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1. Executive summary 
This Water Management Plan supports the State Significant Development Application and rezoning proposal for a 
mixed-use development at 601 Pacific Highway St Leonards. The report outlines the stormwater strategy the 
hydraulic assessment and the water quality approach needed to meet the Secretary’s Environmental Assessment 
Requirements and the North Sydney Council DCP. 
 
The stormwater design has been developed to assess pre and post development performance. The modelling 
outlines the required volume and permissible site discharge rate for the on-site detention tank. The adopted design 
provides an OSD tank volume of 78.04 m³ and a PSD rate of 56 L/s which meets Council requirements. 
 
Water quality targets have been addressed through a treatment train that uses NPsorb StormFilter units and an 
OceanGuard device. MUSIC results show compliance with all pollutant reduction objectives in the DCP. 
 
The integrated approach ensures effective runoff management and improved water quality prior to site discharge. 
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2. Introduction 
This Water Management Plan has been prepared by BG&E and is submitted to the Department of Planning, 
Housing and Infrastructure (DPHI) in support of a State Significant Development Application (SSDA) (SSD-
85848713) and concurrent rezoning proposal for a new mixed-use development at 601 Pacific Highway, St 
Leonards (the site).  
 

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

• Requirement of a detention tank; and 

• Water sensitive urban design. 

2.1 Purpose of Report 

The purpose of this Water Management Plan is to design the stormwater management system and prepare a 
supporting stormwater report for the State Significant Development Application, and to address the Secretary’s 
Environmental Assessment Requirements (SEARs) issued on 4 July 2025, which identified the following specific 
assessment requirements: SEARs condition 11. Water Management. 
 
This report will outline the methodology adopted and associated results of: 

• Requirement of an on-site detention tank; and 

• Water sensitive urban design 

• SEARs condition 11. Water Management  

Table 1: Compliance with SEARs 

Item SEARS Requirement Relevant Section of Report 

11. Water 
Management  

Provide an integrated Water Management Plan for the 
development that:  

 

 Detail the proposed drainage design and servicing 
infrastructure to be incorporated as part of the development 
(stormwater and wastewater), Including: 

• Stormwater hydraulic calculations for pre and post 
development for the 1:5, 1:20 and 1:100 storm events 

• Compliance with North Sydney council’s drainage 
requirements, identifying proposed stormwater 
treatment and water quality management measures. 

Refer to Sections 5 and 6 for 
the adopted North Sydney 
Council DCP requirements 
and the stormwater design 
outcomes. These sections 
include the pre and post 
development hydraulic 
calculations for the 1:5, 1:20 
and 1:100 storm events and 
confirm the OSD tank volume 
the PSD rate and compliance 
with the required pollutant 
reduction targets. 

2.2 Referenced Standards and Documentation 

The following documents have been used as part of this report: 

• North Sydney Development Control Plan 2025 

2.3 Development Controls 

The development has used the North Sydney Council DCP requirements as a guidance and reference for the 

stormwater management design. The objectives of stormwater management in North Sydney Development Control 

Plan 2025, Part B Section 4 – Water are as follows: 
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• Minimise the impacts of development upon the water cycle and achieve more sustainable forms of urban 

development. 

• Assist in the management of stormwater via On-Site detention to prevent any increase in downstream peak 
flows resulting from new developments. 
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3. Existing Scenario 

3.1 Existing Scenario 

The site is located on Cammeraygal country at 601 Pacific Highway, St Leonards within North Sydney (LGA). The 
site is legally described as Lot 71 in DP749690 and has a total area of 2,844m2. The site is 4.5 km north of the 
Sydney CBD, 3 km from the North Sydney CBD, and within proximity to the centres of St Leonards, Chatswood, 
and Macquarie Park. The site is located 350 metres (walking distance) from St Leonards train station and 
approximately 400m (walking distance) from the Crows Nest Metro station.  
 
A site aerial and location plan is provided at Figure 1 below. 
 

