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1.0 Introduction

The UrbanGrowth NSW Development Corporation (UGDC, formerly Sydney Metropolitan Development Authority)
is undertaking the North Eveleigh Housing Project (NEHP) involving the delivery of infrastructure and public
spaces to support the development of a 1.2 ha site that will ultimately comprise 4 residential buildings.

The NEHP site is located on the north-western corner of the broader 10.7 ha North Eveleigh Site, for which
planning approval for a Concept Plan was granted in 2008. The Concept Plan for the North Eveleigh site was
approved by the Department of Planning as a Major Project under Part 3A of the Environmental Planning and
Assessment Act.

The location of the North Eveleigh Housing Project in relation to the overall North Eveleigh Concept Plan Site is
presented schematically in Figure 1.

North Eveleigh Concept
Plan Site Boundary

Figure 1 North Eveleigh Housing Project (NEHP) site boundary in relation to the overall North Eveleigh Concept Plan site

As part of the development of the Concept Plan for the overall North Eveleigh site, a Hydraulic Services Concept
Design Report was prepared by Warren Smith and Partners (April 2008) which presents a concept design of the
stormwater management for the site. Based on this document, the Director General's Requirements (DGR) and
Statement of Commitments included in the planning approval present the key stormwater management
obligations for development on the whole North Eveleigh site. This includes a commitment to not increase flows
discharged from the site post development.

This Stormwater Management Plan (SWMP) describes how the NEHP development will address these planning
obligations and develop the previous stormwater management concept design to be specific to the current scope
of work. Furthermore, as the NEHP development is located within the broader catchment covering the entire
western part of the North Eveleigh Concept Plan site, to provide a holistic strategy for this site this SWMP also
considers the future additional development proposed immediately to the south of the NEHP site. This land
currently remains in RailCorp ownership and there is no plan to develop this area in the short term, however as
any future development will rely on the same stormwater discharge points as the NEHP it is essential that this
also be considered in this SWMP.

As part of the NEHP, UGDC is responsible for delivery of infrastructure and public spaces to support building
development to be delivered by others. This report provides an overall strategy for the western part of the North
Eveleigh Concept Plan Site, with additional detail being provided for the areas being delivered by UGDC. Detailed
stormwater management proposals for the areas being delivered by others will be developed as part of future
design development, and will form part of future development applications based on the requirements specified in
this overall strategy.

The various site boundaries and responsibilities for delivery across the western part of the site are summarised in
Figure 2.
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— SWMP study area boundary, overall western part of the North Eveleigh Concept Plan Site

=== North Eveleigh Housing Project (NEHP) site boundary
m Extent of NEHP infrastructure to be delivered by UGDC
%_vﬁ Extent of NEHP parks to be delivered by UGDC
:I Extent of future park to be delivered by UGDC

Figure 2 Boundaries and delivery responsibilities for the western part of the North Eveleigh Concept Plan Site
Further detail of the staging of development and associated responsibilities are discussed in Section 2.

Stormwater management at the North Eveleigh site involves interface with a number of stakeholders including the
following:

e City of Sydney — Responsible for the drainage network within the future dedicated road and public realm;
e Sydney Water — Responsible for the downstream drainage network; and
e RailCorp — Responsible for the culvert crossing the rail corridor.

Consultation has been undertaken with each of these stakeholders as part of the North Eveleigh Housing Project
and the outcomes of this consultation are reflected in this SWMP.
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2.0 Site Description

2.1 Existing Site Conditions

The North Eveleigh Housing Project (NEHP) site is located in the suburb of Eveleigh immediately to the north of
the Western Rail corridor. The site is approximately 1.2 ha and is bounded by Wilson Street to the north, Iverys
Lane to the west, RailCorp land to the south and the Carriage Works building to the east. The site location is
presented in Figure 3.

for.
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Figure 3 Site location plan

The NEHP site is located in the north western corner of the overall North Eveleigh site. The land for the NEHP
development is to be transferred from RailCorp to facilitate the proposed development, while the remaining land to
the south of this site will remain in RailCorp ownership.

The development site currently consists of substantial impervious areas including asphalt paved roads, concrete
pad foundations, dilapidated buildings and warehouses. There are areas of pervious ground and mature trees on
the steep slope from Wilson Street, along the northern boundary.

The existing site conditions are presented in Figure 4.

\\ausyd1fp001\Projects\60238089_North_Eveleigh\6. Draft docs\6.1 Reports\Stormwater Management Plan\North Eveleigh
Affordable Housing Project - Stormwater Management Plan 130305 DRAFT.docx
Revision 2 - 05 March 2013



AECOM North Eveleigh Housing Project 4
North Eveleigh Housing Project - Stormwater Management Plan

DRAFT

SWMP study area boundary, overall western part
of the North Eveleigh Concept Plan Site

Figure 4 Existing site conditions

2.2 Proposed Development

The North Eveleigh Housing Project (NEHP) involves the delivery of infrastructure and landscaping to support the
development of four residential buildings. The residential buildings to be facilitated by the NEHP infrastructure are
referred to as A2, A3, C4 and D4 in the overall North Eveleigh Concept Plan, as presented in Figure 5. Building
D4 will accommodate affordable housing, to be developed and managed by City West Housing Pty Ltd.
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Figure 5 Building plot layout from the North Eveleigh Concept Plan

The delivery of infrastructure and parks, associated development of buildings and overall development of the
western portion of the North Eveleigh Concept Plan Site will be constructed in a number of stages, with a resultant
staged approach being required for stormwater management. This SWMP has identified four main development
phases for assessment. These are summarised in Table 1 and presented graphically in Figures 6 to 9.
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Table 1 Proposed development phasing

B Development Phase 7W Description of Scope of Works W
Development Phase 1 Delivery of the NEHP Infrastructure (by UGDC), comprising:

e Concrete road;

e Accessible pedestrian ramps and footpaths;

e Landscaped embankment.

