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1. Executive Summary

This report has been prepared by BG&E to address the stormwater requirements for 600-660 Elizabeth Street,
(Redfern Place). BG&E has been engaged by Hickory and Bridge Housing to provide a stormwater solution for the
development of multiple residential towers and a PCYC low rise building. The report has been prepared to be
lodged for a State Significant Development Approval. The development will also include through site links from the
public domain between the buildings at ground floor.

This report will outline the methodology adopted and the associated results of:

e Requirement of an on-site detention tank; and
e Water sensitive urban design.
e SEARSs condition 14 Water Management

Addressing the requirements directly, the report will present all information to show the quantity of runoff from the
site can be suitably managed by the proposed On-Site Detention (OSD) Tank as required by Sydney Water. The
quality of the runoff has been treated to satisfy City of Sydney (Council) conditions which have been qualitatively
demonstrated in Sections 5.8 and 5.9. Considering this report and its contents, it can be concluded the
development has demonstrated a neutral environmental impact in terms of water quality and quantity.

As part of the civil package prepared by BG&E, erosion and sediment controls must be installed before
construction and maintained throughout the construction stages per the BlueBook. These measures ensure there is
no impact on the ecological values adjacent to the site. To further ensure the park is not impacted during
construction.

It is understood that this report will be utilised in the State Significant Development Application submission and will
also inform the

basis of the next phases of design works to ensure continuity through the project. As outlined in this report, the
following key items have been identified:

¢ Discharge from the site is limited to 317L/s for the 1% AEP storm event as specified by Sydney Water
correspondence.

e The on-site detention must have a minimum volume of 253 m? as specified by Sydney Water

e WSUD targets achieved by using 28 (twenty-eight) StormFilters, 7 (seven) OceanGuards and a small,
landscaped swale along the boundary.

By discussing the key elements of the existing and proposed site conditions, and providing sufficient evidence, it
can be concluded that development satisfies the City of Sydney DCP requirements.

1.1 Relevant Documentation

The following documentation has been used as a reference in the preparation of this report and the stormwater
concept plans:

e Architectural Plans by Hayball dated June 2024
e Landscape Architectural plans by Aspect Studios dated June 2024
e Survey Plan provided by Geosurv dated November 2023
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2. Introduction

This report accompanies a detailed State Significant Development Application that seeks approval for a mixed-use
development at 600-660 Elizabeth Street, Redfern (Redfern Place). The development proposes four buildings
comprising community facilities, commercial/office, affordable/social/specialist disability housing apartments and
new public links and landscaping.

The project site comprises Lot 1 in DP 1249145. It has an area of approximately 10,850mz2. Part of the site currently
accommodates the existing Police Citizens Youth Club (PCYC) (to be demolished and replaced). The remaining
portion of the site is vacant with remnant vegetation.

The SSDA seeks approval for redevelopment of the site, including:

Demolition of existing buildings.

Tree removal.

Bulk earthworks, including excavation.

Construction of a community facility building known as Building S1.

Construction of two residential flat buildings (known as Buildings S2 and S3) up to 14 and 10 storeys,

respectively, for social and affordable housing.

e Construction of a five-storey mixed-use building (known as Building S4) comprising commercial uses on
the ground level and social and specialist disability housing above.

e Construction of one basement level below Buildings S2, S3 and part of S4 with vehicle access from Kettle
Street.

e Site-wide landscaping and public domain works, including north-south and east-west pedestrian through-

site link.

For a detailed project description, refer to the Environmental Impact Statement prepared by Ethos Urban.

Purpose of Report

BG&E have been engaged by Hickory and Bridge Housing to design the stormwater management system and
prepare a stormwater report to inform and support the State Significant Development Application (SSDA) for 600-
660 Elizabeth Street, Redfern.

This report will outline the approach BG&E has adopted to evaluate the following

e Existing stormwater management on site
e Proposed stormwater management on site
e Water Sensitive Urban Design

SEARS Requirement Relevant Section of Report
14 Provide an integrated Water Management Plan for the development
Water | that:
Manag | |s prepared in consultation with the local council and any other Refer to 4.1 and 4.2 for
ement | relevant drainage or water authority council DCP requirements that
have been adopted as a guild
to ensure coordination with
council expectations.
Outlines the water-related servicing infrastructure required by the Refer to the Neuron Report
development (informed by the anticipated annual and ultimate (Hydraulic Engineer) for all
increase in servicing demand) and evaluates opportunities to reduce | wastewater (sewer), rainwater
water demand (such as recycled water prevision) tank connections, reuse and
downpipe locations.
Details the proposed drainage design (stormwater and Wastewater) Refer to Appendix C for
for the site, including any on-site treatment reuse and detention Stormwater Drawings.
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facilities, water quality management measures, and nominated

HEEIEEE SelIE, Refer to section 4 for all

requirements for the site's
stormwater quality and
guantity management.

