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Relevant Documentation

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

Architectural Plans by SilvesterFuller June 2022
Detailed Survey by SDG Land Development Solutions April 2016
Landscape Concept by RPS Australia East June 2022

Lane Cove Council Stormwater Concept plan for work in Berry Rd and Holdsworth Ave

O O O O

A person using BG&E Pty Ltd documents or data accepts the risks of:

a) Using the documents or data in electronic form without requesting and checking
them for accuracy against the original hard copy version; and

b)  Using the documents or data for any purpose not agreed to in writing by BG&E.
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1 INTRODUCTION

BG&E Pty Ltd (BG&E) has been engaged by Aqualand St Leonards Development 3 Pty Ltd (Aqualand) to
prepare a Stormwater Management Report for the proposed development of residential apartment
buildings at 12-20 Berry Road & 11-19 Holdsworth Avenue St Leonards South NSW 2065 Australia (Site).

This report will outline the methodology adopted and associated results of:
e Requirement of a detention tank; and
e Water sensitive urban design.

It is understood that this report will be utilised in the Development Application submission and will also
inform the basis of the next phases of design works to ensure continuity through the project.

2 EXISTING SCENARIO

2.1 Existing Scenario

St Leonards is a suburb on the lower North Shore of Sydney. St Leonards is located 5 km north-west of the
Sydney central business district, and approximately 500m from St Leonards Station. The suburb lies across
the local government areas of Municipality of Lane Cove, North Sydney Council and the City of Willoughby.
The site is located within the Lane Cove Council. The site is bounded by Berry Road on the Eastern boundary
and Holdsworth Avenue on the Western Boundary and consist of 10 separate existing lots.

The site is currently 10 separate residential lots consisting of single dwelling and some attached dual-
dwelling houses. Refer to Figure 1 and Figure 2 for images of the existing Site.
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Figure 2 - Site Image — looking from 20 Berry Road to 12 Berry Road (Google Street View, Mar 2021)
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2.2 Existing Stormwater Pipe Infrastructure

A review of the Dial Before You Dig (DBYD) information and survey prepared by SDG Land Development
Solutions dated 14/04/2016 (refer to Appendix A and Figure 3). There is currently no stormwater drainage
in either Holdsworth Ave and Berry Road. Currently property’s fronting both of street discharge to kerb. The
stormwater is currently collected by grated inlet pits at the end of both of these streets. Council is currently
in the process of designing new stormwater drainage in both Holdsworth and Berry but the detailed inverts
and locations are yet to be confirmed.
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Figure 3: Survey Information by SDG Land Development Solutions

2.3 Existing Site Drainage Description

A survey of the site was completed by SDG Land Development Solutions dated 14/04/2016 but was not able
to capture the internal drainage of the site due to the nature of the existing building. A review of the survey
data shows the site slopes very steeply towards Holdsworth Street from Berry Road at an approximate slope
of 8%. We make note of no existing easements shown on the survey to assist in the drainage of the existing
lots.

12-20 BERRY ROAD & 11-19 HOLDSWORTH AVENUE
ST LEONARDS SOUTH NSW 2065 AUSTRALIA
$21268-RPT-CI-0001-C.docx / Rev A/ Date 16/06/2022/ Page 3



3 PROPOSED DEVELOPMENT

The purposed development of the Site will consist of two multi-story buildings comprising private
apartments, also known as flat residential buildings, 450m? childcare and 150m? community hall. Refer to
Figure 4, which is indicated by the plans below.
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Figure 4: Proposed Residential Flat Building — Ground Floor - (Silverster Fuller)
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As a part of this development Aqualand will be constructing a portion of the proposed Pedestrian through
site link as per the St Leonards South Landscape Master Plan dated October 2020.

