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1.0  Introduction
The Greater Sydney Region Plan and Eastern City District Plan seek to align growth with infrastructure, including
transport, social and green infrastructure. With the catalyst of Waterloo Metro Station, there is an opportunity to
deliver urban renewal to Waterloo Estate that will create great spaces and places for people to live, work and
visit.

The proposed rezoning of Waterloo Estate is to be staged over the next 20 years to enable a coordinated
renewal approach that minimises disruption for existing tenants and allows for the up-front delivery of key public
domain elements such as public open space. Aligned to this staged approach, Waterloo Estate comprises three
separate, but adjoining and inter-related stages:

 Waterloo North.

Waterloo South has been identified as the first stage for renewal. The lower number and density social housing
dwellings spread over a relatively large area, makes Waterloo South ideal as a first sub-precinct, as new housing
can be provided with the least disruption for existing tenants and early delivery of key public domain elements,
such as public open space.

A planning proposal for Waterloo South is being led by NSW Land and Housing Corporation (LAHC). This will set
out the strategic justification for the proposal and provide an assessment of the relevant strategic plans, state
environmental planning policies, ministerial directions and the environmental, social and economic impacts of the
proposed amendment. The outcome of this planning proposal will be a revised planning framework that will
enable future development applications for the redevelopment of Waterloo South. The proposed planning
framework that is subject of this planning proposal, includes:

Amendments to the Sydney Local Environmental Plan 2012 – This will include amendments to the
zoning and development standards (i.e. maximum building heights and floor space ratio) applied to Waterloo
South. Precinct-specific local provisions may also be included.

A Development Control Plan (DCP) – This will be a new part inserted into ‘Section 5: Specific Areas’ of the
Sydney DCP 2012 and include detailed controls to inform future development of Waterloo South.

An infrastructure framework – in depth needs analysis of the infrastructure required to service the needs of
the future community including open space, community facilities and servicing infrastructure.

This report relates to the Estate. While it provides comprehensive baseline investigations for the entire Precinct, it
only assesses the proposed Planning Framework amendments and Indicative Concept Proposal for the Estate.
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1.1 Waterloo Estate
Waterloo Estate is located approximately 3.3km south-south-west of the Sydney CBD in the suburb of Waterloo
(refer to Figure 1). It is located entirely within the City of Sydney local government area (LGA). Waterloo Estate is
situated approximately 0.6km from Redfern train station and 0.5km from Australia Technology Park. The precinct
adjoins the new Waterloo Metro Station, scheduled to open in 2024. The Waterloo Metro Quarter adjoins
Waterloo Estate and includes the station and over station development and was rezoned in 2019. Waterloo
Estate comprises land bounded by Cope, Phillip, Pitt and McEvoy Street, including an additional area bounded
by Wellington, Gibson, Kellick and Pitt Streets. It has an approximate gross site area of 18.98 hectares (14.4
hectares excluding roads). Waterloo Estate currently comprises 2,012 social housing dwellings owned by LAHC,
125 private dwellings, a small group of shops and community uses on the corner of Wellington and George
Streets, and commercial properties on the south-east corner of Cope and Wellington Streets.

A map of Waterloo Estate and relevant boundaries is illustrated in Figure 2.

Figure 1: Location plan

Source: Turner Studio
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1.2 Waterloo South
Waterloo South includes land bounded by Cope, Raglan, George, Wellington, Gibson, Kellick, Pitt and McEvoy
Streets, and has an approximate gross site area of 12.32 hectares (approximately 65% of the total Estate).

Waterloo South currently comprises 749 social housing dwellings owned by LAHC, 125 private dwellings, and
commercial properties on the south-east corner of Cope and Wellington Streets. Existing social housing within
Waterloo South is predominantly walk up flat buildings constructed in the 1950s and ‘60s, and mid-rise residential
flat buildings (Drysdale, Dobell & 76 Wellington Street) constructed in the 1980s. Listed Heritage Items within
Waterloo South include the Duke of Wellington Hotel, Electricity Substation 174 on the corner of George and
McEvoy Streets, the terrace houses at 229-231 Cope Street and the Former Waterloo Pre-School at 225-227
Cope Street. The State Heritage listed ‘Potts Hill to Waterloo Pressure Tunnel and Shafts’ passes underneath the
precinct.
A map of Waterloo South and relevant boundaries is illustrated in Figure 2.

Figure 2: Aerial photograph of the Precinct

Source: Ethos Urban & Nearmap
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1.3 Redevelopment Vision
The transition of Waterloo Estate will occur over a 20-year timeframe, replacing and providing fit for purpose

 as well as private housing to create a new integrated and inclusive mixed-
tenure community.