Demonstrates compliance with the local council or other drainage or | Refer to section 5 for the

water authority requirements and avoids adverse downstream results of the stormwater

impacts quality and quantity
management.

Where water and drainage infrastructure works are required that None of this type of work is

would be handed over to the local council or other drainage or water | proposed at this time.
authority, provide full hydraulic details and detailed plans and
specifications of proposed works that have been prepared in
consultation with and comply with the relevant standards, the local
council or other drainage or water authority

2.1 Referenced Standards and Documentation
The following documents have been used as part of this report:

e City of Sydney Development Control Plan 2012 Section 3

e City of Sydney Stormwater Drainage Manual 2017

e Sydney Water requirements (via email dated 20.10.2023)

¢ Sydney Water's On Site Detention Policy (February 2021)

e Sydney Water's On Site Stormwater Detention Guide (June 2020)
e Australian Rainfall and Runoff Guidelines 2019

2.2 Development Controls

The development has used the City of Sydney DCP as a guidance and reference for the stormwater management
design. The objectives of Stormwater Management in Section 3 of the DCP are as follows:

e Ensure an integrated approach to water management across the city using water sensitive urban design
principles.

e Encourage sustainable water use practices.

e Assist in the management of stormwater to minimise flooding and reduce the effects of stormwater
pollution on receiving waterways.

e Ensure that development above the flood planning level as defined in the Sydney LEP 2012 will minimise
the impact of stormwater and flooding on other developments and the public domain both during the event
and after the event.
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2.3 Location

The site is located on a corner lot at the intersection of Elizabeth Street and Philip Street in Redfern within the LGA
of City of Sydney. As shown in the locality plan in Figure 1, the site is bordered by Elisabeth St to the west, Kettle
St to the north, Walker St to the east and Philip St to the south. The site has an area of approximately 1.081Ha.

Figure 1: Site Locality Plan (Mecone Maps - May 2024

2.4 Existing Site Information and Description

Currently, the site consists of 3 (three) single story brick building with various roofs, sporting courts and a large
green scape area. There is limited information available on the existing site drainage but it is understood to be
insufficient for the future development use and will be demolished. There is existing stormwater drainage under the
adjoining roads with varying sizes and depths.

Before You Dig Australia (BYDA) information obtained from the City of Sydney Council showed the following
stormwater assets (refer to Figure 2 for more information):
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Figure 2: Before You Dig Australia - Stormwater Map (City of
Sydney Council)

The location of the existing stormwater pits shown in the Before You Dig Australia around the site was confirmed
by the survey completed by Geosurv and a site visit. The survey was unable to confirm the depth of the stormwater
pits around the site due to the build-up of debris. A site visit confirmed that the stormwater pit with the lowest RL
was located close to the intersection of Elizabeth Street and Phillip Street and was confirmed to be approximately
1.4m deep.

2.5 Existing Flooding Information

The site is flood affected by the 1% AEP and PMF flood event. Refer to the Redfern Place — Flood Assessment
June 2024 Version E by BG&E for details of flood levels, impact, and mitigation strategies. The impact of the flood
assessment has effected the stormwater management strategy. This has led to the design taking the flood
assessment results into the design of the On-Site Detention Tank and documentation of flood storage.
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3. Proposed Development

The development proposes four buildings comprising community facilities, commercial/office,
affordable/social/specialist disability housing apartments and new public links and landscaping.

The project site comprises Lot 1 in DP 1249145. It has an area of approximately 10,850m2. Part of the site
currently accommodates the existing Police Citizens Youth Club (PCYC) (to be demolished and replaced). The
remaining portion of the site is vacant with remnant vegetation.

The SSDA seeks approval for redevelopment of the site, including:

Demolition of existing buildings.

Tree removal.

Bulk earthworks including excavation.

Construction of a community facility building known as Building S1.

