block located to the 


west of the Metro Quarter replacing what 


appeared to be smaller 


commercial/industrial properties. 


1991  


(colour) 


The Metro Quarter appears to be similar to 


the 1982 photograph, although 


commercial/industrial buildings were 


constructed approximately halfway along 


Botany Road and in the southeast corner of 


the Metro Quarter.  


A number of larger commercial/industrial 


buildings had been constructed on the 


southern portion of blocks located to the 


north and northwest of the Metro Quarter 


replacing what appeared to be smaller 


commercial/industrial properties. 


2005 


(colour) 


One of the long buildings extending from 


Botany Road to Cope Street on the northern 


portion of the Metro Quarter had been 


demolished and a new elongated 


commercial/industrial warehouse was 


constructed in a slightly extended footprint. 


A large commercial/industrial building had 


been constructed on the northern portion of 


the block located to the west of the Metro 


Quarter. A swimming pool appears to be 


located to the west of this building. 
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Photograph 


Details 


Description of Metro Quarter Description of Surrounds 


Additionally, a large commercial building 


was constructed approximately halfway 


along Botany Road. 


Vegetation (i.e. trees) had matured to the 


northeast and east of the Metro Quarter. 


2007 


(colour) 


The Metro Quarter appears to be similar to 


the 1982 photograph; however a 


commercial/industrial building had been 


constructed in one of the car parking areas 


located in the southeast corner of the Metro 


Quarter. 


As per the 2005 photograph. 


2014 


(colour) 


The Metro Quarter appears to be similar to 


the 2007 photograph. 


A large warehouse on the block northwest of 


the Metro Quarter has been demolished and 


replaced with another commercial/industrial 


building. This is similar to the block located 


north of the Metro Quarter whereby a large 


building was demolished and replaced with 


smaller buildings.  


2017 


(colour) 


The Metro Quarter appears to be similar to 


the 2014 photograph. 


As per the 2014 photograph. 


 


4.4.3 NSW EPA Records 


4.4.3.1 Contaminated Land Records of Notices 


A review of the NSW EPA website (www.epa.nsw.gov.au) and the Lotsearch Report was 
undertaken on 6 April 2017 to evaluate if the EPA has issued a regulatory notice in relation 
to the Project Area under Section 60 of the Contaminated Land Management Act 1997 (CLM 
Act 1997). 


No listed properties were identified within the Metro Quarter; however the following current 
notices were listed within 1 kilometre of the Metro Quarter: 


 Formerly Gas N Go, Alexandria (located 141 metres northwest of the Metro Quarter). A 
Preliminary Investigation Order was issued on 30 May 2016 and an Amendment or 
Repeal of Order was issued on 30 November 2016; and 


 Lawrence Dry Cleaners, Waterloo (located 784 metres east of the Metro Quarter). The 
seven current notices are detailed below: 


- Declaration of Investigation Area issued 31 October 2003 


- Agreed Voluntary Investigation Proposal issued 4 May 2004 


- Declaration of a Remediation Site issued on 2 November 2005. 


- Management Order issued 26 May 2011 and amended on 28 August 2014. 


- Amendment of Repeal of Order issued on 27 February 2015. 


- Amendment of Repeal of Order issued on 9 February 2016. 


A copy of the search is provided in the Lotsearch Report in Appendix B. The former Gas N 
Go was located hydraulically upgradient of the Metro Quarter and impacted groundwater 
may have migrated toward the Metro Quarter. However, given the Gas N Go site was 
redeveloped into residential apartments in September 2016 and there is no ongoing source 



http://www.epa.nsw.gov.au/
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of contamination, any legacy groundwater contamination is not likely to be significant at the 
Metro Quarter. Due to the distance of Lawrence Dry Cleaners and its cross hydraulic 
gradient location from the Metro Quarter, the contamination associated with this site is not 
considered relevant to this investigation. 


4.4.3.2 NSW Contaminated Sites Notified to the EPA 


A review of the NSW EPA website (www.epa.nsw.gov.au) and the Lotsearch Report was 
undertaken on 6 April 2017 to evaluate if, under Section 60 of the CLM Act 1997, any 
properties within the boundaries of Metro Quarter or the surrounding areas had been 
reported to the EPA. 


No listed properties were identified within the Metro Quarter; however the following notices 
were listed within 1 km of the Metro Quarter: 


 Alexandria Gardens, 146-156 Wyndham Street and 146-156 Botany Road, Alexandria 
(65 m south of the Metro Quarter). Currently under assessment; 


 Proposed Construction Site, 2 John Street, Waterloo (137 m south of the Metro 
Quarter). Regulation under the CLM Act 1997 not required; 


 Formerly Gas N Go (fully redeveloped into residential apartment as of September 2016), 
10-20 Botany Road, Alexandria (141 m northwest of the Metro Quarter). Contamination 
currently regulated under the CLM Act 1997; 


 Australian Technology Park, Henderson Road, Eveleigh (208 m northwest of the Metro 
Quarter). Regulation under the CLM Act 1997 not required; 


 BP Service Station, 116 Regent Street, Redfern (315 m north of the Metro Quarter). 
Currently under assessment; 


 Caltex Service Station, 133 Wyndham Street cnr McEvoy Street, Alexandria (365 m 
south of the Metro Quarter). Regulation under the CLM Act 1997 not required; 


 Lawrence Dry Cleaners, 887-893 Bourke Street, Waterloo (784 m east of the Metro 
Quarter). Contamination currently regulated under the CLM Act 1997; 


 Diversity Waterloo, 1-13 Archibald Avenue, Waterloo (818 m southeast of the Metro 
Quarter). Currently under assessment; 


 Waverley Woollahra Process Plant, 355 Botany Road, Waterloo (861 m southeast of the 
Metro Quarter). Regulation under the CLM Act 1997 not required; 


 Former Industrial Site, 16 O’Riordan Street, Alexandria (923 m south of the Metro 
Quarter). Currently under assessment; 


 Former Mobil Service Station, 20 O’Riordan Street, Alexandria (960 m south of the 
Metro Quarter). Regulation under the CLM Act 1997 not required; and 


 Perry Park, 1B Maddox Street, Alexandria (995 m south of the Metro Quarter). Site no 
longer on EPA Contaminated Land List. 