This aligns with Future Directions for Social Housing in NSW – the NSW Government’s vision for social 
housing. It also aligns with LAHC’s Communities Plus program, which is tasked with achieving three key
objectives:1. Provide more social housing

2. Provide a better social housing experience
3. Provide more opportunities and support for social housing tenants

The following is LAHC’s Redevelopment Vision for Waterloo Estate, which was derived from extensive
consultation and technical studies:

•

•
•

•

•

•

•

•
•

•

•

•

•

•

•

•
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1.4 Purpose
This report relates to the Waterloo South planning proposal. While it provides comprehensive baseline
investigations for Waterloo Estate, it only assesses the proposed planning framework amendments and Indicative
Concept Proposal for Waterloo South.

The purpose of this report is to address the relevant Study Requirements detailed below.

2.0 Study Requirements
On 19 May 2017 the Minister issued Study Requirements for the nominated Precinct. Of relevance to this study
are the following requirements. While this project is going through a different planning pathway, the overall SSP
study requirements are still relevant and addressed below in Table 1 below.

Actions taken in response to these study requirements are outlined in Section 8.

Table 1: Waterloo Nominated State Significant Precinct – Study Requirements

Item Description Action
Section in

Report

1 Vision,
Strategic
Context and
Justification

1.5 Consideration of City of Sydney planning documents strategies and
policies including, but not limited to:

o The Alexandra Canal Floodplain Risk Management Plan Risk;
Management Study and Flood Study 2014

o Interim Floodplain Management Policy 2014

Please refer
to Sections
4.2 and
5.1.3,

1.6 Consideration of other relevant strategies and reports including, but
not limited to:

o Local Planning for Healthy Waterways using NSW Water Quality
Objectives Department of Environment and Conservation June
2006

o Managing Urban Stormwater – Harvesting and Reuse
Guidelines Dec 2006

o WSUD Guidelines Landcom 2009
Managing Urban Stormwater: Soils and Construction’ series

Please refer
to Section
5.6.1.

3 Public
Domain:
Public Open
Space and
Streets

3.11 Provide a (Water Sensitive Urban Design) WSUD strategy that
integrates with the flood study, the public domain and private open
spaces, show any measures on plans and detail street sections

Please refer
to Section
5.7.3

8 Local
Infrastructure
and
Contributions

8.11 Outline the proposed ongoing responsibilities and maintenance of
any proposed open space/connections, drainage reserves and
community facilities

Please refer
to Section 6.4

16 Ecologically
Sustainable
Development
(ESD)

16.2 Provide an Integrated Waste Water Management Strategy that
considers water, waste water and stormwater plus potential alternative
water supply, demonstration of water sensitive urban design and any
future water conservation measures, including reuse, following
appropriate best practice and guidelines. Investigate any opportunities
for and include an assessment of the feasibility of a precinct-scale
recycled water scheme that includes nearby sites with the capacity to
participate.

Please refer
to Section 7.0

17 Water Quality,
Flooding and
Stormwater

17.1. Provide an assessment of any potential impacts of the proposal on
the hydrology and hydrogeology of the urban renewal precinct and
adjoining areas, with particular focus on water quality, and to water
quality targets in the City of Sydney DCP 2012:

Please refer to

Section 5.7.
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Item Description Action
Section in

Report

o reduce the baseline and annual pollutant load for litter and
vegetation larger than 5mm by 90%

o reduce the baseline annual pollutant load for total suspended
solids by 85%

o reduce the baseline annual pollutant load for total phosphorus by
65%, and

o reduce the baseline annual pollutant load for total nitrogen by
45%.

17.2. Provide a concept Stormwater Management Plan outlining the
general stormwater management measures for the proposal, with
particular emphasis on possible WSUD options.

Please refer to

Sections 5.5

and 5.7.

17.3. Consider the effect of climate change and changing rainfall
patterns and undertake a sensitivity analysis to address the risks and
impacts.

Please refer to

Section 5.9.

17.4. Provide a flood risk assessment developed in consultation with City
of Sydney Council identifying flooding behaviours for existing and
developed scenarios in order to outline the suitability of the land for
proposed uses. Identify flooding characteristics i.e. flow, levels, extent,
velocity, rate of rise, hydraulic and hazard categories, for the full range of
flooding up to the probable maximum flood (PMF), for both mainstream
and overland flow path.

Please refer to
Sections 4.4.4
and 4.4.5 for
existing flood
conditions and
Section 5.8 for
post-
development
flood
conditions.

17.5. Consider the future cumulative flood risk impact across the entire
Waterloo Precinct and adjoining land areas.

Please refer to
Section 5.8.4.

17.6. Address the impact of flooding on future proposed development
including flood risk to people and properties for key flood events
including the 1% AEP and the probable maximum flood (PMF) event.
The assessment is to address relevant provisions of the NSW Floodplain
Development Manual (2005).