Development Phase 2 Construction of building D4 for affordable housing (by City West Housing Pty Ltd)

Development Phase 3 Construction of eastern pocket park (by UGDC)
Construction of the northern portion of the main park (by UGDC)
Construction/refurbishment of buildings C4, A2 and A3 (by others)

Development Phase 4 Delivery of infrastructure on the southern part of the site (by others)
Construction of buildings C1, C2, C3 and D1, D2, D3 (by others)

It is noted that the works included in Development Phase 4 are outside the NEHP boundary and there is currently
no commitment to progress these works. However, as this part of the overall North Eveleigh site will have
common stormwater management requirements with the NEHP site, it is essential that this be considered as part
of this document to ensure that the proposed solutions are suitable for the final development condition identified in
the North Eveleigh Concept Plan.
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Figure 6 Extent of Development Phase 1 - NEHP infrastructure delivered by UGDC
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Figure 7 Extent of Development Phase 2 — Affordable housing delivered by City West Housing Pty Ltd

o=

Figure 8 Extent of Development Phase 3 — Parks (delivered by UGDC) and additional residential development (by Others)
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Figure 9 Extent of Development Phase 4 — Future development on RailCorp land (by others)
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Design Criteria

Planning Commitments from the North Eveleigh Concept Plan

The Director General's Requirements for the approval of the North Eveleigh Concept Plan include the following
clauses relating to drainage and flooding.

13. Drainage and Flooding

Address drainage/flooding issues associated with the development/site, including
stormwater, drainage infrastructure, and incorporation of Water Sensitive Urban
Design measures;

Address the issue of managing the downstream impacts of stormwater on Sydney
Water’s stormwater network, including a stormwater management system and the
capture and reuse of rainwater;

Explore non-potable water supply sources, including onsite recycling of grey water,
rainwater and stormwater harvesting; and

Address stormwater and drainage impacts on rail corridor.

In addition, the Statement of Commitments included with the North Eveleigh Concept Plan includes the following
requirements which relate to stormwater management.

Water Quality and Quantity Management

The Concept Plan commits to:

Water quality management

Improve stormwater runoff quality by reducing the average annual load of :

Total Phosphorous by 45%,

Total Nitrogen by 45%,

Total Suspended Solids (TSS) by 80%.

For up to 3 month ARI peak flow retain:

Visible oil or grease, Litter > 50mm and Sediment >0.125mm

Stormwater quantity

Provide on-site detention of stormwater to mitigate drainage capacity constraints.

Collect rainwater for reuse in irrigation.

To be addressed at project application stage.

Rail Impacts

The proponent commits to the following:

Discharging stormwater drainage from the North Eveleigh site across the rail corridor and
providing RailCorp with necessary information in relation to drainage.

Ensuring that the detention system is designed to ensure that post development flow rates from
the site are not more than the pre-development site discharge.

This SWMP outlines how the proposed development will comply with these commitments.

3.2

City of Sydney Requirements

During the design development stage of Development Phase 1, there has been ongoing consultation with City of
Sydney regarding their requirements for the drainage infrastructure at the North Eveleigh site.

The City of Sydney provided detailed requirements to be addressed for stormwater management in
correspondence dated 17 August 2012, as follows:
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k. Stormwater Management Plan

a. lItis proposed to convey the site runoff and external catchment runoff with a pipe and overland system
through Iverys Lane. Additional flow (particularly overland) generated by the development must also be
assessed to ensure that the properties adjacent to the laneway are not adversely affected.

b. Holdsworth Street/ Leamington Lane already experience severe flooding. Directing additional runoff to
these areas will worsen flooding. This issue must be assessed and mitigation measures proposed
accordingly as part of the Construction Certificate stage submission.

c. Itis noted that the Stormwater Management Plan for the site proposes that overland flow will be directed
to a local pond. The overland flow from the site / pond must be conveyed safely through a defined path to
a public drainage system. A flood assessment is required to prove that any proposal to direct overland
flow does not adversely impact any other properties or development.

d. Furthermore, if the pond is located outside the Phase 1 development site, the submission must document
whether this arrangement will remain beyond Phase 1, or else document the future scenario. Itis
therefore not acceptable to direct overland flows into this pond without adequate legal arrangements (ie.
Easements and positive covenants in favour of Council).

e. The proposed bioretention solution to address the stormwater quality issues may not be adequate to
removing gross pollutants. The pipe drainage should include gross pollutant traps (GPTSs) to capture
gross pollutants.

f.  On site detention (OSD) requirement are to be provided in accordance with Sydney Water's final detail
design documentation approval.

This SWMP outlines how the proposed development will comply with these requirements.

3.3 Design Standards

City of Sydney design standards have generally been adopted for the NEHP development, as the stormwater
infrastructure to be delivered external to the buildings will ultimately be dedicated to Council.

A summary of each of the standards, codes and other additional design documents used in the design of
stormwater infrastructure for the NEHP development is presented in Table 2.

Table 2 Stormwater drainage reference documents and standards
Reference Number Title

COS D5 City of Sydney Design Specification D5 Stormwater 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”

AS 3500.3 Aust[:alian 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

3.4 Adopted Design Criteria

Based on the planning commitments and the requirements of the various design standards, the stormwater
drainage design criteria adopted for the NEHP development are summarised in Table 3.
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Table 3 Stormwater drainage design criteria
‘ Iltem Standard Adopted Comment
Hydrology
Hydrological model COS D5 DRAINS model Using the Time Area method —
AR&R ILSAX
Time of concentration COS D5 Min. 5 minutes Specific site values to be
Max. 20 minutes calculated
% Impervious COS D5 Min. 80% Specific site values to be
calculated
Minor Design Storm COS D5 20 year ARI Industrial area with overflow
bypass to public road
Major Design Storm 100 year ARI
‘ Hydraulics
Freeboard COS D5 Min. 150 mm HGL in pits Minimum pit freeboard measured
Min. 500 mm to habitable floor in the minor design storm.
levels

Min. 300 mm for car park entrances | Minimum levels for habitable
floors /car parks measured from
the 100 year ARI level.

Pipe size COS D5 Min. 150mm diameter 150 mm pipe diameter is the
absolute minimum for pipes
located in private property.

Min. 375mm diameter

Pit spacing COS D5 Max. 100m -

Pit provision COS D5 For connection of pipes = 225 mm -

Pit losses Missouri Charts, (Sangster et al, -
1958)

Maximum allowable COS D5 Max. depth 0.2 m -

ponding

Blockage COS D5 Sag pit - 50% For a combination of side entry
On-grade pit - 30% and grated.