 

Figure 1: Aerial view of the site (Source: Urbis) 

  

3.2 Existing Site Drainage Description  

A review of the Before You Dig Australia (BYDA) information and survey prepared by LTS dated 12/08/2025 
reveals that there is currently no stormwater drainage discharging to Atchison Street, Mitchell Street, or Pacific 
Highway. Refer to Appendix B for details. 
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4. Proposed Development 
 
The proposal seeks consent for the following:  

• An amendment to the North Sydney Local Environmental Plan 2013 (NLEP 2013) to rezone the site from 
E2 Commercial Centre to MU1 Mixed Use and to amend the minimum non-residential floor space ratio 
development standard under Clause 4.4A from 20:1 to 1:1. 

• Demolition of the existing 14 storey commercial office building that is currently on the site. 

• Site excavation, remediation and other preparatory works. 

• Construction and operation of a new 52 storey (RL264.50) mixed use shop top housing development, with 
a FSR of 20:1 (maximum GFA of 56,880m2), comprising: 
- 538 dwellings including 508 Build-to-Sell apartments and 30 Affordable Housing apartments across a 

mix of apartment typologies. 
- A contribution of 5% of the residential GFA toward Affordable Housing.  
- Retail and commercial land uses at the ground and podium levels.  
- Internal and external residential amenities provided throughout the building. 
- Six levels of basement carparking, comprising a total of 300 car spaces, bicycle parking, loading bays, 

waste areas, plant, and back of house.  

• Vehicular access to the basement via Atchison Street.  

• Landscaping and Public Domain works. 

• Reticulation of site services and infrastructure (electricity, telecommunication, water, and sewer 
connections).  

 

Refer to Figure 2 for the proposed Level 1 plan. 

 

 

Figure 2: Proposed Level 1 Plan (Batessmart) 
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5. Design Criteria 

5.1 Stormwater Policies and Objectives 

An integrated stormwater management and water sensitive urban design concept has been prepared for the 
development. The strategy has been developed to meet the following objectives and comply with: 

• North Sydney Development Control Plan 2025 

As part of the proposed development, in order to satisfy all relevant outlines in the above referenced documents, 
an On-site detention (OSD) tank is required to implement the following: 

• To limit the total discharge from the site. 

• Minimise discharge bypassing the site’s OSD Tank. 

• Implementation of Water Sensitive Urban Design (WSUD) products to control and enhance the quality of 
the water discharging from the site.  

 
This is to be implemented on site through the following controls: 

• Ensure that the maximum discharge of stormwater collected from the predevelopment site, which would 

occur during a 1 in 5-year storm of 1-hour duration is not exceeded.  

• All other stormwater run-off from the site for all storms up to a 1 in 100-year storm event is to be retained 

on the site for gradual release to the kerb and gutter or piped drainage system. 

5.2 Hydraulics 

5.2.1 Methodology 

The DRAINS software package has been used to model the hydrologic and hydraulic characteristics of stormwater 
runoff and flow to and from the Site. The model has been prepared to assess the necessary storm events for the 
sizing of the OSD tank per North Sydney Development Control Plan 2025. The DRAINS model has been prepared 
to evaluate the pre-development and post-development flows and size the OSD tank accordingly. 

5.2.2 Assumptions & Parameters 

The following assumptions and parameters were adopted from Australian Rainfall and Runoff: A Guide to Flood 
Estimation (ARR 2019), Book 9, Table 9.6.6, as North Sydney Council’s DCP does not provide specific modelling 
setup information: 
 

• Soil Type = 3 

• Antecedent moisture content, AMC = 3  

• Infiltration rates: Initial paved = 1 mm, grassed = 5 mm 

• Rainfall Data from the Bureau of Meteorology  

• Temporal Pattern from ARR Data Hub 

5.3 Water sensitive Urban Design  

The main objectives for stormwater quality are indicated in North Sydney Development Control Plan – Section 4 - 

Water. The technical requirements are presented below for the proposed site:  

• Achieve a minimum of 90% reduction of the Gross Pollutants (GP) average annual load. 