Please refer to

Sections 5.8

and 5.10

17.7. Provide an assessment of possible impacts of the proposal on the
flood behaviour (i.e. flow levels, extent, velocities and duration of
flooding) and any impact of the proposal on adjacent, downstream and
upstream areas.

Please refer to

Sections 5.8.2

to 5.8.4.

17.8. Provide concept level information on the impacts of future
earthworks and filling of land within the proposal. This assessment is to
be based on an understanding of staging and cumulative flood impacts.

Please refer to

Section 5.8.4.

17.9. Provide preliminary assessment on recommended flood
management measures including mitigation works and development
controls.

Please refer to

Sections 5.5,

5.7, 5.8.5 and

5.10.

17.10. Provide recommendations regarding the most appropriate
emergency response strategy to manage risk to life.

Please refer to

Section 5.10.

17.11. Provide concept level details of the drainage associated with the
proposal, including stormwater drainage infrastructure and address the
impact of stormwater flows on the site from other catchments.

Please refer to
Sections 5.5
and 5.7.

17.12. In addition to securing an acceptable level of personal and
property safety from flooding, the proposal is to ensure that measures to
address of flooding can achieve high quality urban design outcomes,
including ground floor public – private domain engagement i.e. how
ground floor retail can be entered at ground at footpath level, and

Please refer to

Section 5.8.5

and 5.10.
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Item Description Action
Section in

Report

promote water quality outcomes through measures such as water
sensitive urban design (in the public and private domains).

17.13. Prepare an implementation plan for the concept Stormwater
Management Plan and Flood Risk Assessment.

Please refer to

Section 6.0

17.14. Demonstrate, through assessment against established criteria,
how the proposed flooding and stormwater strategy achieves acceptable
water quantity and quality outcomes, and in particular, promotes water
sensitive urban design.

Please refer to

Sections 5.5

and 5.7

18 Noise,
Vibration and
Pollution

18.2 Consider and assess potential pollution impacts from the proposed
rezoning including, but not limited to, water, air, noise and light pollution.

Please refer to

Sections 5.6

and 5.7.



Water Quality, Flooding and Stormwater Report

Prepared for: NSW Land and Housing Corporation AECOM
10

3.0 Proposal
3.1.1
The planning proposal will establish new land use planning controls for Waterloo South, including zoning and
development standards to be included in Sydney LEP 2012, a new section in Part 5 of DCP 2012, and an
infrastructure framework. Turner Studio and Turf has prepared an Urban Design and Public Domain Study which
establishes an Indicative Concept Proposal presenting an indicative renewal outcome for Waterloo South. The
Urban Design and Public Domain Study provides a comprehensive urban design vision and strategy to guide
future development of Waterloo South and has informed the proposed planning framework. The Indicative
Concept Proposal has also been used as the basis for testing, understanding and communicating the potential
development outcomes of the proposed planning framework.

The Indicative Concept Proposal comprises:

Approximately 2.57 hectares of public open space representing 17.8% of the total Estate (Gross Estate area
– existing roads) proposed to be dedicated to the City of Sydney Council, comprising:

- Village Green – a 2.25-hectare

- Waterloo Common and adjacent – 0.32 hectares  located in the heart of the Waterloo South precinct.

- The 2.57 hectares all fall within the Waterloo South Planning Proposal representing 32.3% of public
open space (Gross area – proposed roads)

Retention of 52% of existing high and moderate value trees (including existing fig trees) and the planting of
three trees to replace each high and moderate value tree removed.

Coverage of 30% of Waterloo South by tree canopy.

Approximately 257,000 sqm of GFA on the LAHC land, comprising:

- Approximately 239,100 sqm GFA of residential accommodation, providing for approximately 3,048
dwellings comprising a mix of market and 

- Approximately 11,200 sqm of GFA for commercial premises, including, but not limited to,
supermarkets, shops, food & drink premises and health facilities

- Approximately 6,700 sqm of community facilities and early education and child care facilities.

The key features of the Indicative Concept Proposal are:

It is a design and open space led approach.

Creation of two large parks of high amenity by ensuring good sunlight access.

Creation of a pedestrian priority precinct with new open spaces and a network of roads, lanes and pedestrian
links.

Conversion of George Street into a landscaped pedestrian and cycle friendly boulevard and creation of a
walkable loop designed to cater to the needs of all ages.

A new local retail hub located centrally within Waterloo South to serve the needs of the local community.

A target of 80% of dwellings to have local retail services and open space within 200m of their building entry.

Achievement of a 6 Star Green Star Communities rating, with minimum 5-star Green Star – Design & As-
Built (Design Review certified).