‘ Flood Hazard

Appropriate Safety AR&R — Max. Depth x Velocity =0.4 m’s™

Criteria for People Project 10

3.5 Stormwater Quantity Control Requirements

The Statement of Commitments requires the proposed development to implement stormwater quantity controls to
achieve the following:

‘ensure that post development flow rates from the site are not more than the pre-
development site discharge’.

This requirement is included under the Rail Impacts section and is understood to be required to ensure that there
is no increase in flows discharging to the RailCorp culverts crossing the western rail corridor.

Further requirements to ensure that offsite discharge is not increased post development are also included in City
of Sydney’s requirements as follows:

‘Additional flow (particularly overland) generated by the development must also be assessed to ensure
that the properties adjacent to the laneway are not adversely affected.’
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Sydney Water (the authority responsible for the downstream drainage network) has advised additional
requirements for stormwater discharge quantity control from the North Eveleigh Housing Project, as follows:

e Detention storage of 20 m* per 1,000 m? site area
o Discharge limited to 30 U/s per 1,000 m? site area

Sydney Water has subsequently clarified this requirement with an email received on 16 February 2012 stating the
following:

‘Generally if any Road or Road Reserve or Parks are proposed as part of any
development for public access, then you can exclude these areas for On Site Detention
calculation. This means upon completion of the work, the maintenance of these facilities
are either with Council or Road Authorities. However if these Road or Road Reserve or
Parks are only for exclusive use for the people who live in those new dwellings, then this
area should be included in the On Site Detention calculation. In this situation the
maintenance of these facilities are with the Strata Management or Community Title
Management or similar private body (not with the public authority).’

In accordance to the approved concept plan, the roads and public realm to be delivered in the Development
Phase 1 and the parks to be delivered in Development Phase 3 will be dedicated to City of Sydney (a copy of the
approved concept plan depicting areas to be dedicated is included in Appendix A). Based on the recent
correspondence from Sydney Water, the areas to be dedicated are therefore exempt from the Sydney Water
detention requirements (however, all building development will need to comply with Sydney Water requirements).

As such, the overall development will provide stormwater quantity controls to comply with the Statement of
Commitments requirement for post development flow rates discharged from the site to not exceed pre-
development site discharge. In addition, the building developments will provide stormwater quantity controls to
comply with the Sydney Water storage and discharge requirements.

3.6 Stormwater Quality Control Requirements

The Statement of Commitments requires the development to improve stormwater runoff quality by reducing the
average annual load of pollutants as follows:

o Total Suspended Solids (TSS) by 80%
e Total Phosphorous (TP) by 45%
e Total Nitrogen (TN) by 45%
In addition, the water quality controls are to remove visible oil or grease, litter > 50 mm and sediment > 0.125 mm.

These requirements are in line with the requirements of Sydney Water being the authority responsible for the
downstream drainage network.
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4.0 Previous Stormwater Investigations

4.1 North Eveleigh Concept Plan - Hydraulic Services Concept Design
Report

As part of the submission for the North Eveleigh Concept Plan, Warren Smith and Partners (WSP) produced the
Hydraulic Services Concept Design Report (WSP, April 2008) which presented a concept layout of the proposed
drainage infrastructure.

The Hydraulic Services Concept Design Report reviewed the available RailCorp drainage records to determine
the existing drainage configuration. This review identified the western end of the North Eveleigh site as primarily
draining to Traverser 2 and then across the Western Rail Corridor through the existing 600 mm and 1,200 mm
culverts. The report does not include any plans identifying the existing internal sub-catchment layout, however
also identifies the existing culvert at the southern end of Holdsworth Street.

A more detailed assessment of the existing internal hydrology for the NEHP is presented in Section 5.

The WSP report includes a high level assessment of the external catchment to the North Eveleigh site, making
the following conclusion:

The existing North Eveleigh site for the purposes of runoff analysis is considered to be a
wholly self-contained catchment zone. The Wilson Street catchment immediately to the
north is self-draining into the SWC trunk drainage system and is completely separated from
the North Eveleigh site. For the purposes of flood assessment, the discussion below
emphasises that the North Eveleigh site is completely self-contained and drains in the
direction of existing drainage infrastructure below the rail corridor.

This assumption has been reviewed as part of the current work and an assessment of the external catchment is
presented in Section 5.

The study also assessed the catchment draining to the culvert at the southern end of Holdsworth Street,
estimating a peak flow rate of 4.4 m¥s in the 100 year ARI storm (resulting in a maximum water level of 26.34 m).

The stormwater concept design states that it seeks to achieve the following:

o A network of drainage pipelines and pits to comply with the requirements of SCC and relevant Australian
Standards and Policies;

e A roof water system for each building complying with the relevant Australian Standards, the BCA and
other relevant guideline documents;

e A below ground basement pump out system complying with the relevant Australian Standards, the BCA
and other relevant guideline documents;

e An OSD system comprising below ground storage tanks of a minimum depth of two metres and varying
cross sectional area to comply with the relevant PSD for that precinct;

e A PSD exiting the North Eveleigh site not exceeding the capacity of the 600mm, 1200mm and 1.25m
wide x 1.125m high Munni Creek culvert.

The Stormwater Management Catchment Plan drawing included in the WSP report, presented a proposed
drainage system for the area of the North Eveleigh Housing Project which drained towards Traverser 2 and the
existing 600 mm and 1,200 mm culverts crossing the rail corridor. This proposal is reviewed in Section 6, based
on detailed review of the existing site topography and drainage configuration.

The report includes the DRAINS model layout used to estimate the on-site storage requirement, with the model
layout for the western end of the site presented in Figure 10. The NEHP site appears to be located in catchments
A, B and RD1, which have a combined estimated detention storage requirement of 1,143 m?,
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Figure 10 WSP DRAINS Model Layout

The report presented the following requirements for water quality following consultation with City of Sydney and
other agencies:

e  OSD above ground or below ground systems complete with trash screens and sedimentation traps to
control coarse litter and coarse sediment within each of the individual allotments as presented in the
Concept Plan;

¢ Road flows will enter into a series of drainage structures located along kerb lines; Enviropods which are
an outsource control screening system can be fitted to each of the drainage structures to control coarse
debris and coarse sediment emanating from these road flows;

e  The remaining residual flow will be treated within a series of bio-retention swales and shallow water
bodies which together will aim to trap and treat coarse and fine sediment, nutrient and provide nutrient
phosphorus removal.