Figure 5 below shows an overview of the plan and the section that will be dedicated to Council after
construction. This portion has been treated separately from the proposed development with the through site
link having a drainage system and WSUD infrastructure independent to the residential apartment.
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Figure 5: St Leonards Landscaping Plan
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4 DESIGN CRITERIA

4.1 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:

e Lane Cove Council DCP Part O: Stormwater Management
e Lane Cove Council DCP Part C: Residential Development

4.2 Proposed Drainage Design - Overview

On-Site Detention (OSD) is required as a part this development as outlined by the Lane Cove Council DCP
Part O: Stormwater Management. Lave Cove Council requires new developments to comply with PSD
(Permissable Site Discharge) and SSR (Site Storage Requirements) to restrict flow to pre-development
conditions for all storms between 20% AEP (1 in 5 year) and 1% AEP (1 in 100 year). We have been advised
by council that there will be a new, council owned, stormwater drainage pipe located under Holdsworth
Avenue. We have designed in anticipation of this pipe line and may need to be reviewed once detailed
information on the proposed line is acquired from council.

As per council recommendation, we will be discharging the lots containing the building independently from
the lot dedicated to council’s through site link. The residential building and its corresponding lots will drain
to an OSD which will limit the discharge as per Lane Cove Council DCP Part O: Stormwater Management and
improve the quality of the water discharged to be better than predevelopment quality using OceanGuards
and stormfilter (discussed in a later section).

The through site link will discharge to the proposed stormwater pipe using an independent pit and pipe
network. As per council advice, an OSD will not be provided for this lot but the quality of the water discharge
from the site will be improved using OceanGuards (discussed in a later section).

4.3 Existing Development

As per the Council requirement the existing condition is required to determine the OSD requirements and
the WSUD requirements. Below, figure 6, is an image of the pre-existing catchment plan used to calculate
the impervious area in the pre-developed state.
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Figure 6: Pre-Development Catchment
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Table 2: Summary of pre-development catchment plan areas

Building Lots Through Site Link

Roof 1826 Roof 195
Pervious Landscaping 599 Pervious Landscaping 276
Paved 2034 Paved 85.5

Due to the nature of the Site there us a portion of area that is not able to drain to the OSD Tank via Gravity.
This requires the PSD from the OSD tank to be adjusted to make sure the overall Site PSD is complaint. To
calculate the bypassing PSD rate the rational method was used.

Below is a summarised table of areas in the post developed state;

Building Lots Through Site Link

Roof 1629 Roof 0
Landscaping (Treated) 1349 Landscaping (Treated) 157.5
Paved (Treated) 1215.6 Paved 400
Driveway 26

Landscape (Untreated) 62.4

Paved (Untreated) 176

4.4 Proposed Drainage Design — Building

Council requires in there DCP Part O Stormwater Management states that permissible Site Discharge (PSD)
and Site Storage Requirement (SSR) is based on per Site area.

PSD: 140 |/s/ha
SSR: 0.0255m3/m?

The PSD and SSR where calculated based on Council’s On-Site Detention Calculations Sheet refer to Appendix
C.

The results of the Council’s On-Site Detention Calculations sheet were as follows:
PSD =54.54 L/s
SSR=112.14 m?
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4.5 Proposed Drainage Design — Through Site Link

As per council’'s recommendation we have not provided an OSD for this site as the flow does not need to be
restricted and can be allowed to flow fully to council systems. We have proposed to install a pit and pipe
system to collect the water from the site to limit uncontrolled overland flow and discharge this water to
councils proposed stormwater system in a controlled manner.

4.6 Water sensitive Urban Design

The main objectives for stormwater quality are indicated in Lane Cove Council DCP Part O: Stormwater
Management. The design is required to improve the quality of the discharge from the site from its pre-
developed state. 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.