Construction of two residential flat buildings (known as Buildings S2 and S3) up to 14 and 10 storeys

respectively, for social and social and specialist disbility housing.

e Construction of a five-storey mixed use building (known as Building S4) comprising commercial uses on
the ground level and affordable housing above.

e Construction of one basement level below Buildings S2, S3 and part of S4 with vehicle access from Kettle

Street.

e Site-wide landscaping and public domain works including north-south and east-west pedestrian through-
site link.
For a detailed project description refer to the Environmental Impact Statement prepared by Ethos Urban.
Refer to Appendix B for the relevant Architectural Plans. The masterplan for the site is shown as a snippet in figure
3 below.
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Figure 3: Masterplan of Development by Hayball Architects (June 2024)
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4. Design Criteria

4.1 Water Sensitive Urban Design

The City of Sydney DCP Section 3 of City of Sydney’s DCP 2012 specifies stormwater quality requirements and
objectives. The technical pollutant reduction requirements for post-development flows are as follows:

Achieve a minimum of 90% retention of the total Gross Pollutants (GP) average annual load
Achieve a minimum of 85% retention of the total Suspended Solids (TSS) average annual load
Achieve a minimum of 65% retention of the Total Phosphorus (TP) average annual load
Achieve a minimum of 45% retention of the Total Nitrogen (TN) average annual load

The stormwater quality assessment is to be prepared by a suitably qualified engineer with experience of in water
sensitive urban design (WSUD).

To satisfy the stormwater quality requirements, a post-development catchment plan has been created and attached
in Figure 4 below. A pre-development plan is not needed to satisfy the stormwater requirements for this
development. Table 1 below shows the breakdown of the areas shown in the plan for the total site.

ROOF AREA 6567 1°

TREATED PAVED AREA 1123 m'
UNTREATED PAVED AREA 163 o
DRIVEWAY AREA 31

TREATED LANDSCARE AREA 1417 o'

UNTREATED LANDSCARE AREA 1760 m'
TOTAL SITE AREA 11081 n*

ZETTIE '©TRACET

Figure 4: Post-Development Stormwater Plan
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Table 1: Site Catchment Breakdown

Catchment Type Post-Developed Catchment Area
(m?)
Roof 6557
Treated Paved Area 1123
Untreated Paved Area 183

Driveway Area 31

Treated Landscape Area 1417
Untreated Landscape Area 1760

4.2 Proposed Drainage Design

An integrated stormwater management and water-sensitive urban design concept has been prepared for the
proposed development. The proposed development discharge connection is to a pit on Elisabeth Street. The pit is
affected by the 1% AEP and PMF flood event. In line with Sydney Water requirements, an application was made to
Sydney Water to confirm if our site with the proposed development would require On Site Detention. The
confirmation from Sydney Water was the development is required to provide an OSD tank with 253 m3 and a
permissible site discharge of the site of 317 L/s. The discharge location of the site is to the lowest stormwater pit
around the site. Which was one discussed earlier to be the intersection of Elizabeth Street and Phillip Street at a
depth of 1.4m. Refer to Appendix D for an email from Sydney Water confirming the requirements for the
development. Refer to Appendix C for Civil Drawings and Stormwater discharge point.
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5. Stormwater and WSUD Design

5.1 Stormwater Considerations On-Site Detention Design

The stormwater discharge and storage requirements for the site are outlined in Section 4.2 of this report. The OSD
is proposed to minimise peak stormwater discharge flow to minimise the impact of new developments and increase
runoff rates on existing infrastructure. The proposed location of the OSD Tank is below the paved shared space
located in the middle of the site (Refer to Figure 5). A portion of the OSD will be under the PCYC ground floor. The
OSD, as mentioned, will drain to an existing council pit located on Elizabeth Street.
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Figure 5 On-Site Detention Tank Location on Site

The pit on Elizabeth Street is affected by flooding, with the flood level at the pit being RL 30.88 for the 1% AEP
flood event. To achieve the required storage volume, the orifice is drowned, which means it is below the 1% AEP
flood level. This was the only way to ensure the required volume could be met above the 1% AEP flood level. The
orifice has been sized, taking into account that it is drowned.

The OSD tank is proposed to have a volume of 286m3, including the storage within the water quality chamber. The
orifice will be installed within the main OSD chamber to limit discharge from the site to 250L/s in the 1% AEP.

The tank has been designed with multiple access grates to allow for maintenance and safe access. Due to the
nature of the site, there is portions of the site that cannot be collected due to the OSD tank level being mostly
above the 1% AEP flood level. To ensure that water quality requirements can be met, these areas will still be
connected with non-return valves to avoid any surcharge from pits or grated trench drains that are lower than the
top water level of the OSD tank.
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5.2 Water Sensitive Urban Design

The water quality modelling software MUSIC v6.3 was used to analyse the performance of the treatment train.
Figure 6 shows the MUSIC node and link diagram prepared for the development. The model has been built to
assess the adequacy of the proposed stormwater treatment measures and ensure that the stormwater discharge
meets quality objectives prior to leaving the site.