Details of the detailed proposals for the North Eveleigh Housing Project are presented in Section 6.

4.2 Alexandra Canal Catchment Flood Study

This flood study, prepared by Cardno for the City of Sydney in December 2010, investigated mainstream and
overland flood behaviour for the overall Alexandra Canal catchment. The NEHP site is located within the Munni
Street-Erskineville sub-catchment which drains towards Sydney Park before discharging to the Alexandra Canal.

While the study covers the NEHP site, it did not model any of the existing stormwater infrastructure on the site
itself. Similarly the flood study did not identify any areas of ponding on the NEAPH site, however it is anticipated
that this is because of the coarse 2D grid applied rather than because ponding of water does not occur.

The flood study identifies ponding at the Holdsworth Street low point for all storm events investigated (from the 1
year ARI through to the PMF). The ponding depth is estimated as being greater than 1m for the 100 year ARI
design storm. The extent of ponding in the 100 year ARI design storm is presented in Figure 11.
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Figure 11 100 year ARI ponding extent at the Holdsworth Street low point (Alexandra Canal Catchment Flood Study, 2010)
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5.0 Existing Stormwater Management

51 External Catchment Extent

The NEHP site is located within an urbanised external catchment that drains to the Holdsworth Street low point
extending to the ridgeline formed by King Street, approximately 300 m to the north of the site. This overall external
catchment comprises two main sub-catchments, one draining to Wilson Street immediately in front of the NEHP
site the other draining directly to the Holdsworth Street low point.

These external sub-catchments are presented in Figure 12 and further detail is presented in Appendix B.
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Figure 12 External catchments draining to the Holdsworth Street low point

Stormwater from this external catchment is conveyed in a City of Sydney pipe drainage network, which is
separate to the drainage system on the NEHP site. The extent of this external drainage network was provided by
the City of Sydney from their GIS system. The extents of the external sub-catchments were defined using this
drainage network information and lidar topographic survey.

It is understood that a small amount of overland flow spills into the site down the existing driveway from Wilson
Street. This has been confirmed through hydraulic modelling as discussed in Section 5.4.

At the Holdsworth Street low point, an existing culvert under the rail corridor (owned by RailCorp) discharges
stormwater to the south, into the Sydney Water drainage system for the Munni Street catchment that ultimately
discharges to the Alexandra Canal.
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5.2 Internal Sub-Catchments

The NEHP site itself consists of two main of sub-catchments, differentiated by their existing points of discharge
across the rail corridor as follows:

e Western sub-catchment draining to the Holdsworth Street low point (and the 1200mm diameter RailCorp
culvert)

e Eastern sub-catchment draining to the Traverser 2 low point (drained by a 600mm diameter culvert)

As the existing site is very flat, these sub-catchments have been delineated through review of RailCorp drawings
of the existing stormwater drainage pipe network and through analysis of the existing topographic survey using
the 12D program. Copies of the drainage record drawings and the detailed topographical survey used for this
assessment are attached in Appendix C.

Based on this assessment, the overall internal sub-catchment extents are presented in Figure 13, this indicates
that the majority of the site discharges to the Holdsworth Street low point.
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the Traverser 2 low point

Figure 13  NEHP site existing internal sub-catchments

5.3 Existing On-site Stormwater Management Approach

The existing on-site stormwater management system consists of a limited pit and pipe drainage network and
informal overland flow paths.

The Holdsworth Street sub-catchment is currently drained by two stormwater lines, a 450mm diameter pipe
draining the NEHP site area and a dual 225mm diameter pipe along the boundary with the rail corridor. These
pipes converge into a 600mm diameter pipe at the site boundary before connecting to the culvert under the rail
corridor at Holdsworth Street. This layout is presented schematically in Figure 14.

The sub-catchment draining towards Traverser 2 discharges as overland flow, being collected by the extensive
existing pit and pipe network located within the Traverser.

Overland flow exceeding the pipe network capacity drains across the site informally. Overland flow from the
northern part of the site initially ponds in front of the existing Clothing Store building before making its way to an
existing informal ponding area located on RailCorp land behind the Clothing Store building. From this ponding
area overland flow spills into a depressed area along the site boundary with the rail corridor from where flow spills
towards Leamington Lane. These general overland flow arrangements are presented in Figure 14.
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Figure 14  Existing on-site stormwater management approach

54 Existing Hydrology and Hydraulic Performance

The existing hydrology of the catchments described previously and the hydraulic performance of the existing
drainage networks have been assessed using a DRAINS model developed for the internal and external
catchments. The layout of the DRAINS model developed and key assumptions applied to the model are
presented in Appendix D.

This DRAINS model was used to assess the existing stormwater flows for the 1 year, 20 year and 100 year ARI
design storm events, which will form the baseline conditions against which each of the development phases will
be assessed.

Key outcomes of this modelling are summarised as follows:

e Flow will discharge from the external catchment onto the site via the existing driveway for both the 20
year and 100 year ARI design storms

e The existing ponding area attenuates overland flow discharges before spilling to the boundary with the
rail corridor and ultimately Leamington Lane (for each of the 1 year, 20 year and 100 year ARI design
storms)

Estimated flow rates at key points on the site are presented in Table 4 with the relevant locations presented in
Figure 15. These locations have been selected to allow demonstration that the stormwater management approach
will comply with the Statement of Commitments and City of Sydney requirements for post development conditions.

A summary of the DRAINS model results are also presented in Appendix D.