A copy of the Contaminated Land Search is provided in the Lotsearch Report, Appendix B. 


Of the abovementioned sites notified to the EPA, two are considered to be located 
hydraulically upgradient of the Metro Quarter i.e. former Gas N Go and BP Service Station. 



http://www.epa.nsw.gov.au/
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As discussed in Section 4.4.3.1, the legacy groundwater contamination associated with the 
former Gas N Go is unlikely to significantly impact the Metro Quarter. Given the distance of 
the BP service station from the Metro Quarter (i.e. greater than 300 m), any contamination 
associated with this site is not considered relevant to this investigation. 


Due to the distance and/or location (i.e. hydraulically cross gradient or upgradient) of the 
remaining notified sites from the Metro Quarter the contamination of these sites is not 
considered relevant to this investigation. 


4.4.3.3 Licensed Activities under the POEO Act 1997  


The Lotsearch Report listed one business with licenced activities under the Protection of the 
Environment Operations Act 1997 (POEO Act 1997) within 1 km of the Metro Quarter: 


 Sydney Trains: railway (131 m south of [and surrounding] the Metro Quarter) 


A full list of formerly licenced activities under the POEO Act 1997 is provided in the 
Lotsearch Report, attached as Appendix B. 


The Sydney Trains licence (No. 12208) was issued to allow for railway system activities. 
Based on information contained within the Sydney Trains licence, these activities are 
unlikely to result in significant contamination (if any) being released to the environment. 
Therefore, the Metro Quarter is unlikely to be impacted by activities undertaken at the 
Sydney Trains site. 


4.4.4 Business Directory Records 


The Lotsearch Report lists businesses in the 1950, 1970 and 1991 Universal Business 
Directories within 150 m of the Metro Quarter and dry cleaners, garages and service stations 
within 1km of the Metro Quarter. Those businesses within the Metro Quarter or located 
500 m hydraulically up gradient of the Metro Quarter with potentially contaminating activities 
that may impact the Metro Quarter are summarised in  


Table 9. The full list of Business Directory Records and their locations are provided in the 
Lotsearch Report, attached as Appendix B. 


 


Table 9 | Historical Business Directory Records 


Potentially Contaminating Businesses 


Approximate distance 
and direction from 


closest Metro Quarter 
boundary 


1991  


Motor repairs, 85 Botany Road Waterloo 2017 Within Metro Quarter 


Motor panel beaters and/or spray painters, 65 Botany Road Waterloo 
2017 


Within Metro Quarter 


Various manufacturers, importers and/or distributors (e.g. toilet paper, 
adhesives, packaging), 128 Cope Street Waterloo 2017 


Within Metro Quarter 


Abrasive merchants, 128 Cope Street Waterloo 2017 Within Metro Quarter 


Motor brake/clutch specialists and engine reconditioners, 129 
Wellington Street Waterloo 2017 


Within Metro Quarter 
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Potentially Contaminating Businesses 


Approximate distance 
and direction from 


closest Metro Quarter 
boundary 


Cleanser and/or cleaning preparation manufacturers and/or distributors, 
23 Botany Road Alexandria 2015 


102 m north 


Regent auto repairs, 156 Regent Street Redfern 2016 219 m north 


Redfern service station, 131 Regent Street Redfern 2016 389 m north 


1970  


Cleaners (general, industrial, window), 87 Botany Road Waterloo 2017 Within Metro Quarter 


Forgings manufacturers, 146 Botany Street Waterloo 2017 Within Metro Quarter 


Printers machinery and furnishers, 128 Botany Road Waterloo 2017 Within Metro Quarter 


Metal extrusion tooling and steel merchant, 146 Botany Street Waterloo 
2017 


Within Metro Quarter 


Motor painters and panel beaters, 65 Botany Road Waterloo 2017 Within Metro Quarter 


Printers machinery and supplies, 128 Botany Road Waterloo 2017 Within Metro Quarter 


Chemist manufacturing and/or wholesale, 89 Botany Road Waterloo 
2017  


Within Metro Quarter 


Sheet metal workers machinery, 59-63 Botany Road Waterloo 2017 Within Metro Quarter 


Woodworking machinery, 59-63 Botany Road Waterloo 2017 Within Metro Quarter 


Electronic motor dealers and/or wholesalers, 59-63 Botany Road 
Waterloo 2017 


Within Metro Quarter 


Motor garages and engineers, 69-83 Botany Road Waterloo 2017 Within Metro Quarter 