• Achieve a minimum of 85% reduction of the Total Suspended Solids (TSS) average annual load. 

• Achieve a minimum of 65% reduction of the Total Phosphorus (TP) average annual load. 

• Achieve a minimum of 45% reduction of the Total Nitrogen (TN) average annual load. 
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Methods to achieve the above treatment targets can include the use of proprietary products, rainwater reuse, 

raingardens, detention basins or treatment further downstream within the external stormwater network. The 

proposed development catchments are shown plan in Table 1. 

 
Table 1: Summary of Catchment Plan Areas 

 

Areas to be Treated 𝑚2 

Impervious Area 1,685 

Roof 1,160 

Total 2,845 
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6. Analysis results 

6.1 On-Site Detention 

The on-site detention system has been designed for the proposed development in accordance with North Sydney 

Council DCP 2025 – Section 4- Water. The OSD tank volume has been verified using DRAINS by assessing the 

pre-development and post-development flows, with the results presented in Table 2. 

 

 

 

Figure 3:DRAINS Model – 1% AEP Results 

 
Table 2: DRAINS Modelling Results 

 

Year (ARI event) Pre-Development 
Site Flows (L/s) 

Post-Development OSD 
Flows (L/s) 

Post < 5yr (1hr) ARI Pre-development Flows 

5 73 37 Complies 

10 87 43 Complies 

20 101 48 Complies 

50 95 51 Complies 

100 107 56 Complies 

 
 
The proposed development presents the design of the OSD tank located under the outdoor area adjacent to the 
proposed retail area along the eastern side of the site. Refer to Appendix B for civil plans. The OSD tank has been 

positioned with a volume of 78.04m3 and PSD rate of 56 L/s. Table 3 below provides a summary of the proposed 
OSD tank volume and PSD rate which comply with North Sydney Council’s requirements.  
 

 
Table 3: North Sydney Council’s Requirements Vs Design 

 

OSD Tanks 𝐑𝐞𝐪𝐮𝐢𝐫𝐞𝐝 𝐕𝐨𝐥𝐮𝐦𝐞 (𝐦𝟑) 𝐏𝐫𝐨𝐯𝐢𝐝𝐞𝐝 𝐕𝐨𝐥𝐮𝐦𝐞 (𝐦𝟑) 𝐑𝐞𝐪𝐮𝐢𝐫𝐞𝐝 𝐏𝐒𝐃 (𝐋/𝐬) 𝐃𝐞𝐬𝐢𝐠𝐧𝐞𝐝 𝐏𝐒𝐃 (𝐋/𝐬) 

OSD Tank 74.3 78.04 73 56 
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6.2 Water Sensitive Urban Design Implementation 

The water quality modelling software MUSIC v6.3 was used to analyse the performance of the treatment train. 
Figure 4 below shows the MUSIC node and link diagram used to describe the proposed treatment train. The 
model has been built to assess the adequacy of the proposed stormwater treatment measure and ensure that 
stormwater quality meets the objectives prior to stormwater runoff leaving the site. 

 

Figure 4: Music Model and Results  

 
The results of the analysis showed the treatment train would achieve the water quality targets set out in Council’s 
DCP. Table 4 below displays the effectiveness of the treatment train for the primary and secondary treatment. To 
meet the requirements set out by Council, the following treatment devices were implemented 6 x 690 NPsorb 
StormFilter (SQIDEP) and 1 x OceanGuard from Ocean Protect. 
 
The water quality model created using MUSIC software provides an indication of the pollutant removal rates 
expected when a treatment train of water quality measures is applied to the proposed layout of the development. 
The MUSIC modelling results in Table 4 confirm that the pollutant reduction targets in the North Sydney 
Development Control Plan Section 4 Water requirements are met.  