Table 4 Estimated existing conditions peak flow rates (m%s)
Storm Event  Pipe Discharge  Overland Flow to Rail Overland Flow to Total Combined
(at boundary) Corridor Boundary Leamington Lane  Discharge from the Site
1 year ARI 0.33 0.02 0.13 0.46
20 year ARI 0.38 0.42 0.44 0.82
100 year ARI 0.38 0.84 0.87 1.25
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Figure 15  Existing peak flow summary locations
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6.0 Proposed Stormwater Management

6.1 Proposed Stormwater Management Approach and Quantity Control

The proposed stormwater drainage system for the NEHP development will comply with the design requirements
identified in Section 3 and the previous proposals discussed in Section 4, with the main design considerations
being summarised below:

e Provision of a pipe drainage network with capacity to convey the 20 year ARI storm;
e  Provision of overland flow routes to safely convey runoff from the 100 year ARI storm through the site;
e Provide drainage connections points for buildings;

¢ Management of water quality through the incorporation of Water Sensitive Urban Design (WSUD)
techniques; and

¢ Management of water quantity to ensure no increase in stormwater discharge from the site.

The DRAINS model developed to assess the existing hydrological and hydraulic conditions, was updated to
reflect each development phase to assess the stormwater discharge from the site under developed conditions. In
accordance with the Statement of Commitments, in additional to providing the Sydney Water stormwater
detention requirements for each building, the NEHP development needs to ensure that the stormwater discharge
from the site does not exceed existing for any development phase.

6.1.1 Development Phase 1 — NEHP Infrastructure

The proposed drainage system to be constructed in Development Phase 1 will consist of a pit and pipe network to
be located within the central road reserve through the centre of the site. Surface runoff from the roads and public
realm will drain towards the bio-retention areas, located adjacent to the road carriageway, with overflow from the
bio-retention areas entering the pipe drainage network via raised inlet pits. The pipe drainage network will allow
two connection points to each of the future building plots.

The pipe drainage network will drain towards the existing RailCorp culvert at the southern end of Holdsworth
Street. A new drainage line is proposed within Iverys Lane to connect to the existing drainage system located in
Leamington Lane, this is to maintain the drainage network within public roads and not cross RailCorp land.

Overland flow from the western internal sub-catchment will be conveyed in the road towards a local low point
between the building plots C4 and D4. Once the storage capacity of the road has been exceeded, flow will spill
across the footpath to a defined overland flow path draining to the south between the building plots. From here the
overland flow will discharge as for existing conditions, initially to the existing ponding area on RailCorp land and
then to Leamington Lane along the rail corridor boundary.

These arrangements are presented schematically in Figure 16, with detailed design drawings for the stormwater
infrastructure to be delivered in Development Phase 1 included in Appendix E.

As discussed in Section 3, Sydney Water stormwater detention requirements will not apply to the infrastructure
corridor delivered in Development Phase 1. As Development Phase 1 involves delivery of additional piped
stormwater discharge, but does not include formal detention storage, it will be necessary to restrain the discharge
rates of the pipe drainage system until the first building is delivered in Development Phase 2.

Hydraulic modelling indicates that the discharge can be restrained to pre-development rates (as required by the
Statement of Commitments) by providing temporary storage to replicate the future storage on the building plots.
This would specifically require the following:

e Install 80mm diameter orifice plate on the outlet from Pit 4.1, resulting in approximately 200m? of storage
occurring on the footprint of future buildings A2 and A3 in the 100 year ARI storm

e Install 100 mm diameter orifice plate on the outlet from Pit 5.1, resulting in approximately 160m? of
storage occurring on the footprint of future building D4 in the 100 year ARI storm

e Install 150mm diameter orifice plate on the outlet from Pit 9.1, resulting in approximately 90m° of storage
occurring adjacent to existing building C4 in the 100 year ARI storm

These proposed areas of temporary areas of OSD are presented in Figure 16.
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Figure 16  Post development catchment layout and flow directions for NEHP development phases 1

Results from the hydraulic modelling for Development Phase 1 are presented in Table 5, confirming that with the
incorporation of the orifice plates mentioned above the post development discharge does not exceed existing.

Table 5 Estimated post development peak flow rates for Development Phase 1 (m 3/s)
Storm Event Existing Proposed Conditions
Conditions - -
Total Discharge Pipe Overland Flow to | Overland Flowto  Total Combined
Discharge (at Rail Corridor Leamington Discharge from
boundary) Boundary Lane the Site
1 year ARI 0.46 0.36 0.01 0.11 0.44
20 year ARI 0.82 0.52 0.23 0.26 0.79
100 year ARI 1.25 0.65 0.35 0.42 1.07
6.1.2 Development Phase 2 — Affordable Housing Building Development

The affordable housing building to be delivered in Development Phase 2 will discharge to the stormwater drainage
to the infrastructure installed in Development Phase 1. In addition, the building will be required to provide OSD
complying with Sydney Water requirements. Table 6 provides the permissible site discharge (PSD) and site
storage requirement (SSR) for the building based on the Sydney Water requirements outlined in Section 3.5.

Table 6 Sydney Water stormwater detention requirements for Building D4

Plot Area Permissible Site Discharge  Site Storage Requirements
(m?) (D) (m°)

D4 2,562 77 51

Building Reference

It is noted that the Sydney Water requirements address only a maximum PSD and do not provide a separate PSD
for each recurrence interval storm event. As the statement of commitments require the site discharge to not
exceed existing conditions for each recurrence interval investigated, a permissible site discharge for each of the 1
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year, 20 year and 100 year have been calculated using the site wide DRAINS model and are presented in Table

7.
Table7 Permissible site discharge for Building D4 to ensure no increase in offsite discharge
Storm Recurrence Interval PSD
(I/s)
1 year ARI 28
20 year ARI 56
100 year ARI 77

In accordance with City of Sydney requirements, to facilitate dedication of the stormwater infrastructure at the end
of Development Phase 2, it would be necessary to formalise the overland flow arrangements downstream of the
NEHP site, including bypassing the existing area of informal ponding. As has been demonstrated in Section 5, this
existing area of informal ponding provides peak flow attenuation, meaning that in advance of development of
buildings A2, A3 and C4, it will be necessary to provide compensatory flood attenuation within the swale to be

provided for this overland flow path.