Total service station, 69-83 Botany Road Waterloo 2017 Within Metro Quarter 


Town auto repairs, 60 Botany Road Redfern 2016 221 m north 


Palm dry cleaners, 130 Regent Street Redfern 2016 274 m north 


Renault, 153 George Street, Redfern 2016 328 m northeast 


BP service station, 118 Regent Street Redfern 2016 336 m north 


McDermotts dry cleaners, 134 Pitt Street Redfern 2016 360 m northeast 


Redfern Service Station, 133 Regent Street Redfern 2016 367 m north 


Johnson’s dry cleaning, 144 Renwick Street Redfern 2016 375 m north 


Personality dry cleaning, 74 Regent Street Redfern 2016 447 m north 


1950  


Dowel manufacturers, 87 Botany Road Waterloo 2017 Within Metro Quarter 


Timber merchants, 87 Botany Road Waterloo 2017 Within Metro Quarter 


Moulding manufacturers, 87 Botany Road Waterloo 2017 Within Metro Quarter 


Sheet metal workers, 67 Botany Road Waterloo 2017 Within Metro Quarter 


Motor electricians, 51 Botany Road Waterloo 2017 Within Metro Quarter 


Battery manufacturers and service stations, 51 Botany Road Waterloo 
2017 


Within Metro Quarter 
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Potentially Contaminating Businesses 


Approximate distance 
and direction from 


closest Metro Quarter 
boundary 


Motor garages, painter, panel beaters, welders, 101 Botany Road 
Waterloo 2017 


Within Metro Quarter 


Coppersmiths, welders and sheet metal workers, 79 Botany Road 
Waterloo 2017 


Within Metro Quarter 


Motor carburettor and tuning specialists, 117 Botany Road Waterloo 
2017 


Within Metro Quarter 


Statuette and model manufacturers, 77 Botany Road Waterloo 2017 Within Metro Quarter 


Woodwork and turners, 63 Botany Road Waterloo 2017 Within Metro Quarter 


Motor engineer, 101 Botany Road Waterloo 2017 Within Metro Quarter 


Cabinet manufacturers, 15-19 Botany Road Waterloo 2017 124 m north 


Furniture manufacturers, 11 Botany Road Waterloo 2017 150 m north 


Dry cleaners, 199 Regent Street Redfern 2016 177 m north 


Tasman dry cleaners, 195 Regent Street Redfern 2016 213 m north 


Dalton motor garage, 150 Regent Street Redfern 2016 232 m north 


Jones dry cleaners, 147 Regent Street Redfern 2016 324 m north 


Redfern service station, 131 Regent Street Redfern 2016 388 m north 


Redfern dry cleaners, 74 Regent Street Redfern 2016 447 m north 


Anderson Bros dry cleaners, 46 Regent Street Redfern 2016 491 m north 
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Given the presence of light industrial and commercial businesses within or hydraulically 
upgradient of the Metro Quarter in 1991, there is a potential for petroleum hydrocarbons, 
polycyclic aromatic hydrocarbons (PAHs), heavy metals, asbestos and volatile organic 
compounds (VOCs) to have impacted the Metro Quarter.  


It is noted that petroleum and chlorinated hydrocarbon impacts biodegrade over time, and 
therefore service station and dry cleaner records from 1950 and 1970 are not considered 
further. 


4.4.5 Unexploded Ordanance 


A search of the Australian Department of Defence Unexploded Ordnance (UXO) 
Contamination database was conducted on 7 April 2017 to evaluate whether the Metro 
Quarter or surrounding areas were listed. There were no records of UXO contamination in 
the City of Sydney Local Government Area.   


4.5 Previous Environmental Investigations 


AECOM is unaware of and has not been provided with any previous environmental 
investigation reports relevant to the condition of soil and groundwater which have been 
completed within the Metro Quarter. 


However, AECOM has previously undertaken a Stage 1 Contamination Assessment dated 
15 January 2014 on the Social Housing Estate located east of the Metro Quarter (AECOM, 
2014). The information collated during this Stage 1 Contamination Assessment has been 
included in this Stage 1 PSI with regard to discussions on off-site land uses. 


4.6 Site Walkover 


AECOM conducted a walkover of the Metro Quarter and adjacent areas on 10 April 2017. A 
photographic log has been provided in Appendix C. 


The Metro Quarter is located in a metropolitan setting which is generally highly developed 
with areas of green space. The Metro Quarter was identified to comprise commercial 
buildings (Photograph 1), some with residential dwellings above, and light industrial 
warehouses (Photograph 2). The buildings were typically of brick construction and ranged 
from one to three stories in height (Photograph 3). A number of commercial buildings along 
Raglan Street had awnings over the fronting footpath which may have been constructed with 
asbestos containing materials (ACM) (Photograph 4). However, it is noted that a hazardous 
building materials survey was not undertaken and therefore the presence of asbestos and 
other hazardous building materials on the interior or exterior of buildings could not be 
confirmed. Two unsealed or poorly sealed car parking areas were located within the Metro 
Quarter and hydrocarbon staining was observed on the car park surface (Photograph 5). 
The buildings within the Metro Quarter were surrounded by a concrete footpath, asphalt 
driveways, mature trees (particularly along Botany Road, Photograph 6) and grassy nature 
strips (along Wellington Street, Photograph 7).  


The footpath and driveways within the Metro Quarter were observed to be typically cracked 
and uneven, particularly along Cope Street (Photograph 8). It should be noted that there 
were sections where the footpath had been replaced e.g. southern end of Cope Street and 
mid to southern end of Botany Road (adjacent to Two Lights Waterloo and former Wittner 
factory outlet). Therefore, the poor condition concrete/asphalt appears to be attributable to a 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 53 of 67 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Z – Geotechnical and Contamination assessment report 


 


 


poor state of repair and not due to the subsidence of the underlying soils. There was also 
evidence of trench reinstatement within the concrete footpath (Photograph 9). 