A range of Water Sensitive Urban Design (WSUD) features.
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The proposed land allocation for the Waterloo South precinct is described in Table 2 below.

Table 2  Breakdown of allocation of land within the Waterloo South

Land allocation Existing Proposed

Roads 3.12ha / 25.3% 4.38ha / 35.5%

Developed area (Private sites) 0.86ha / 6.98% 0.86ha / 7%

Developed area (LAHC property) 8.28ha / 67.2% 4.26ha / 34.6%

Public open space
(proposed to be dedicated to the City of Sydney)

Nil / 0% 2.57ha / 20.9% (32.3%
excluding roads)

Other publicly accessible open space
(Including former roads and private/LAHC land)

0.06ha / 0.5% 0.25ha / 2%

TOTAL 12.32ha 12.32ha

The Indicative Concept Proposal for the Waterloo South is illustrated in Figure 3 .
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4.2
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Photo taken May 2011 by J. Chaytor (left), Photo taken February 2010 by J. Gelbart (right) 
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4.4.2

 
 

 

Location Effective 

Catchment 

Area  

Paved Area 

(average) 

Grassed Area 

(average) 
Paved 

Roughness  

Grass 

Roughness 

Qpeak 100year 

2hr Storm 

Waterloo 
Housing 
Estate Area 

21.0 Ha 67% 33% 0.012 0.027 12.8 m3/s 

Station Area 1.9 Ha 95% 5% 0.012 0.027 1.3 m3/s 

Waterloo SSP 
Catchment 

47.5 Ha 70% 30% 0.012 0.027 27 m3/s 

Redfern Park 
Catchment 

36.07 Ha 70% 30% 0.012 0.027 21 m3/s 

Total 
Upstream 
Effective 
Catchment 

83.6 Ha 70% 30% 0.012 0.027 48 m3/s 

4.4.3  
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Development Type Type of Flooding Flood Planning Level Comments 

Residential Habitable 
rooms 

Mainstream 
flooding (flood 
depth greater than 
0.25 m 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 
250mmflood 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, lift shaft 
openings, risers 
and stairwells 

 

5.2  
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CoS A4 City of Sydney Design Specification A4 Drainage Design 

RMS R11 RMS Specification R11. 

CPA  

AR&R Vol 1  

AR&R Vol 2  

AR&R  Project 10 Australian Rainfall and Runoff   

AR&R  Project 11 Australian Rainfall and Runoff  Revision  

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  

5.3  

 
 

 

    
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 
Stormwater Drainage (City 
of Sydney, 2016) 

100-year ARI  

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) 
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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% 
  

Applied to proposed 
infrastructure 

Flood Hazard    

Appropriate Safety Criteria 
for People 

AR&R  Project 10 Max. Depth x Velocity = 
0.4m2s-1 

More details provided in 
AR&R 2016 document.  

 

5.4  

5.4.1  
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5.5  
 

5.5.1  

 
 

5.5.1.1  
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5.6  
 

 
 

 

Water Quality Parameters 
BBWQIP Large Developments 
(% mean annual pollutant load 

reduction) 

City of Sydney DCP 2012 
(% mean annual pollutant load 

reduction) 

   
   

   
   

 

 

5.6.1  

 

 Risk based Framework for Considering Waterway Health Outcomes in Strategic Land-use Planning 
Decisions 

 Local Planning for Healthy Waterways Using NSW Water Quality Objectives June 2006 

 Managing Urban Stormwater  Harvesting and Reuse Guidelines December 2006 
 

has been out of circulation and no revised version has since been 
published. Councils have incorporated their WSUD requirements in their respective DCPs. For this study, the City 
of Sydney DCP 2012 discussed in  
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5.6.1.1 
 

 

 
 

5.6.1.2 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

5.6.1.3 
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Source: Managing Urban Stormwater  Harvesting and Reuse Guidelines Dec 2006 
 

 

 

Source: Managing Urban Stormwater  Harvesting and Reuse Guidelines Dec 2006 
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5.7
 

 

 

 

 

5.7.1  
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5.7.2  
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Table 9: Biofiltration street tree pit requirements to treat 100% of local paved catchment 

Assumed Pavement  
Width (m) 

Bio-filter area per 100 m of 
linear pavement (m2) 

Tree Pit Spacing  single 
row (m) 

Tree Pit Spacing  either 
side of road (m) 

5 10 33 NA 
7 14 25 NA 

9 18 20 10 
11 22 16 32 
15 30 12 24 
20 40 10  20 

 
Table 10: Biofiltration street tree pit requirements to treat 90% of local paved catchment 

Assumed Pavement 
Width (m) 

Bio-filter area per 100 m of 
linear pavement (m2) 

Tree Pit Spacing  
single row (m) 