@

ORIVEWAY (30 m2) [Mixed]

ROOF AREA (6567 m2) [Roof]

1 x OceanGuard

28 x 6%0mm Psord Stormfilter (MCC) i

TREATED LANDSCAPE AREA (1417 m2) [Mixed]

S Chamber

Post Development Node
Treatment Train Effectiveness - Post-Development Node E.
Sources Residual Load % Reduction
% Ocsmntund Flow (ML/yr) 109 10.7 24
Total Suspended Solids (kg/yr) 720 108 85 =5 7
Total Phosphorus (kg/yr) 205 0.528 74.2
ATED FAVED ARG (35 8 i Total Nitrogen (kg/yr) 2 10.7 55.2 UNTREATED PAVING AREA (183 m2) [Mixed]
Gross Pollutants (kg/yr) 236 L] 100
UNTREATED LANDSCAPE AREA (1760 m2) [Maxed]
& &

Figure 6: Music Model and Results

The MUSIC analysis shows the proposed treatment train would achieve the water quality targets. In order to meet
the water quality targets, 28 Psorb (MCC) Stormfilters (or equivalent product) 7 OceanGuards (or equivalent
product), and any areas that cannot be drained to the water quality chamber are to drain to a small, landscaped
swale designed to hold the water to ensure the water is treated. Table 2 displays the site's MUSIC results
concerning Council objectives.

Table 2 MUSIC Model Results and Council Objectives

Pollutant Reduction Target (%) Redevelopment Complaint
Reduction (%)
Total Suspended Solids 85 85 Yes
(TSS)
Total Phosphorus (TP) 65 74.2 Yes
Total Nitrogen (TN) 45 55.2 Yes
Gross Pollutants (GP) 90 100 Yes
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6. Conclusion

BG&E has been engaged by Hickory and Bridge Housing to design the stormwater management system and
prepare a stormwater report for the development at 600-600 Elizabeth Street, Redfern.

This report has outlined the approach BG&E has adopted to evaluate the following:

e Proposed stormwater management on site
e Water Sensitive Urban Design

As outlined in this report, the following key items have been identified:

e Sydney Water has been contacted to confirm OSD requirements, which are a detention volume of 253
cubic meters and permissible site discharge of 317 L/s

e The OSD tank and orifice has been designed to have a site discharge is to be limited to 317L/s to satisfy
Sydney Water requirements through a drowned orifice

e The OSD tank has been designed to provide 286 m3 which is more than the required by Sydney water due
to the impact of the 1% AEP flood levels.

e The stormwater discharge from the site will connect to an existing stormwater pit located on Elizabeth
Street.

e The Site has been modelled in MUSIC to calculate the Water Quality requirements for the site inline with
the guidance of City of Sydney DCP .

e The results of the MUSIC Modelling is the site requires 28x690Psorb StormFilters by OceanProtect (or
equivalent), 7 OceanGuards by Ocean Protect (or equivalent) and small landscaped swales for the lower
external landscape zones.

The development provides on-site detention in line with Sydney Water's requirements to manage the stormwater
quantity on-site. The stormwater quantity is being managed through 8x690Psorb StormFilters and 7 OceanGuards
by Ocean Protect, as well as small swales in the external landscaping. The site also has a flood tank shown in the
southwest corner of the site, as required by the flood report. Through these measures, the stormwater discharge on
site is improving as a result of the development and fulfilling all of its infrastructure requirements. Future details will
be required for coordination around other services at the next stage of the development to ensure no minor clashes
with pipe runs.
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Appendices
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Appendix B -
Site Survey
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BENCHMARK AND NOT LEVELS OF STRUCTURES SHOWN ON

THE PLAN.

4. LIMITED BOUNDARY SURVEY MADE.

IF CONSTRUCTION OR

DESIGN OF ANY NEW STRUCTURE IS INTENDED WITHIN
PROXIMITY OF THE BOUNDARIES OR LOCAL GOVERNMENT
REQUIREMENTS, A FURTHER SURVEY SHOULD BE
REQUESTED TO MARK BOUNDARIES AND/OR DIMENSION

WALL TO BOUNDARY DISTANCES.

5. CONTOURS ARE APPROXIMATE ONLY. SPOT LEVELS SHOULD
BE USED IN REFERENCE TO CONTOUR LEVELS. FEATURES
AND LEVELS CRITICAL TO DESIGN SHOULD BE LOCATED BY A
MORE ACCURATE SURVEY. ALL SET OUT WITH REGARD TO
LEVELS SHOULD REFER TO THE BENCHMARK.

6. NO SERVICES SEARCH HAS BEEN CARRIED OUT FOR THIS
SURVEY. APPROPRIATE DIAL BEFORE YOU DIG SEARCHES
SHOULD BE CARRIED OUT PRIOR TO ANY CONSTRUCTION

TAKING PLACE.

7. THIS SURVEY IS FOR CONTOUR AND DETAIL PURPOSES ONLY
AND SHOULD NOT BE USED FOR ANY OTHER PURPOSE
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