The vegetation that was observed within the Metro Quarter appeared to be healthy although 
patches of grass had eroded exposing the soil beneath (Photograph 7). 


There was evidence of cut and fill across the Metro Quarter to level the land for building and 
road construction. Additionally, raised garden beds were observed outside the Waterloo 
Congregational Church (Photograph 10). Whilst rubbish was noted on the surface of the 
garden beds (and nature strips), no buried anthropogenic material was observed to be 
exposed at the surface. 


During the walkover, no significant staining indicative of surface spills or contamination was 
observed and no unusual odours were noted.  


The following land uses were observed adjacent to the Metro Quarter (i.e. off-site) (also 
depicted on Figure F2): 


 Medium density residential houses (i.e. Waterloo Social Housing Estate) were observed 
to the east of the Metro Quarter (Photograph 11); 


 Commercial and light industrial properties were typically observed to the north, south 
and west of the Metro Quarter (Photograph 12); and 


 A number of terrace houses were located south and southwest of the Metro Quarter  
(Photograph 13). 


 


4.7 Conceptual Site Model 


A conceptual site model (CSM) presents information about potential contamination sources, 
receptors and potential exposure pathways between the identified sources and receptors. As 
detailed in the ASC NEPM 2013, the development of a CSM is a key component of 
contaminated site assessments and provides the framework for identifying how potential 
receptors may be exposed to contamination from historical and/or current site sources. The 
sources, pathways and receptors identified for the Metro Quarter are discussed and 
tabulated below. 


4.7.1 Sources 


4.7.1.1 Potential Areas of Concern 


Based on the review of available historical information and available imagery, the following 
potential sources of contamination were identified, which may impact the condition of soil 
and groundwater within the Metro Quarter: 


 Commercial and light industrial properties including car repair centres (J&S Smash 
Repairs), car servicing and mechanical repairs (All Mechanic Repairs and Waterloo 
Automotive), panel beaters and/or spray painters, cleaning product manufacturers, 
printer machinery and supplies, sheet metal workers, woodworking machinery and 
battery manufacturers; 


 Dry cleaning facilities including Waterloo Laundry; 


 Service station including former Total Service Station. 







 


 


  


 


© Sydney Metro 2018 
 


 
Page 54 of 67 


Sydney Metro City & Southwest | Waterloo Over Station Development EIS -    


Appendix Z – Geotechnical and Contamination assessment report 


 


 


 Use of fill material of unknown origin that could potentially contain or be impacted with 
contaminants; 


 Historical use of asbestos containing material (ACM) within buildings and structures 
erected since the 1920s; and 


 Historical use of lead based paints on the interior and exterior of historical and current 
buildings. 


 


The following potentially contaminated areas were identified on surrounding land located in 
proximity to or hydraulically upgradient of the Metro Quarter: 


 Surrounding areas of former and current buildings erected since the 1920s which are 
likely to have been constructed using potentially contaminating or hazardous materials 
including asbestos and lead based paints (primarily located to the northeast and east of 
the Metro Quarter); 


 Light industrial and commercial properties surrounding the Metro Quarter including dry 
cleaning facilities, service stations, car repair centres, furniture manufacturers and 
cleaning product manufacturers; and 


 Groundwater in the vicinity of the Metro Quarter that may be contaminated from the 
surrounding historical commercial and industrial land uses. It is noted that the Metro 
Quarter footprint is located within the Botany Sands Beds aquifer which has been 
contaminated as a result of historical industrial land use activities. 


 


4.7.1.2 Contaminants of Potential Concern 


Based on the review of available information and observations made during the site 
inspection, the contaminants of potential concern (CoPC) relating to current and historical 
activities in and surrounding the Metro Quarter include, but may not be limited to, the 
following: 


 Asbestos – there is potential for historical and current building materials to be 
constructed using ACM. ACM has historically been used since the 1920s, and then 
more widely in the post war years from 1945 to the end of the 1960s, and is reported to 
be present in almost 20 percent of all housing stock (The Asbestos Network, 2008). As 
buildings existed within the Metro Quarter in the 1930s aerial photographs, it is possible 
that the buildings and associated infrastructure were constructed using ACM. With the 
demolition of these buildings overtime, it is possible that residual ACM may be present 
in soils within the Metro Quarter. Asbestos can also potentially be present in fill 
(dependent on the origin of the fill material); 


 Heavy metals including lead – which may occur in fill originating from industrial sites. 
Common metals include arsenic, cadmium, chromium, copper, lead, mercury, nickel and 
zinc. Also, selected metals (lead, cadmium, chromium and zinc) may be sourced from 
the metal-based paints and lithium from battery manufacturing waste. There is also 
potential for buildings to have been treated with lead paint. In Australia, paints 
containing at much as 50 percent lead were used on the inside and outside of houses 
built before 1950, and paint containing more than 1 percent lead was still being used 
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until the late 1960s. Lead paint may have been applied to and still exist on the interior 
and exterior walls of the current buildings, or may be present within the soil since re-
development; 


 Petroleum Hydrocarbons – can be found in emulsions, fuels, solvents and oils etc. and 
are commonly encountered in service stations, car maintenance and smash repair 
facilities. Petroleum hydrocarbons are generally quantified by analytical laboratories as 
total recoverable hydrocarbons (TRH) as four fractions of hydrocarbons grouped into 
ranges of volatility; 


 Polycyclic Aromatic Hydrocarbons (PAHs) – related to some petroleum hydrocarbon 
use, bitumen emulsion, lubricating oils and waste oils. PAHs can also potentially be 
present in fill (dependent on the origin of the fill material);  


 Volatile Organic Compounds (VOCs) including chlorinated hydrocarbons – related to 
various industrial processes, particularly where solvents are used and are associated 
with contamination from dry cleaning facilities and maintenance facilities. VOCs can also 
potentially be present in fill (dependent on the origin of the fill material); and 


 Organochlorine pesticides (OCP), organophosphorous pesticides (OPP) and 
polychlorinated biphenyls (PCBs) can also potentially be present in fill (dependent on 
the origin of the fill material) which was placed across the Metro Quarter during its 
development. 