To ensure that offsite discharge does not increase when the existing ponding on RailCorp land is bypassed would
require the temporary detention storage volume adjacent to Plot C4 to be increased to 160m % The tem porary
detention storage provided on the footprint of future buildings A2 and A3 would also remain as for development

phase 1.
The stormwater management arrangements at the completion of Development Phase 2 are presented in Figure
17.
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Figure 17  Post development catchment layout and flow directions for NEHP development phases 2

The peak flow discharge rates at the completion of Development Phase 2 (including the temporary detention

storage discussed above) are presented in Table 8.
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Table 8 Estimated post development peak flow rates for Development Phase 2 (m3/s)
Storm Event Existing Proposed Conditions
Conditions
. Pipe Overland Flow to | Overland Flowto  Total Combined
Total Discharge . . . . .
Discharge (at Rail Corridor Leamington Discharge from
boundary) Boundary Lane the Site
1 year ARI 0.46 0.34 0.01 0.11 0.45
20 year ARI 0.82 0.55 0.23 0.26 0.81
100 year ARI 1.25 0.66 0.37 0.44 1.10
6.1.3 Development Phase 3 —Building and Park Development

The buildings and parks to be delivered in Development Phase 3 will discharge to the stormwater drainage to the
infrastructure installed in Development Phase 1.

As a minimum, the buildings will be required to provide OSD complying with Sydney Water requirements. Table 9
provides the permissible site discharge (PSD) and site storage requirement (SSR) for the building based on the
Sydney Water requirements outlined in Section 3.5.

Table 9 Sydney Water stormwater detention requirements for Building A2, A3 and C4
Building Reference Plot Area Permissible Site Discharge  Site Storage Requirements
(m?) (I/s) (m?)
A2 1,283 39 26
A3 1,257 38 25
ca 2,504 76 50

It is noted that the Sydney Water requirements address only a maximum PSD and do not provide a separate PSD
for each recurrence interval storm event. As the statement of commitments require the site discharge to not
exceed existing conditions for each recurrence interval investigated, a permissible site discharge for each of the 1
year, 20 year and 100 year have been calculated using the site wide DRAINS model and are presented in Table
10.

Table 10 Permissible site discharge for Building A2, A3 and C4 to ensure no increase in offsite discharge
Storm Recurrence Interval PSD
(I/s)
A2 1 year ARI 14
20 year ARI 32
100 year ARI 38
A3 1 year ARI 14
20 year ARI 32
100 year ARI 38
Cc4 1 year ARI 27
20 year ARI 45
100 year ARI 76

As the existing ponding on RailCorp land to the south of the existing Clothing Store Building would still be
bypassed by the formalised overland flow path, it would be necessary to maintain a small amount of storage
within this swale at the completion of development phase 3.
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The stormwater management arrangements at the completion of Development Phase 3 are presented in Figure
18.
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Figure 18  Post development catchment layout and flow directions for NEHP development phases 3

The peak flow discharge rates at the completion of Development Phase 3 are presented in Table 11.

Table 11 Estimated post development peak flow rates for Development Phase 3 (m 3/s)

Storm Event Existing Proposed Conditions
Conditi
Tota?rI]Dilsclzzr:aSrge Pipe Overland Flow to | Overland Flowto  Total Combined
Discharge (at Rail Corridor Leamington Discharge from
boundary) Boundary Lane the Site

1 year ARI 0.46 0.41 0.01 0.01 0.42
20 year ARI 0.82 0.64 0.15 0.18 0.82
100 year ARI 1.25 0.73 0.21 0.31 1.04
6.1.4 Development Phase 4 - Future Development on RailCorp Land

The buildings and parks to be delivered in Development Phase 4 will discharge to stormwater drainage
infrastructure to be installed as part of Development Phase 4.

To maintain the same sub-catchment distribution as for existing conditions, it is proposed to drain buildings D1,
D2, D3 towards Traverser 2, while buildings C1, C2 and C3 along with the proposed park would drain towards the
Holdsworth Street Low Point. The overland flow path from NEHP Development Phase 1-3 would be formalised
along the southern boundary of lot C4 (the Clothing Store) ultimately discharging to Iverys Lane.

Details of this drainage infrastructure will be defined as part of design development for this future phase, however
as a minimum this will consist of an additional pipe connection to Iverys Lane to drain Buildings C1, C2 and C3
and a new pipe connection to Traverser 2 to drain Buildings D1, D2 and D3.

As noted previously, there is currently no commitment to progress Development Phase 4 as the land on which this
would occur currently remains in RailCorp ownership.

As a minimum, the buildings will be required to provide OSD complying with Sydney Water requirements. Table
12 provides the permissible site discharge (PSD) and site storage requirement (SSR) for the building based on
the Sydney Water requirements outlined in Section 3.5.
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Table 12 Sydney Water stormwater detention requirements for Building C1, C2 and C3 and D1, D2 and D3

Building Reference Plot Area Permissible Site Discharge  Site Storage Requirements
(m?) (I/s) (m°)
C1,C2 and C3 4,850 145 97
D1, D2 and D3 4,850 145 97

These proposed stormwater management arrangements are presented schematically in Figure 17.
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Figure 19  Post development catchment layout and flow directions for NEHP development phase 4

The peak flow discharge rates at the completion of Development Phase 4 are presented in Table 13.

Table 13 Estimated post development peak flow rates for Development Phase 4 (m 3/s)

Storm Event Existing Proposed Conditions
Conditi
Tota?rI]Dilsclzzr:aSrge Pipe Overland Flow to | Overland Flowto  Total Combined
Discharge (at Rail Corridor Leamington Discharge from
boundary) Boundary Lane the Site

1 year ARI 0.46 0.41 0 0.02 0.43
20 year ARI 0.82 0.70 0 0.08 0.78
100 year ARI 1.25 0.83 0 0.15 0.98
6.2 Proposed Stormwater Quality Management

The stormwater quality management approach will involve incorporation of Water Sensitive Urban Design
(WSUD) techniques in the proposed stormwater drainage system. This reflects the obligations included in the
DGR'’s and the approach proposed in the Hydraulic Services Concept Design Report (WSP, 2008).

Detailed water quality controls will be defined as part of design development for each development phase, as
such the following sections provide a detailed scope and modelling results for the works to be delivered by UGDC
and more general approaches for development stages to be delivered by third parties.
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6.2.1 Development Phase 1 — NEHP Infrastructure

As noted in the Hydraulic Services Concept Design Report (WSP, 2008), the most applicable WSUD technique
for constrained road areas (such as Development Phase 1) will be bio-retention swales.