Tree Pit Spacing  either side of 
road (m) 

5 20 16.5 NA 
7 28 12.5 NA 
9 36 10 5 
11 44 8 16 

15 60 6 12 
20 80 5 10 
 

 

 

 

 

5.7.3  
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5.8  

5.8.1  

 
 

 

 
 
 

 
 

 

5.8.2 
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5.8.5

 
 

 
 

 

Location ID 

100-year ARI 

flood level  

(m AHD) 

100-year ARI + 10% 

flood level for climate 

change (m AHD) 

PMF flood 

level1 

(m AHD) 

Freeboard4 

(mm) 

Flood planning level2 

(m AHD) 

1 20.11 20.11 20.11 300 20.41 

2 22.85 22.85 23.01 300 23.15 

3 24.53 24.53 24.59 300 24.83 

4 25.77 25.77 25.79 300 26.07 

5 25.49 25.52 26 500 26.02 

6 19.19 19.19 19.24 500 19.69 

7 17.2 17.22 17.39 500 17.72 

8 28.84 28.87 28.99 500 29.37 

9 20.03 20.03 20.09 300 20.33 

10 19.4 19.4 19.41 300 19.7 

11 18.61 18.62 18.65 500 19.12 

12 27.93 27.93 28.01 300 28.23 

13 22.92 22.92 23.07 300 23.22 

14 24.81 24.81 25.07 300 25.11 

15 16.51 16.55 16.82 500 17.05 

16 16.73 16.75 16.88 500 17.25 

17 23.55 23.56 23.61 300 23.86 

18 20.63 20.63 20.68 300 20.93 

19 16.35 16.36 16.52 500 16.86 

20 27.99 28 28.12 300 28.3 

21 17.18 17.2 17.31 500 17.7 

22 15.94 15.97 16.44 500 16.47 

23 16.53 16.54 16.65 300 16.84 

24 20.45 20.46 20.52 500 20.96 

25 17.74 17.75 17.79 300 18.05 
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Location ID 

100-year ARI 

flood level  

(m AHD) 

100-year ARI + 10% 

flood level for climate 

change (m AHD) 

PMF flood 

level1 

(m AHD) 

Freeboard4

(mm) 

Flood planning level2

(m AHD) 

26 26.26 26.26 26.27 300 26.56 

27 25.74 25.74 25.81 300 26.04 

28 20.34 20.34 20.5 300 20.64 

29 25.17 25.17 25.22 500 25.67 

30 20.8 20.82 20.93 300 21.12 

31 24.65 24.66 25.06 500 25.16 

32 32.39 32.39 32.57 500 32.89 

33 30.42 30.42 30.72 500 30.92 

34 15.61 15.68 16.44 500 16.44 

35 16.38 16.4 16.51 500 16.9 

36 15.61 15.68 16.43 500 16.43 

37 27.19 27.19 27.41 300 27.49 

38 15.57 15.63 16.37 500 16.37 

39 15.61 15.68 16.44 500 16.44 

40 15.76 15.79 16.45 500 16.45 

41 16.31 16.32 16.48 500 16.82 

42 19.9 19.9 19.93 300 20.2 

43 15.61 15.68 16.45 500 16.45 

44 27.24 27.24 27.25 300 27.54 

45 29.15 29.15 29.16 300 29.45 

46 20.09 20.09 20.27 300 20.39 

47 16.76 16.76 16.81 300 17.06 

48 16.17 16.18 16.46 500 16.68 

49 15.61 15.68 16.44 500 16.44 

50 21.28 21.28 21.28 300 21.58 

51 26.05 26.05 26.17 300 26.35 

52 25.03 25.03 25.03 300 25.33 

53 16.77 16.79 16.96 500 17.29 

54 22.11 22.11 22.11 500 22.61 

55 16.77 16.79 16.96 500 17.29 

56 21.66 21.66 21.66 300 21.96 

57 16.77 16.79 16.96 500 17.29 

58 17.95 17.95 17.97 300 18.25 

Notes:  

1. If the PMF level is greater than the FPL, the access to underground carparks must be at or above the PMF level. 

2. Flood planning level will need to be reviewed during detailed design to consider site drainage and local overland flow paths 

as outlined in City of Sydney (2014). 
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3. Lots 11 and 12, are subject to local stormwater flows only. An FPL and access level at each entrance to these buildings 

should be determined during detailed design in accordance with City of Sydney (2014). 

4. The freeboard has been determined in accordance with the City of Sydney Interim Floodplain Management Policy.    
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5.9  
 

5.9.1  
This section should be read in conjunction with the Climate Change Adaptation Report (AECOM, 2018). 
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5.10
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6.0  

6.1  
 

6.2  
 

 

Measure Recommended Provision 

On-Site Detention Flood detention volume of 4,550 m3 in the public domain. 
 