Table 4: MUSIC Model Results  

 

Pollutant 
Prior Treatment 

(kg/yr.) 
Post Treatment 

(kg/yr.) 

Percentage 
Reduction 

Achieved (%) 

Water Quality 
Objective (%) 

Gross Pollutants (GP) 75.9 0 100 90 

Total Suspended Solids 
(TSS) 

353 36.7 89.6 85 

Total Phosphorus (TP) 0.742 0.241 67.5 65 

Total Nitrogen (TN) 7.04 2.87 59.3 45 
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6.3 Mitigation Measures 

 
The following measures are incorporated into the proposed development to manage water impacts: 

• On-Site Detention (OSD) Tank: A 78.04 m³ OSD tank is proposed under Level 1 at the eastern end of the 

proposed retail areas to control post-development stormwater flows, ensuring discharge rates do not 

exceed pre-development levels for the 1:5, 1:20, and 1:100 Average Exceedance Probability (AEP) events. 

Refer to Section 6.1 for compliance.  

• Overflow Management: The OSD tank includes an internal overflow weir, which safely directs runoff 

exceeding the 1 in 100-year event into the OSD sump and then discharges out via the outflow pipe. 

• Water Sensitive Urban Design (WSUD): Six NPsorb StormFilter units (SQIDEP) and one OceanGuard 

device are included to improve the water quality on site by achieving the North Sydney Council pollutant 

reduction targets for Gross Pollutants, Total Suspended Solids, Total Phosphorus, and Total Nitrogen. 

Refer to Section 6.2 for compliance. 

These measures have been incorporated into the current design and comply with North Sydney Council 

requirements. 
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7. Conclusion 
BG&E Pty Ltd (BG&E) has been engaged by Stockland Development Pty Ltd to prepare a Water Management 

Plan for the proposed mixed-use shop top housing development at 601 Pacific Highway, St Leonards NSW 2065 

Australia. 

 

This report has outlined the methodology adopted and associated results of: 

• Requirement of a detention tank; and 

• Water sensitive urban design. 
 
As outlined in this report, the following key items have been identified: 

• A detention tank is required for this proposed development as required by North Sydney Council’s DCP. 

• An OSD tank with a capacity of 74.3m3 is required for the proposed developed, as per OSD sizing 
determined through DRAINS modelling. 

• Water Sensitive Urban Design is required as part of the development site. This has been achieved using 
proprietary products. The site requires 6 x 690 NPsorb StormFilter (SQIDEP) and 1 OceanGuard from 
Ocean Protect or equivalent products installed as per manufacturer’s instructions. This will need to be 
finalised and rationalised during detailed design.  
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Appendices 
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Appendix A - 
Architectural Drawings 
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STORMWATER CATCHMENT
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SURVEY

ARCHITECTURAL

SITE BOUNDARY

LANDSCAPE

TREATMENT STANDARDS

POLLUTANT PRE POST REDUCTION (%) COUNCIL
REQUIREMENT  (%)

GROSS POLLUTANTS 75.9 0 100 90

TOTAL SUSPENDED SOLIDS 353 36.7 89.6 85

TOTAL PHOSPHORUS 0.742 0.241 67.5 65

TOTAL NITROGEN 7.04 2.87 59.3 45

WATER QUALITY FOR
DEVELOPMENT
TREATMENT DEVICES:
· WATER QUALITY CHAMBER WITH 6 OCEAN PROTECT 690

NPSORB (SQIDEP) STORMFILTER CARTRIDGES
· 1 OCEANGUARD OG200 PIT INSERT

STORMWATER DRAINAGE REQUIREMENTS HAVE BEEN CALCULATED IN ACCORDANCE WITH NORTH SYDNEY
COUNCIL REQUIREMENTS: SECTION 4 - 4.1.5 - WATER OF THE NORTH SYDNEY DEVELOPMENT CONTROL
PLAN 2025

TOTAL = 2,845m²

LANDSCAPE = 140m²
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SECTION DETAIL