Bio-retention systems combine various Water Sensitive Urban Design (WSUD) treatment types in one 'treatment
train'. The bio-retention swale treatment process operates by filtering stormwater runoff through surface
vegetation associated with the swale and then percolating the runoff through a prescribed filter media, forming the
bio-retention component which provides treatment through fine filtration, extended detention treatment and some
biological uptake.

The Development Phase 1 infrastructure works will incorporate a series of bio-retention areas incorporated
between the proposed car parking spaces along the central road, as presented in the drawings in Appendix E.
The area of bio-retention has been maximised allowing for the specified requirement for parking spaces and will
comprise a total area of approximately 100 m?

A MUSIC model has been developed to assess the performance of the water quality treatment proposals, with the
results summarised in Table 9. This demonstrates that the proposed water quality controls will achieve the
pollutant removal targets included in the Statement of Commitments.

In accordance with City of Sydney requirements, a gross pollutant trap (GPT) be included in Development Phase
1, as presented on the drawings in Appendix E. This GPT has not been modelled in MUSIC, however would
further improve the water quality performance presented in Table 9.

Table 14 Development Phase 1 — NEHP Infrastructure - Water Quality Modelling Results

Statement of

Load without Load with Commitment %
Stormwater Pollutant Treatment Treatment % Removal Rate °
(kglyear) (kglyear) RClE
9y 9y Requirement
Total Suspended Solids 80
(TSS) 595 68 90
Total Phosphorous 45
(TP) 1.2 0.3 75
Total Nitrogen 45
(TN) 8.4 4.8 45
6.2.2 Development Phase 2 — Affordable Housing Building Development

As the affordable housing building to be constructed in development phase 2 is to be delivered by a third party
developer, detailed water quality management proposals will be developed as part of a separate design
development process and will be submitted as part of the development application for this building.

The stormwater quality controls proposed will need to demonstrate compliance with the requirements outlined in
this SWMP, including:

e Compliance with stormwater pollutant removal efficiencies included in the Statement of Commitments
o Demonstration that opportunities for rainwater for reuse in irrigation have been fully investigated

As the North Eveleigh Concept Plan shows the building surrounded by landscape, it is anticipated that there
would be opportunity to incorporate rainwater harvesting for both irrigation and toilet flushing. Furthermore, this
landscaping may present an opportunity for vegetative water quality treatment in addition to typical building
related water quality treatment measures such as sand filters and proprietary treatment systems.

6.2.3 Development Phase 3 — Building and Park Development

Development Phase 3 will comprise both park areas to be delivered by UGDC and buildings to be delivered by
third party developers.

The water quality controls for the building developments will generally be in line with the requirements outlined in
Section 6.2.2 for development phase 2. Details will be provided by the respective developers as part of each
Development Application.
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The stormwater treatment approach for the two parks to be delivered by UGDC will based around passive
irrigation of soft landscaped areas. The landscape and drainage design for the site will be undertaken to ensure
that all impervious surfaces would drain to nearby planted areas. Planted areas include planter beds, turf areas,
tree pits and any other deep soil area planted with vegetation. This strategy is possible at these sites because
planting will be distributed throughout the parks and there will not be any locations of large impervious surfaces
where flow cannot be distributed to vegetated areas.

If run-off exceeds the infiltration or temporary storage capacity of the planted areas, these planted areas will
overflow and water will be directed to the major overland flooding flow path

A MUSIC model has been developed to assess the performance of the water quality treatment proposals for the
two parks to be delivered by UGDC (referred to as the Local Park and Pocket Park), with the results summarised
in Table 10 and 11. This demonstrates that the proposed water quality controls will achieve the pollutant removal
targets included in the Statement of Commitments.

Table 15 Development Phase 3 — Local Park Water Quality Modelling Results

Statement of
Commitment %
REVE

Load without Load with

Treatment Treatment % Removal Rate

Stormwater Pollutant

(kglyear)

(kglyear)

Requirement

Total Suspended Solids 80
(TSS) 232 6.6 97

Total Phosphorous 45
(TP) 0.5 0.1 87

Total Nitrogen 45
(TN) 3.2 0.8 77

Table 16 Development Phase 3 — Pocket Park Water Quality Modelling Results

Statement of

Load without Load with Commitment %
Stormwater Pollutant Treatment Treatment % Removal Rate °
(kglyear) (kglyear) REMIEL
ary 9y Requirement
Total Suspended Solids 80
(TSS) 25.9 0.9 97
Total Phosphorous 45
(TP) 0.05 0.01 80
Total Nitrogen 45
(TN) 0.36 0.10 72
6.2.4 Development Phase 4 — Future Development on RailCorp Land

The water quality controls for Development Phase 4 will be developed by the respective developers when a
decision to develop this part of the site is made.

As the development within this area will generally comprise building development, it is anticipated that the water
quality controls will generally be in line with the requirements outlined in Section 6.2.2 for development phase 2.
Details will be provided by the respective developers as part of each Development Application.

The area of the local park to be delivered by UGDC within Development Phase 4 has been assessed in the
MUSIC model as summarised in Table 10.
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This SWMP presents the proposed stormwater management approach for the western part of the North Eveleigh
Concept Plan Site, including the North Eveleigh Housing Project (NEHP) area where infrastructure and public

realm is to be delivered by UGDC.

The proposed stormwater management approach will ensure that the developed site complies with planning
commitments from the approved North Eveleigh Concept Plan, addresses City of Sydney requirements and
achieves the Sydney Water water quantity control standards. Table 11 and Table 12 provide a summary of how
each of these requirements is addressed in this SWMP.

Table 17

Planning Commitment

Director General Requirements

Response to planning commitments from the North Eveleigh Concept Plan

Stormwater Management Response

Report
Section
Reference

Address drainage/flooding issues associated
with the development/site, including
stormwater, drainage infrastructure, and
incorporation of Water Sensitive Urban Design
measures

The overall stormwater management approach,
including quantity and quality control, for the whole
western part of the North Eveleigh Concept Plan
Site is documented in this SWMP.