As per Sydney Water, combined OSD volume of 2,900 m3 for 
all properties including (but not limited to): 

 commercial, industrial and special use (e.g. 
community, education, recreational) buildings or 
structures; 

 town houses, villas, home units or other strata 
subdivisions; 

 dual occupancy lots; and 
 sealed sporting facilities (e.g. tennis, basketball 

courts) 
 

Water Quality Targets and WSUD   Reduction of baseline annual pollutant load for litter 
and vegetation larger than 5mm by 90%; 

 Reduction of baseline annual pollutant load for total 
suspended solids by 85%; 

 Reduction of baseline annual pollutant load for total 
phosphorous by 65%; and  

 Reduction of baseline annual pollutant load for total 
nitrogen by 45%. 

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). 

Note: It is recommended that City of Sydney carry forward other existing provisions pertaining to stormwater and flooding  
 outlined in the City of Sydney DCP 2012. 
 

 
 

1)  

2) 

 

3) 
 

4)  
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6.3  

 
 

 
 

 

 
 

1) 
 

 

 

6.4  

 

 

  

-   
 

-   

-   

-  
 

 

-  
 

 

  

Mid and Last Stages (7-20 years)

Construction of commercial and residential components, final 
OSD facilities, on-lot water quality treatment devices and 

streetscapes with WSUD measures.

Construction of commercial and residential components, final 
OSD facilities, on-lot water quality treatment devices and 

streetscapes with WSUD measures

Early Stages

1-3 Years

Construction of public open spaces with flood mitigation 
tanks / rainwater harvesting systems.

4-6 Years

Construction of public open spaces with flood mitigation tanks 
/ rainwater harvesting systems.

Construction of centralized measures (recycled water treatment, other stormwater harvesting 
measures not listed below)



Water Quality, Flooding and Stormwater Report
 

 
Prepared for: NSW Land and Housing Corporation AECOM 

66 
 

7.0  

 

7.1  

 
 

 

 

 

Water Uses 
(kL/dwelling/yr) 

Residential 
Water Split 

Adopted 
Total 

Demand for 
Waterloo 

Recycled 
Water 

Demand for 
Potable 
Water 

Substitution 

Residual 
Potable 
Water 

Demand 

Waste 
Water 

N
on

-P
o

ta
bl

e
 Toilet            18% 28.1 28.1 0 28.1 

Washing      15% 23.4 23.4 0 23.4 

Irrigation       4% 6.2 6.2 0 0 

Outdoor        5% 7.8 7.8 0 0 

Total             42% 65.5 65.5 0 51.5 

P
o

ta
b

le
 

Basin           5% 7.8 0 7.8 7.8 

Kitchen        5% 7.8 0 7.8 7.8 

Leaks           5% 7.8 0 7.8 7.8 

Shower         37% 57.7 0 57.7 57.7 

Bath             4% 6.2 0 6.2 6.2 

Dishwasher  2% 3.1 0 3.1 3.1 

Total            58% 90.4 0 90.4 90.4 

Total Usage / Dwelling (kL/yr) 155.9 65.5 90.4 141.9 

Total Usage for 3050 dwellings (ML/yr) 475 200 276 433 

       
Note: 1.    The Basix benchmark for potable water use is 247.5 L/person/day = 181 kL/dwelling/year, assuming an 

occupancy ratio of 2 people / dwelling. This is 1.26 GL/yr for the Estate. 

 
2.    The Basix target for potable water use is 60% x 247.5 L/person/day = 108 kL/dwelling/year, assuming an 
occupancy ratio of 2 people / dwelling. This is approximately 0.76 GL/yr 
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7.2

   
 

 

7.3  

 

 

7.4  
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8.0  

 
 

 

Waterloo SSP Study Requirements Response to Study Requirements 

Section 1. Vision, Strategic Context and Justification  

1.5 Consideration of City of Sydney planning documents 
strategies and policies including, but not limited to: 

 The Alexandra Canal Floodplain Risk 
Management Plan Risk; Management Study and 
Flood Study 2014 

 Interim Floodplain Management Policy 2014 

 

This report considers all of the documents discussed in Sections 4.2  
and 5.1.3. 

1.6 Consideration of other relevant strategies and reports 
including, but not limited to: 

 Local Planning for Healthy Waterways using NSW 
Water Quality Objectives Department of 
Environment and Conservation June 2006 

 Managing Urban Stormwater  Harvesting and 
Reuse Guidelines Dec 2006 

 WSUD Guidelines Landcom 2009 
 Managing Urban Stormwater: Soils and 

Construction series 

This report considers these strategies and reports as discussed in 
Section 5.6.1.  
The document WSUD Guidelines Landcom 2009 is out of circulation 
and no revision has been published for the same. City of Sydney has 
incorporated its WSUD requirements in the City of Sydney DCP 
2012 which have been taken into consideration for this study.  
The document Managing Urban Stormwater: Soils and Construction 
series is a construction document which is not applicable at this 
stage of assessment. 