 


4.7.2 Receptors 


Based on the review of available information and observations made during the site 
inspection, the following potential human health and ecological receptors have been 
identified: 


 Current and future on-site and off-site residents; 


 Current and future on-site and off-site commercial workers; 


 Current and future on-site and off-site construction/intrusive maintenance workers; 


 Current and future off-site recreational users of Alexandria Park located south west of 
the Metro Quarter; and 


 Alexandra Canal. 
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4.7.3 Tabulated SSM and Risk Planning 


Based on the review of the Metro Quarter and sources and receptors discussed in Section 4.7.1 and Section 4.7.2, a tabulated CSM has been 
prepared to illustrate the relative risk of each source-pathway-receptor linkage identified for the Metro Quarter. The qualitative risk ranking has 
been completed using a colour coding system, with green representing low risk, orange medium risk and red representing a high risk, as 
follows: 


 Low risk – based on the available information, a complete pollutant linkage is considered to be unlikely. 


 Medium risk – based on the available information, a complete pollutant linkage may potentially be present, however the likelihood and 
consequence is considered to be medium. 


 High risk – based on the available information, a complete pollutant linkage is considered to be likely. 


A discussion on the likelihood for potential pollutant linkages is provided for each source above, in Section 4.7.1. 


Table 10 | CSM and Qualitative Risk Ranking of Potential Source-Pathway-Receptor Linkages 


Source CoPC Pathway Receptor 
Qualitative Risk 


Ranking 


Light industrial and 


commercial properties 


(within Metro Quarter) 


 Asbestos 


 Heavy metals  


 TRH, BTEX, PAH, 


VOCs 


 Direct contact during soil 


disturbance activities.  


 Inhalation of wind-blown dust (in 


unsealed areas). 


 Inhalation of volatiles that migrate 


through the vadose zone 


 Current and future on-site commercial workers 


 Current and future on-site residents 


 Current and future on-site construction/ 


intrusive maintenance workers 


High 


 Leaching from soil and migration 


through groundwater 


 Inhalation of volatiles that migrate 


through the vadose zone 


 Current and future off-site commercial workers 


 Current and future off-site residents 


 Current and future off-site construction/ 


intrusive maintenance workers 


 Alexandria Canal 


Medium 


Imported fill  Asbestos 


 Heavy metals  


 TRH, BTEX, PAH, 


VOCs, OCP, OPP, 


PCBs 


 Direct contact during soil 


disturbance activities.  


 Inhalation of wind-blown dust (in 


unsealed areas) 


 Inhalation of volatiles that migrate 


through the vadose zone 


 Current and future on-site commercial workers 


 Current and future on-site residents 


 Current and future on-site construction/ 


intrusive maintenance workers 


High 


 Leaching from soil and migration 


through groundwater 


 Alexandria Canal Low 
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Source CoPC Pathway Receptor 
Qualitative Risk 


Ranking 


Hazardous building 


materials 


 Asbestos  Disturbance of soils and inhalation 


of fibres released 


 Current and future on-site commercial workers 


 Current and future on-site residents 


 Current and future on-site construction/ 


intrusive maintenance workers 


High 


 Lead  Direct contact during soil 


disturbance activities.  


 Inhalation of wind-blown dust (in 


unsealed areas) 


 Current and future on-site commercial workers 


 Current and future on-site residents 


 Current and future on-site construction/ 


intrusive maintenance workers 


Medium 


 Leaching from soil and migration 


through groundwater 


 Alexandria Canal Low 


Light industrial and 


commercial properties 


(outside Metro Quarter) 


 Heavy metals 


 TRH, BTEX, PAH, 


VOCs  


 Leaching from off-site soil and 


migration through groundwater 


 Inhalation of volatiles that migrate 


through the vadose zone 


 Current and future on-site commercial workers 


 Current and future on-site residents 


 Current and future on-site construction/ 


intrusive maintenance workers 


Low 
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4.8 Conclusion and Recommendations 


AECOM has reviewed historical and current records pertaining to the Metro Quarter and its 
surrounds and characterised the contamination status of the Metro Quarter. The Metro 
Quarter has primarily been used for commercial/light industrial purposes, while the 
surrounding area has been used for commercial/light industrial (typically north, south and 
west of the Metro Quarter), residential (east of the Metro Quarter) and recreational 
(southwest of Metro Quarter) purposes. 


The CSM (presented in Section 4.7) identifies potential sources of contamination, receptors 
and exposure pathways, and risk ranked these potential pollutant linkages to illustrate the 
relative risk of each pathway. Potential sources of contamination identified during the Stage 
1 PSI which may impact the condition of soil and groundwater within the Metro Quarter and 
its surrounds include the following: 


Within the Metro Quarter 


 Commercial and light industrial properties including car repair centres (J&S Smash 
Repairs), car servicing and mechanical repairs (All Mechanic Repairs and Waterloo 
Automotive), panel beaters and/or spray painters, cleaning product manufacturers, 
printer machinery and supplies, sheet metal workers, woodworking machinery and 
battery manufacturers; 


 Dry cleaning facilities including Waterloo Laundry; 


 Service station including former Total Service Station; 


 Use of fill material of unknown origin that could potentially contain or be impacted with 
contaminants; 


 Historical use of asbestos containing materials (ACM) within buildings and structures 
erected since the 1920s; and 


 Historical use of lead based paints on the interior and exterior of historical and current 
buildings. 