Address the issue of managing the The approach for stormwater quantity control, 3.5and
downstream impacts of stormwater on Sydney | including consideration of Sydney Water 5.1
Water's stormwater network, including a requirements, is documented in this SWMP. This
stormwater management system and the includes demonstrating that overall discharge from
capture and reuse of rainwater the site under developed conditions has been
assessed for each Development Phase to ensure
that quantity control measures ensure that post
development discharge does not exceed existing.
Explore non-potable water supply sources, Rainwater collection for irrigation and toilet 5.2
including onsite recycling of grey water, flushing will be investigated for each building.
rainwater and stormwater harvesting Details of how rainwater harvesting has been
incorporated into each building proposal will be
included with the Development Application for
each building.
Address stormwater and drainage impacts on | The hydraulic assessment of post development 5.1
rail corridor conditions presented in this SWMP demonstrates
that overland flow discharged towards the rail
corridor will not increase for each Development
Phase.
Statement of Commitments
Improve stormwater runoff quality by reducing | Detailed assessment of the water quality 5.2
the average annual load of : management proposals for the works to be
o  Total Phosphorous by 45%, delivered by UGDC (Development Phase 1
«  Total Nitrogen by 45% Infrastructure and Development Phase 3 Parks)
- confirms that these requirements will be achieved.
¢ ;8},2' Suspended Solids (TSS) by Further detalil of the water quality performance for
’ the building developments to be delivered by third
For up to 3 month ARI peak flow retain: parties will be documented within the
e Visible oil or grease, Litter > 50mm Development Application for each building.
and Sediment >0.125mm
5.1

Provide on-site detention of stormwater to
mitigate drainage capacity constraints.

The overall discharge from the site under
developed conditions has been assessed for each
Development Phase to ensure that quantity
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control measures ensure that post development
discharge does not exceed existing.

Collect rainwater for reuse in irrigation. Rainwater collection for irrigation and toilet 5.2
flushing will be investigated for each building.
Details of how rainwater harvesting has been
incorporated into each building proposal will be
included with the Development Application for
each building.
Discharging stormwater drainage from the UGDC has been liaising with RailCorp throughout | ~
North Eveleigh site across the rail corridor and | the NEHP design period and in accordance with
providing RailCorp with necessary information | the Statement of Commitments, RailCorp sign off
in relation to drainage. of stormwater management proposals will be
sought as part of this process.
5.1

Ensuring that the detention system is
designed to ensure that post development
flow rates from the site are not more than the
pre-development site discharge.

The overall discharge from the site under
developed conditions has been assessed for each
Development Phase to ensure that quantity
control measures ensure that post development
discharge does not exceed existing.

Table 18

City of Sydney Requirement

Responses to City of Sydney stormwater management requirements

Stormwater Management Response

Report
Section
Reference

a. Itis proposed to convey the site runoff The overall discharge from the site under 5.1
and external catchment runoff with a pipe | developed conditions has been assessed for each
and overland system through Iverys Development Phase to ensure that quantity
Lane. Additional flow (particularly control measures ensure that post development
overland) generated by the development discharge does not exceed existing
must also be assessed to ensure that the )
properties adjacent to the laneway are
not adversely affected.

b. Holdsworth Street/ Leamington Lane The overall discharge from the site under 5.1
already experience severe flooding. developed conditions has been assessed for each
Directing additional runoff to these areas | peyelopment Phase to ensure that quantity
will worsen f'°°d!’?9- Th's issue must be control measures ensure that post development
assessed and mitigation measures discharge does not exceed existing
proposed accordingly as part of the )

Construction Certificate stage
submission.

c. Itis noted that the Stormwater A proposed stormwater management approach 51
Management Plan for the site proposes which redirects overland flow away from the
that overland flow will be directed to a existing area of ponding is outlined for
local pond. The overland flow from the Development Phases 2 and 3. This includes
site / pond must be conveyed safely defining additional peak flow mitigation measures
through a defined path to a public to ensure that the peak flow discharged from the
draln_age system. A flood assessment is site does not increase after any stage of
rgquwed to prove that any proposal to devel
direct overland flow does not adversely evelopment.
impact any other properties or In Development Phase 4 a proposed building will
development. be constructed over the existing area of ponding,

however hydraulic modelling confirms that the
OSD to be provided within the buildings will
ensure there is no increase in flow discharged
from the site.
d. Furthermore, if the pond is located The stormwater management proposals assume 5.1
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outside the Phase 1 development site,
the submission must document whether
this arrangement will remain beyond
Phase 1, or else document the future
scenario. It is therefore not acceptable to
direct overland flows into this pond
without adequate legal arrangements (ie.
Easements and positive covenants in
favour of Council).

that overland flow would discharge via the existing
ponding area following Development Phase 1,
however that a formalised overland flow path
would be delivered at the completion of
Development Phase 2.

As levels dictate that this formal overland flow
path is located on RailCorp land it will be
necessary to obtain necessary easements.

The proposed bioretention solution to This comment refers specifically to Development 5.2

address the stormwater quality issues Phase 1, in which the Bioretention areas have

may not be adequate to removing gross been supplemented by a Gross Pollutant Trap.

pollutants. The pipe drainage should . . .

include gross pollutant traps (GPTs) to As discussed in the SWMP, detailed stormwater

capture gross pollutants. quality proposals for building developments will be
proposed by the developer of each plot.

On site detention (OSD) requirement are | Public domain areas to be dedicated to City of 3.5

to be provided in accordance with
Sydney Water’s final detail design
documentation approval.

Sydney will be exempt from Sydney Water OSD
requirements in accordance with advice from
Sydney Water. All building developments will be
required to comply with Sydney Water OSD
requirements.

Sydney Water approval will be sought as part of
each construction package.
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North Eveleigh Dedication
Plan




North Eveleigh Rail Yard Site
ﬁ\ Redfern Waterloo Authority
0
Turf Des:gn Studio +Jeppe Aagaard Andersen

September 2008 S10914

Parks and Public Domain Plan
Scale 1:2500

Legend

Approximate

[T Public parks to be dedicated 9,401sqm
I:' Roads to be dedicated 12,284sqm
I:' Public domain to be dedicated 744sgm

. Other public domain 5,807sqm

Total Public Parks 9,401sgqm
Total Public Domain 6,551sqm

Total Public Parks & Public Domain 15,952sqm (15% of site area)
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Existing Conditions Internal Sub-Catchment Layout
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