Section 3. Public Domain: Public Open Space and 
Streets 

 

3.11 Provide a (Water Sensitive Urban Design) WSUD 
strategy that integrates with the flood study, the public 
domain and private open spaces, show any measures on 
plans and detail street sections 

Please refer to Sections 5.7.3. 

 

Section 8. Local Infrastructure and Contributions  

8.11 Outline the proposed ongoing responsibilities and 
maintenance of any proposed open space/connections, 
drainage reserves and community facilities. 

Please refer to Section 6.4. 

Section 16. Ecologically Sustainable Development (ESD)  

16.2 Provide an Integrated Waste Water Management 
Strategy that considers water, waste water and stormwater 
plus potential alternative water supply, demonstration of 
water sensitive urban design and any future water 
conservation measures, including reuse, following 
appropriate best practice and guidelines. Investigate any 
opportunities for and include an assessment of the feasibility 
of a precinct-scale recycled water scheme that includes 
nearby sites with the capacity to participate. 

This report discusses an integrated water cycle management 
strategy in Section 7. 

 

Section 17. Water Quality, Flooding and Stormwater  

17.1 Provide an assessment of any potential impacts of the 
proposal on the hydrology and hydrogeology of the urban 
renewal precinct and adjoining areas, with particular focus 
on water quality, and to water quality targets in the City of 
Sydney DCP 2012: 

 reduce the baseline and annual pollutant 
load for litter and vegetation larger than 
5mm by 90% 

 reduce the baseline annual pollutant load 
for total suspended solids by 85% 

 reduce the baseline annual pollutant load 
for total phosphorus by 65%, and  

 reduce the baseline annual pollutant load 
for total nitrogen by 45%. 

 

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 5.7. 

The assessment for the concept design satisfies the study 
requirement for this application. Further assessment will be required 
site wide during the detailed design phase. 
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Waterloo SSP Study Requirements Response to Study Requirements 

17.2 Provide a concept Stormwater Management Plan 
outlining the general stormwater management measures for 
the proposal, with particular emphasis on possible WSUD 
options. 

 

This Flooding and Stormwater Report outlines the proposed general 
stormwater management measures including WSUD options and 
requirements. Please refer to Sections 5.5 and 5.7. 

Current recommendations are suitable for the concept level 
proposal. Further assessment for stormwater and integrated water 
cycle management will be required during the detailed design 
phase. 

17.3 Consider the effect of climate change and changing 
rainfall patterns and undertake a sensitivity analysis to 
address the risks and impacts. 

 

Please refer to Section 5.9. A climate change sensitivity test 
considering changing rainfall patterns has been conducted and 
potential flood depths and impact areas have been modelled. The 
design of the proposed development considers these scenarios and 
adopts measures to reduce the impact of these flood risks.  

Current analysis satisfies the study requirement for this application. 
Further analysis may be required during the detailed design phase. 

17.4 Provide a flood risk assessment developed in 
consultation with City of Sydney Council identifying flooding 
behaviours for existing and developed scenarios in order to 
outline the suitability of the land for proposed uses. Identify 
flooding characteristics i.e. flow, levels, extent, velocity, rate 
of rise, hydraulic and hazard categories, for the full range of 
flooding up to the probable maximum flood (PMF), for both 
mainstream and overland flow path. 

 

Please refer to Sections 4.4.4 and 4.4.5 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 City of Sydney Council. Flooding 
characteristics and their spatial / temporal variation across the site 
are demonstrated through several figures. Please refer to for the 
summary.  

Current flood modelling for the concept design satisfies the study 
requirement for this application. Further modelling will be required 
site wide during the detailed design phase. 

17.5 Consider the future cumulative flood risk impact across 
the entire Waterloo Precinct and adjoining land areas. 

 

Please refer to Section 5.8.4.  

Current analysis satisfies the study requirement for this application. 
Further analysis may be required during the detailed design phase. 

17.6 Address the impact of flooding on future proposed 
development including flood risk to people and properties for 
key flood events including the 1% AEP and the probable 
maximum flood (PMF) event. The assessment is to address 
relevant provisions of the NSW Floodplain Development 
Manual (2005). 

Please refer to Sections 5.8 and 5.10. A flood model showing 
depths and flood impact for existing and proposed scenarios has 
been included in this study. The assessment addresses relevant 
provisions of the NSW Floodplain Development Manual (2005). 