Outside the Metro Quarter 


 Surrounding areas of former and current buildings erected since the 1920s which are 
likely have been constructed using potentially contaminating or hazardous materials 
including asbestos and lead based paints (primarily located to the northeast and east of 
the Metro Quarter); 


 Light industrial and commercial properties surrounding the Metro Quarter including dry 
cleaning facilities, service stations, car repair centres, furniture manufacturers and 
cleaning product manufacturers; and 


 Groundwater in the vicinity of the Metro Quarter that may be contaminated from the 
historical surrounding commercial and industrial land uses in surrounding areas. It is 
noted that the Metro Quarter footprint is located within the Botany Sands Beds aquifer, 
which has been contaminated as a result of historical industrial land use activities. 


Of the potential pollutant linkages identified in the CSM, three linkages were considered to 
present a high risk to human health and/or the environment that are expected to have 
implications for remediation/management costs.  


1. The historical and current commercial/light industrial activities undertaken within the 
Metro Quarter have likely resulted in contaminants of potential concern (CoPC) being 
released into the environment. Although it is understood that the redeveloped Metro 
Quarter is likely to be capped with limited access to soil, future sub-slab intrusive 
works may be required for service maintenance purposes. As such, there is a 
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potential for workers to come into direct contact (i.e. incidental ingestion and/or 
dermal contact) with and/or inhale CoPC in soil/dust. Additionally, a number of CoPC 
are considered to be volatile e.g. light-end total recoverable hydrocarbons (TRH) 
fractions, benzene, toluene, ethylbenzene and xylenes (BTEX) and volatile organic 
compounds (VOCs). Therefore, future residents, commercial workers or 
construction/intrusive maintenance workers may be exposed to volatile CoPC via 
inhalation. 


2. Since 1930, a number of buildings within the Metro Quarter have been demolished 
and erected potentially depositing CoPC such as asbestos containing materials 
(ACM) and lead onto the soil. Therefore, there is a potential for intrusive maintenance 
workers to come into direct contact (i.e. incidental ingestion and/or dermal contact) 
with and/or inhale asbestos and lead in soil/dust. 


3. Although specific areas could not be identified where fill material may have been 
used it is likely to be present across given the level nature the Metro Quarter. 
Imported fill material of unknown origin can contain a range of CoPC. Therefore, 
there is a potential for intrusive maintenance workers to come into direct contact (i.e. 
incidental ingestion and/or dermal contact) with and/or inhale CoPC in soil/dust. 
Additionally, future residents, commercial workers or construction/intrusive 
maintenance workers may be exposed to volatile CoPC via inhalation if not managed 
or remediated appropriately. 


With consideration to Clause 7 of SEPP 55, this Stage 1 PSI has evaluated the 
contamination status of the Metro Quarter and identified the potential for contamination to be 
present. Notwithstanding, AECOM considers that the Metro Quarter can be made suitable 
for the proposed development following the completion of further investigation and 
remediation works (if required). Based on the findings of this Stage 1 PSI and CSM 
developed for the Metro Quarter, AECOM recommends undertaking the following additional 
stages of work to ensure the SEARs are being fulfilled. It is noted that the additional work 
scope would be undertaken during the detailed development application stage: 


 Completion of a stage 2 contamination assessment to characterise the nature and 
extent of potential soil and groundwater contamination targeting the potential areas of 
concern identified within the Metro Quarter. Findings of available contamination and 
remediation reports for the metro station should be considered in the preparation of the 
assessment for the OSD. Soil and groundwater samples should be analysed for the 
identified CoPCs listed in Section 4.7.1.2 and assessed in accordance with the National 
Environment Protection (Assessment of Site Contamination) Measure 1999 (ASC 
NEPM, 2013).  


 The stage 2 contamination assessment would likely incorporate the following elements: 


- Preparation of a Sampling, Analysis & Quality Plan (SAQP), which will include an 
assessment of: 


 Data quality objective (DQO) development; 


 Refinement of the Conceptual Site Model (CSM) for the Site;  


 Confirmation of proposed sampling and analysis program, incorporating the 
findings of this Stage 1 PSI. The sampling program would likely comprise a 
combination of targeted and grid based sampling focusing on identified areas of 
concern; and 
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 Consideration would also be given to the requirement for waste classification 
sampling and analysis in the event that offsite disposal of material will be 
required. 


- Preparation of a site specific Health and Safety Plan (HASP) including 
consideration of environmental management; and 


- Project Management including subcontractor management, access approvals, 
stakeholder liaison, etc. 


- Field Investigation comprising: 


 Service location in all areas that will be subject to intrusive investigations; 


 Drilling work and monitoring well installation; 


 Groundwater and soil sampling; 


 Survey of newly installed monitoring wells to a site specific datum to facilitate 
understanding of inferred groundwater flow direction; and 


 Laboratory analysis of soil and groundwater samples. 


 Based on the results of the stage 2 contamination assessment, remediation cost 
estimates can be developed. 


 Remediation and/or management of impacted areas may be required to mitigate risks 
during the construction works program and for the future proposed development. Any 
remediation works which may be required as an outcome of the stage 2 contamination 
assessment would be informed by the preparation of a remediation action plan (RAP).  