5 ANALYSIS RESULTS

5.1 On-Site Detention Design

Stormwater runoff from the development is required to be discharged at a controlled rate. The design is
governed by the requirement set out in Lane Cove Council DCP Part O: Stormwater Management

5.2 Water Sensitive Urban Design Implementation

The water quality modelling software MUSIC v6.3 was used to analyse the performance of the treatment
train. Figure 6 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.
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Figure 7: Music Model and Results — Through Site Link
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Figure 8: Music Model and Results - Building Only

The results of the analysis showed the treatment train would achieve the water quality targets set out in
Council’s DCP. Table 3 and 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 3 x 690 Psorb (MCC) StormFilter, 13 OceanGuard from Ocean Protect in the building lots and
1 x OceanGuard in the through site link.
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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.

Table 3: MUSIC Model Results — Through Site link

Pollutant Water
Pre- Post Percentage

ualit .
Development Development Q y Reduction

Loads (kg/yr)  Loads (kg/yr) (fri’icﬁ'li, Achieved (%)

Gross Pollutants (GP) 9.46 0 YES 100
Total Suspended Solids 49.3 13.6 YES 79.1
(TSS)

Total Phosphorus (TP) 0.119 0.0978 YES 30.1
Total Nitrogen (TN) 1.29 0.847 YES 20.8

Table 3: MUSIC Model Results — Building Only

Pollutant Water
Pre- Post Percentage

ualit .
Development Development Q y Reduction

Loads (kg/yr) Loads (kg/yr) (I?r Zjic;::t) Achieved (%)

Gross Pollutants (GP) 79.3 5.87 YES 94.1
Total Suspended Solids 258 93.7 YES 80.4
(TSS)

Total Phosphorus (TP) 0.913 0.377 YES 70.1
Total Nitrogen (TN) 9.3 6.07 YES 48.6

5.3 Proposed Stormwater Treatment Train

5.3.1 Ocean Protect 690 PSORB Stormfilter Cartridges (MCC)

A total of three (3) cartridges are to be introduced to the design as a major filter device located within the
WSUD tank at the end of the treatment train. The capture rates provided by the manufacturer,
Stormwater360:

o TSS 73.5%
o TN 32%
o TP 49%
o Litter 95%
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5.3.2 Ocean Protect OceanGuard

A total of one (1) OceanGuard inserts will be used as a pre-treatment for stormwater runoff to capture litter
and coarse sediment surface flows on the Site. OceanGuard inserts are to be installed on all surface inlet pits
across the Site. The following capture rates have been adopted for the MUSIC model, based on information
provided by Stormwater360:

o TSS 54%
o TN 21%
o TP 30%
o Litter 100%

5.3.3 20kL Rainwater Tank

A 20kL rainwater tank will be implemented to capture stormwater runoff generated off the roof of the
residential flat buildings. The collected rainwater will be used for irrigation of the landscaped areas across
the Site.
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6 CONCLUSION

BG&E has been engaged by Aqualand to prepare a Stormwater Management Report for the proposed
development of residential apartment buildings at 12-20 Berry Road & 11-19 Holdsworth Avenue St
Leonards South 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:

The Site previously was connected to the road, discharging all water from the separate lots to the
kerb;

The proposed stormwater discharge line from the Site has been design to allow for a future
connection into Council proposed stormwater line to run along Holdsworth Ave;

A detention tank is required and will provide 123.4m3 of storage; and

The building site is expected to discharge approximately 54.54 L/s from the Site during a 1 in 100
Year ARI Storm Event;

The discharge from the through site link has not been controlled as per council’s suggestion but
the water quality has been treated to be better than pre-development conditions;

Water Sensitive Urban Design is required as part of the development of the building site and
through site link. This has been achieved using proprietary products. The building site requires 3 x
690 Psorb(MCC) StormFilter and 13 OceanGuard from Ocean Protect in the building space and 3 x
OceanGuards separately in the through site link.
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APPENDIX A

Site Survey
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APPENDIX C

Council OSD Tank
Detention
Calculation Sheet



PART O - STORMWATER MANAGEMENT

Appendix 13 — OSD Checklist for DA Submission

ON-SITE STORMWATER DETENTION CHECKLIST

This form i3 to be used to determine if OSD will be reguired for residential
developments and must be completed before the submission of any application.