DIRECTION OF FLOW
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1. CONSTRUCT SEDIMENT FENCES AS CLOSE AS POSSIBLE TO BEING PARALLEL TO THE
CONTOURS OF THE SITE, BUT WITH SMALL RETURNS AS SHOWN IN THE DRAWING TO LIMIT
THE CATCHMENT AREA OF ANY ONE SECTION. THE CATCHMENT AREA SHOULD BE SMALL
ENOUGH TO LIMIT WATER FLOW IF CONCENTRATED AT ONE POINT TO 50 LITERS PER
SECOND IN THE DESIGN STORM EVENT, USUALLY THE 10-YEAR EVENT.

2. CUT A 150mm DEEP TRENCH ALONG THE UPSLOPE LINE OF THE FENCE FOR THE BOTTOM
OF THE FABRIC TO BE ENTRENCHED.

3. DRIVE 1.5m LONG STAR PICKETS INTO GROUND AT 2.5m INTERVALS (MAX.) AT THE
DOWNSLOPE EDGE OF THE TRENCH. ENSURE ANY STAR PICKETS ARE FITTED WITH SAFETY
CAPS.

4. FIX SELF-SUPPORTING GEOTEXTILE TO THE UPSLOPE SIDE OF THE POSTS ENSURING IT
GOES TO THE BASE OF THE TRENCH. FIX THE GEOTEXTILE WITH WIRE TIES OR AS
RECOMMENDED BY THE MANUFACTURER. ONLY USE GEOTEXTILE SPECIFICALLY PRODUCED
FOR SEDIMENT FENCING. THE USE OF SHADE CLOTH FOR THIS PURPOSE IS NOT
SATISFACTORY.

5. JOIN SECTIONS OF FABRIC AT A SUPPORT POST WITH A 150mm OVERLAP.

6. BACKFILL THE TRENCH OVER THE BASE OF THE FABRIC AND COMPACT IT THOROUGHLY
OVER THE GEOTEXTILE.

SEDIMENT FENCE CONSTRUCTION NOTES:

1.5m STAR PICKETS AT
MAX. 2.5m CENTRES

AT MAX. 2.5m CENTRES
1.5m STAR PICKETS

SELF-SUPPORTING
GEOTEXTILE

ON SOIL, 150mm x 100mm
TRENCH WITH COMPACTED
BACKFILL AND ON ROCK, SET
INTO SURFACE CONCRETE

STAR PICKETS AT MAX.
2.5m SPACINGS TYPICAL

SEDIMENT FENCE
SCALE N.T.S

UNDISTURBED AREAS

DISTURBED AREA
DIRECTION OF
FLOW

EARTH BANK

FLOW

STABILIZE STOCKPILE SURFACE

2:1 S
LOPE

 (MA
X.) 2:1 SLOPE (MAX.)

1. PLACE STOCKPILES MORE THAN 2 (PREFERABLY 5) METRES FROM EXISTING VEGETATION,
CONCENTRATED WATER FLOW, ROADS AND HAZARD AREAS.

2. CONSTRUCT ON THE CONTOUR AS LOW, FLAT, ELONGATED MOUNDS.

3. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE LESS THAN 2 METRES
IN HEIGHT.

4. WHERE THEY ARE TO BE PLACE FOR MORE THAN 10 DAYS, STABILIZE FOLLOWING THE
APPROVED ESCP OR SWMP TO REDUCE THE C-FACTOR TO LESS THAN 0.10.

5. CONSTRUCT EARTH BANKS ON THE UPSLOPE SIDE TO DIVERT WATER AROUND STOCKPILES
AND SEDIMENT FENCES 1 TO 2 METRES DOWNSLOPE.