It is noted that the information detailed within the RAP may also be used to inform the 
following UrbanGrowth requirements: 


 Provision of tender documentation for intrusive ground works; 


 Validation sampling based on the scope outlined in the RAP following completion of 
remediation works. It is noted that the validation sampling scope would likely incorporate 
the following requirements: 


- Groundwater and soil validation sampling;  


- Laboratory analysis of soil and groundwater samples; and 


- Preparation of a validation report  


 Development of a CEMP to manage risks to construction and maintenance workers 
from impacted soils and groundwater during the redevelopment of the Metro Quarter. 


 Develop a Materials Management Plan to include a strategy for the management of 
materials so that impacted material can be potentially reused in less sensitive areas or 
managed within the Metro Quarter to minimise off-site disposal of excavated material to 
a licensed landfill. 
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5.0 SEARs Response 


This geotechnical and Contamination report presents a response to the SEARs outlined in 
Table 11: 


Table 11 | SEARs Reponses 


Metro Quarter Requirements Geotechnical and Contamination Responses 


15. Geotechnical and Contamination 
 


 


15.1. Provide an assessment of the site’s 
conditions, outlining the site’s suitability for 
the proposed uses with respect to soil 
erosion, salinity and acid sulphate soil. 


 


An assessment of the local soil conditions specifically addressing 
erosion, salinity and acid sulfate issues has been included in this 
report.  Erosion, salinity and acid sulfate soil, if encountered, would be 
managed in accordance with Site specific management plans 
developed for Metro Quarter    


15.2. Provide an assessment of the 
proposal in accordance with State 
Environmental Planning Policy No 55 - 
Remediation of Land and relevant 
guidelines. 
 


An assessment of the proposed land uses satisfying the State 
Environmental Planning Policy No. 55 – Remediation of Land (SEPP 
55) has been provided in this report, specifically addressing Clause 
6(1)(b),(c).  
 
It is noted that: 


- A Stage 2 contamination assessment is required to 
characterise the nature and extent of potential soil and 
groundwater contamination identified within the Metro 
Quarter to confirm that the Metro Quarter is either suitable in 
its current condition or can be made suitable following 
remediation for the proposed land use and zoning in 
accordance with clause 6(1)(b) of SEPP 55 


- In accordance with clause 6(1)(c) of SEPP 55, remediation 
and/or management of impacted areas may be required to 
mitigate risks associated with the identified impacts during 
the proposed construction works 
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6.0 Conclusion 


This study has addressed the geotechnical and contamination requirements outlined Section 
5.0 of this report.  Key geotechnical and contamination findings of this report include: 


 The study area is underlain by Quaternary Sediments, (Qhd), described as medium 
to fine grained “marine” sand with podsols; 


 The underlying bedrock is Ashfield Shale underlain by Mittagong Formation and/or 
Hawkesbury Sandstone; 


 The top of bedrock within the Metro Quarter ranges from about RL+9.5 metres AHD 
in the north to about RL +6.5 metres AHD in the south; 


Potential sources of contamination identified during the Stage 1 PSI which may impact 
the condition of soil and groundwater within the Metro Quarter and its surrounds include 
the following: 


 Commercial and light industrial properties including car repair centres (J&S Smash 
Repairs), car servicing and mechanical repairs (All Mechanic Repairs and Waterloo 
Automotive), panel beaters and/or spray painters, cleaning product manufacturers, 
printer machinery and supplies, sheet metal workers, woodworking machinery and 
battery manufacturers; 


 Dry cleaning facilities including Waterloo Laundry; 


 Service station including former Total Service Station; 


 Use of fill material of unknown origin that could potentially contain or be impacted 
with contaminants; 


 Historical use of asbestos containing materials (ACM) within buildings and structures 
erected since the 1920s; and 


 Historical use of lead based paints on the interior and exterior of historical and 
current buildings. 


Of the potential pollutant linkages identified in the CSM, three linkages were considered to 
present a high risk to human health and/or the environment that are expected to have 
implications for remediation/management costs: 


 The historical and current commercial/light industrial activities undertaken within the 
Metro Quarter have likely resulted in contaminants of potential concern (CoPC) being 
released into the environment. Although it is understood that the redeveloped Metro 
Quarter is likely to be capped with limited access to soil, future sub-slab intrusive 
works may be required for service maintenance purposes. As such, there is a 
potential for workers to come into direct contact (i.e. incidental ingestion and/or 
dermal contact) with and/or inhale CoPC in soil/dust. Additionally, a number of CoPC 
are considered to be volatile e.g. light-end total recoverable hydrocarbons (TRH) 
fractions, benzene, toluene, ethylbenzene and xylenes (BTEX) and volatile organic 
compounds (VOCs). Therefore, future residents, commercial workers or 
construction/intrusive maintenance workers may be exposed to volatile CoPC via 
inhalation; 


 Since 1930, a number of buildings within the Metro Quarter have been demolished 
and erected potentially depositing CoPC such as asbestos containing materials 
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(ACM) and lead onto the soil. Therefore, there is a potential for intrusive maintenance 
workers to come into direct contact (i.e. incidental ingestion and/or dermal contact) 
with and/or inhale asbestos and lead in soil/dust; and 


 Although specific areas could not be identified where fill material may have been 
used it is likely to be present across given the level nature of the Metro Quarter. 
Imported fill material of unknown origin can contain a range of CoPC. Therefore, 
there is a potential for intrusive maintenance workers to come into direct contact (i.e. 
incidental ingestion and/or dermal contact) with and/or inhale CoPC in soil/dust. 
Additionally, future residents, commercial workers or construction/intrusive 
maintenance workers may be exposed to volatile CoPC via inhalation if not managed 
or remediated appropriately. 