Current flood modelling for the concept design satisfies the study 
requirement for this application. Further modelling will be required 
site wide during the detailed design phase. 

17.7 Provide an assessment of possible impacts of the 
proposal on the flood behaviour (i.e. flow levels, extent, 
velocities and duration of flooding) and any impact of the 
proposal on adjacent, downstream and upstream areas. 

 

Please refer to Sections 5.8.2 to 5.8.4. Flood models for post-
development scenarios have been prepared, indicating impacts of 
the development on the flooding behaviour. These are shown in the 
post development flood models.  

Current flood modelling for the concept design satisfies the study 
requirement for this application. Further modelling will be required 
site wide during the detailed design phase. 

17.8 Provide concept level information on the impacts of 
future earthworks and filling of land within the proposal. 
This assessment is to be based on an understanding of 
staging and cumulative flood impacts. 

 

As a part of this report flood depth plans have been created, these 
have allowed the architects to confirm building and public domain 
levels. As such, the current modelling considers these future 
earthworks and filling of land. Flood Impact plans include these 
levels and the cumulative flood impacts due to different staging 
scenarios are neutral or less than the developed case. Please refer 
to Section 5.8.4. 

17.9 Provide preliminary assessment on recommended 
flood management measures including mitigation works and 
development controls. 

Please refer to Sections 5.5, 5.7, 5.8.5 and 5.10. All building 
developments are to comply with the Sydney Water PSD and OSD 
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.  

Current recommendations are suitable for the concept level 
proposal. Further assessment will be required during the detailed 
design phase. 

17.10 Provide recommendations regarding the most 
appropriate emergency response strategy to manage risk to 
life. 

 

Please refer to Section 5.10. Recommendations regarding 
appropriate emergency responses have been included in this 
report. 

Current evaluation satisfies the study requirement for this 
application. Further evaluation will be required during the detailed 
design phase. 

17.11 Provide concept level details of the drainage 
associated with the proposal, including stormwater drainage 
infrastructure and address the impact of stormwater flows on 
the site from other catchments. 

 

Please refer to Sections 5.5 and 5.7. 

Current analysis for the concept design satisfies the study 
requirement for this application. Further analysis will be required 
site wide during the detailed design phase. 

17.12 In addition to securing an acceptable level of personal 
and property safety from flooding, the proposal is to ensure 
that measures to address of flooding can achieve high 

Please refer to Section 5.8.5 and 5.10. Building levels have been 
coordinated with the site architect to ensure that acceptable levels 
of personal and property safety are achieved. In conjunction with 
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quality urban design outcomes, including ground floor public 
 private domain engagement i.e. how ground floor retail 

can be entered at ground at footpath level, and promote 
water quality outcomes through measures such as water 
sensitive urban design (in the public and private domains). 

 

this, measures were provided to achieve the intended urban design 
outcomes and given advice on achieving water quality objectives for 
the concept level design. 

For public private domain engagement, this has required setting of 
appropriate Flood Planning Level (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 for shelter in place evacuation. An indicative internal 
treatment is shown in Section 5.8.5 which should be developed in 
the detailed design phase. 

17.13 Prepare an implementation plan for the concept 
Stormwater Management Plan and Flood Risk Assessment. 

 

This report includes an implementation plan and strategy under 
Section 6.0 sufficient for the concept stage. Further evaluation will 
be required during the detailed design phase. 

17.14 Demonstrate, through assessment against 
established criteria, how the proposed flooding and 
stormwater strategy achieves acceptable water quantity and 
quality outcomes, and in particular, promotes water sensitive 
urban design. 

DRAINS and TUFLOW modelling were undertaken to reach 
acceptable flooding and stormwater quantity outcomes, MUSIC 
model was configured to demonstrate the effectiveness of 
recommended WSUD measures against the specific water quality 
targets outlined in the study requirements. Sections 5.5 and 5.7 of 
this report outline the proposed stormwater quantity and quality 
management approaches in line with the criteria established for 
stormwater quantity and quality in Sections 5.4 and 5.6 respectively.  

Section 18. Noise, Vibration and Pollution  

18.2 Consider and assess potential pollution impacts from 
the proposed rezoning including, but not limited to, water, 
air, noise and light pollution. 

Please refer to Sections 5.6 and 5.7. 
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Street Tree Properties Quantity Unit 

Filter Area per Tree 4 m2 

Extended Detention 0.1 m  

Filter Depth 0.8 m  

TN Content of Filter Media 800 mg/kg 

Orthophosphate Content of Filter Media 50 mg/kg 

Exfiltration Rate 0 mm/hr 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

CONTACT DETAILS
DANIEL FETTELL
PRINCIPAL ENGINEER

D +61 2 8934 0905 M +61 422 623 253
DANIEL.FETTELL@AECOM.COM