STOCKPILES

STOCKPILE CONSTRUCTION NOTES:

SCALE N.T.S

SEDIMENT FENCE

DROP INLET 
WITH GRATE

WIRE OR STEEL MESH
(14 GAUGE x 150mm
OPENINGS) WHERE GEOTEXTILE
IS NOT SELF-SUPPORTING

WOVEN GEOTEXTILE

SANDBAGS

WATERWAY

EXCAVATION

EARTH BANK

WOVEN GEOTEXTILE

FL
OW

1 METER MAX. STAR PICKETS

RUNOFF WATER
WITH SEDIMENT

STAR PICKET FITTED
WITH SAFETY CAP

GEOTEXTILE EMBEDDED
150mm INTO GROUND

FILTERED
WATER

1. FABRICATE A SEDIMENT BARRIER MADE FROM GEOTEXTILE OR STRAW BALES.

2. PICKET SPACING TO BE A MAXIMUM 1.0m CENTRES.

3. IN WATERWAYS, ARTIFICIAL SAG POINTS CAN BE CREATED WITH SANDBAGS OR EARTH
BANKS AS SHOWN IN THE DRAWING.

4. DO NOT COVER THE INLET WITH GEOTEXTILES UNLESS THE DESIGN IS ADEQUATE TO ALLOW
FOR ALL WATERS TO BYPASS IT.

FOR DROP INLETS AT NON-SAG POINTS,
SANDBAGS, EARTH BANK OR EXCAVATION
USED TO CREATE ARTIFICIAL SAG POINT

GEOTEXTILE INLET FILTER CONSTRUCTION NOTES:

GEOTEXTILE INLET FILTER
SCALE N.T.S

OVERFLOW

FILTERED WATER

SEDIMENT

1. INSTALL FILTERS TO KERB INLETS ONLY AT SAG POINTS.

2. FABRICATE A SLEEVE MADE FROM GEOTEXTILE OR WIRE MESH LONGER THAN THE LENGTH
OF THE INLET PIT AND FILL IT WITH 25mm TO 50mm GRAVEL.

3. FORM AN ELLIPTICAL CROSS-SECTION ABOUT 150mm HIGH x 400mm WIDE.

4. PLACE THE FILTER AT THE OPENING LEAVING AT LEAST A 100mm SPACE BETWEEN IT AND
THE KERB INLET. MAINTAIN THE OPENING WITH SPACER BLOCKS.

5. FORM A SEAL WITH THE KERB TO PREVENT SEDIMENT BYPASSING THE FILTER.

6. SANDBAGS FILLED WITH GRAVEL CAN SUBSTITUTE FOR THE MESH OR GEOTEXTILE
PROVIDING THEY ARE PLACED SO THAT THEY CAN FIRMLY ABUT EACH OTHER AND
SEDIMENT-LADEN WATERS CANNOT PASS  BETWEEN.

GRAVEL-FILLED WIRE MESH
OR GEOTEXTILE "SAUSAGE"

RUNOFF WATER
WITH SEDIMENT

GRAVEL-FILLED WIRE MESH
OR GEOTEXTILE "SAUSAGE"

TIMBER SPACER
TO SUIT

MESH & GRAVEL INLET FILTER

MESH & GRAVEL INLET FILTER CONSTRUCTION NOTES:

SCALE N.T.S

TIMBER SPACER
TO SUIT

KERB-SIDE INLET

STABILISED SITE ACCESS - SHAKER GRID
SCALE N.T.S

EXISTING SUBGRADE

200mm THICK
COMPACTED DG8.20

(SCHEMATIC ONLY)
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At BG&E, we are united by a common purpose – we 
believe that truly great engineering takes curiosity, 
bravery and trust, and is the key to creating 
extraordinary built environments. 
 
Our teams in Australia, New Zealand, South East 
Asia, the United Kingdom and the Middle East, 
design and deliver engineering solutions for clients 
in the Property, Transport, Ports and Marine, Water, 
Defence, Renewables and Resources sectors. 
 
We collaborate with leading contractors, developers, 
architects, planners, financiers and government 
agencies, to create projects for today and future 
generations. 
 
ABN 67 150 804 603 

 

 

 

 