PART A. Address and type of proposed development

StreetNo... . Street Name. 12-20 Berry Road & 11-19 Holdsworth Ave
LotNo............ . DPNo........... subuwrb St Leonards South.......................

Type of development (tick relevant box).

I:I Duplex Residential Building Ij Multiple Occupancy Fesidential (villa, flats etc)

I:I Extensions I:I Single Residential
I:I Commercial I:I Garages
I:' Other. ...

PART B. Exemption for discharge directly to Lane Cove Biver

Is the site within the designated exclusion zone along the foreshore of the Lane Cove River. (fick cne only).

(Configm with Council’s Urban Services Division).
A e ] e

If yes, OSD is not required. If no go to part C

PART C. Exemption for minimum allowable size of site impervious area

(¥}

(a) Site ATea ... SRUURUR . |
()  Existing impervious area to be removed e m’
(c)  E=xisting impervious to be retammned .. m’
(dy  Proposed new impervious area: )
(dl}Roofarea ... T
(d2) Driveways ... om
(d3) Other paved 83 ... .. m”
(d4) Supplementary areas (i.e Pervious paving area x 23%) ... mf
(e}  Total proposed NEW impervious area (dl) +(d) - d3)+ D -MW= . .om
(£) Total post development impervious area (c) + (d1)+{d2) +Hd3) + {ddh=.... ... m'
(gl Post development impervions area (D x 100/ (8= . Y

OSD will not be reguired if one or more of the following are satisfied

I:I (2) iz less than 50m” increase in site cover and (f) 13 less than 65% of the total site area.
(only applicable for alterations and additions)

I:I (=) 15 less than 35% of site area
Note: If OSD 15 not reguired. then the collected stermwater munoff is to be directed to a 600x600mm
environmental pollution control pit with sediment collection sump and drainage filter, prier to discharging to

an approved outlet. The control pif is to be designed as a gross pollutant trap to remove pollutants from the
stormwater flow.

PART D. Special Consideration

Where the applicant believes that special consideration should be given for exemption from OSD, even
though Parts A, B, C, or D are not satisfied, they may request exemption from OSD. Consideration may only
be given on reasonable grounds and should be dizcussed with Couneil’s Development Engineer.
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PART O - STORMWATER MANAGEMENT

Appendix 14 — OSD Calculation Sheet

ON-SITE DETENTION CALCULATION SHEET

DEVELOPMENT TYPE: Residential Flat BU|Id|ng

ADDRESS: 12-20 Berry Road & 11-19 Holdsworth Ave,
St Leonards South

Site Area (m?) 44576 (a
Total Impervious Area (roofs, driveways, hardstand etc) (m?) 3020 (B)
Total Area draining to the Storage Facility (m?) (impervious and pervious areas) 4,218.6 (C)
Mew Impervious Area bypassing the Storage Facility 176 (D)
B2 - .6 @

(B) B

cannot be greater than 1.25.

Permitted Site Discharge (PSD) rate per m?

If (D) =0 then PSD = 0.014 l/sec/m”
If (D) # 0 then PSD =0.014x(E)1-37 lsec/m’ 0.01293 (F)

PERMITTED SITE DISCHARGE (I/s) (C)x (F) ,
54.54 /s

Storage Volume per m?
(G) =0.0255 m*/m? for all Catchments 0.0255 (G)

SITE STORAGE REQUIREMENT (m®)  ((C) + (D)) x (G) 3
112.14m
OUTLET CONTROL - using a Sharp Edged Orifice Plate
3

Height Difference between top water level and Centre of Orifice (m)

‘ 123 mm I=z1_9 25D
(H)

Should pipe and pit losses be used to control outflow, the calculations are to be attached.

(H)

ORIFICE DIAMETER (mm)

Lane Cove Development Control Plan Part O — Stormwater

Adopted on 22 February 2010 Amendment 2 - 9 December 2011 Page 61