 


Based on the findings of this geotechnical assessment, AECOM presents the following 
recommendations. It is noted that the additional work scope would be undertaken during the 
detailed development application stage: 


 We recommend an allowance for up to 15 cored boreholes to 20 m depth and five 
standpipe piezometers in five of these boreholes to allow for groundwater monitoring. 
If site-specific information such as from the metro rail investigations can be relied 
upon and is of a suitable scale and distribution then geotechnical investigations may 
not need to be as extensive; and 


 Development of geotechnical models for design and to assess interactions between 
the Metro Precinct development and the metro station box and running tunnels. 


 If Metro Quarter-specific information, such as from the metro rail investigations, can 
be relied upon and is of a suitable scale and distribution, then geotechnical 
investigations may not need to be as extensive. 


Based on the findings of this Stage 1 PSI, AECOM presents the following contamination 
recommendations: 


 A Stage 2 contamination assessment to characterise the nature and extent of 
potential soil and groundwater contamination identified within the Metro Quarter to 
confirm that the Metro Quarter is either suitable in its current condition or can be 
made suitable following remediation for the proposed land use and zoning in 
accordance with clause 6(1)(b) of SEPP 55. Findings of any available contamination 
assessments and/or remediation action plans for the metro station should be 
considered in the preparation of the assessment for the OSD; 


 In accordance with clause 6(1)(c) of SEPP 55, remediation and/or management of 
impacted areas may be required to mitigate risks associated with the identified 
impacts during the proposed construction works;  


 Development of a Construction and Environment Management Plan (CEMP) to 
manage risks to construction and maintenance workers from impacted soils and 
groundwater during the redevelopment of the Metro Quarter; and 


 Development of a Materials Management Plan (MMP) to include a strategy for the 
management of materials so that impacted material can be reused in less sensitive 
areas or managed within the Metro Quarter to manage erosion, salinity (if 
encountered) and mitigate off-site disposal of excavated material. 
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 In the event that potential or actual acid sulfate soil is identified, preparation of an 
acid sulfate soils management plan (ASSMP) to manage material that may require 
disturbance and/or movement. 


Based on the investigations undertaken, the SEARs outlined in Section 15 have been wholly 
satisfied, with appropriate future investigations recommended for further development 
applications relating to detailed design. 
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7.0 Important information about this Geotechnical and 
Contamination Report 


Client details, scope and reliance  


AECOM has prepared this report for the sole use of the Client and for a specific purpose, 
each as expressly stated in the report. No other party should rely on this report without the 
prior written consent of AECOM. AECOM undertakes no duty, nor accepts any responsibility, 
to any third party who may rely upon or use this report. This report has been prepared based 
on the Client’s description of its requirements and AECOM’s experience, having regard to 
assumptions that AECOM can reasonably be expected to make in accordance with sound 
professional principles. AECOM’s findings represent its reasonable judgment within the time 
and budget context of its commission and utilising the information available to it at the time.   


No section or element of this report may be removed, reproduced, electronically stored or 
transmitted in any form by parties other than those for whom the report has been prepared 
without the written permission of AECOM. All sections in this report must be viewed in the 
context of the entire report/document including, without limitation, any assumptions made 
and disclaimers provided. No section in this report may be excised from the body of the 
report without AECOM’s prior written consent.  


Standard of care 


AECOM has prepared this report using the standard of reasonable skill, care and diligence 
required of a consultant performing the same or similar Services.  The report should be read 
in full.  No warranty, expressed or implied, is made as to the professional advice included in 
this report. 


Data sources 


AECOM may have relied on information provided by the Client and third parties (Information 
Providers) to produce this report and arrive at its conclusions. AECOM has not verified 
information provided by the Information Providers (unless specifically agreed as part of 
AECOM’s scope of work) and we assume no responsibility and make no representations 
with respect to the adequacy, accuracy or completeness of such information. AECOM 
assumes no responsibility for inaccuracies in reporting by the Information Providers 
including, without limitation, by the Client’s employees or representatives or for inaccuracies 
in any other data source whether provided in writing or orally used in preparing or presenting 
the report.  


Variability in conditions and limitations of data 


Subsurface conditions are formed through a variety of natural processes and can be altered 
by human activities.  The behaviour of the ground, groundwater and contaminants are 
complex and conditions can vary across a particular Metro Quarter.  As a result, subsurface 
conditions cannot be exhaustively defined by investigations at discrete locations. Therefore, 
it is unlikely that the results and assessments expressed in this report will represent 
conditions at any location removed from the specific points of sampling.  The precision with 
which conditions can be inferred depends largely on the uniformity of subsurface conditions 
and on the frequency and method of sampling as constrained by factors such as project 
budget and time limitations and physical constraints.   


Furthermore, subsurface conditions can change over time, which should be considered 
when interpreting or using the data within this report.  
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Verification of opinions and recommendations 


The opinions and recommendations in this report apply to the proposed development and 
the Metro Quarter existing at the time of our investigation and cannot necessarily apply to 
changes in the proposed development or Metro Quarter changes of which AECOM is not 
aware and has not had the opportunity to evaluate.  Our recommendations should be 
considered to be preliminary and subject to verification during project implementation.  If 
conditions encountered within the Metro Quarter are subsequently found to differ 
significantly from those anticipated, AECOM must be notified and be provided with an 
opportunity to review the recommendations. 
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