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1 INTRODUCTION & SCOPE

Costin Roe Consulting Pty Ltd has been commissioned by Perpetual Corporate Trust Limited as
the trustee of the LMLP 1 and 2 Trust to prepare this Civil Engineering Report & WSUD Strategy
to accompany a Planning Proposal to amend the Bayside Local Environmental Plan 2021 to
increase the maximum floor space ratio of the site from 1.2:1 to 2:1 (or additional 76,018 m2)
and permit additional land use activities including Office Premises, Cafe or Restaurant,
Recreation Facility (Indoor) and Recreation Facility (Outdoor) under Schedule 1. The
amendments to the FSR would enable the redevelopment of the site to deliver critically needed
industrial floor space close to Sydney Airport, Port Botany and the Sydney Central Business
District (CBD). The additional land use activities are proposed to activate the Coward Street
frontage and provide amenity for on-site employees and the locality.

The site is generally rectangular in shape and has a total area of approximately 95,022.6m2. The
site comprises allotments at:

e 263-273 Coward Street
e 273A Coward Street
e 76-82 Kent Road

This report provides a summary of civil engineering characteristics of the development site and
technical considerations to confirm that increasing the FSR of the land is feasible and that a
strategy exists that could allow future industrial development to occur on the land. The content
in this report provides potential solutions and framework which could be integrated into future,
more detailed, State Significant Development or Local Council Development Applications and
assessments.

This report provides an assessment of the civil engineering characteristics of the development
site and technical considerations of the following aspects:

« Earthworks & Geotechnical;
« Roads and Access;
« Water Sensitive Urban Design (WSUD) and Water Cycle Management Strategy (WCMS).

The WCMS comprises several key areas of stormwater and water management which are
provided below. These key areas have been established with the aim to reduce impacts from the
development on the surrounding environment and neighbouring properties. The water cycle
management strategy identifies the management measures required to meet the targets set.
The key water cycle management areas assessed in this report are:

o Storm Water Quantity;

« Storm Water Quality;

« Water Supply and Reuse;

+ Flooding; and

e Erosion and Sediment Control

A concept design has been prepared by Lacoste + Stevenson Architects and Paddock Studio (on
behalf of the Proponent) which has informed the preparation of this engineering analysis.

C014509.05-02d.rpt 1
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2 DEVELOPMENT SITE

2.1 Location
The proposed development is located in the suburb of Mascot between Coward Street, Airport
Drive and Kent Road, as shown in Figure 2.1.
Access to the site is available from the Coward Street and Kent Road frontages on the north and
east of the property, respectively. Sydney Kingsford Smith Airport and the Alexandra Canal are
notable locality features present in close proximity to the proposed development.

6//DP38594%)
[

1y

2.2  Existing Site

The proposal applies to land at 263-273 & 273a Coward St & 76-82 Kent Rd, Mascot being Lot
100 & 101/DP12277278, Lot 3/DP230355 and Lot 5/DP1194564. The subject site is located on
the northern side of Airport Drive, and south of Coward Street within the Bayside Local

Government Area (LGA), and is zoned E4 General Industrial.

The site currently comprises several industrial warehouse facilities with associated vehicle
circulation pavements and car parking. Existing warehouse floor levels vary between RL2.60 and
RL3.30. The Kent Road cul-de-sac is at around RL3.60, whilst the Coward Street levels generally
fall from East (at RL 2.86) to West (at RL1.28). An open stormwater conveyance channel owned
by Sydney Water directly borders the southern boundary of the site.

C014509.05-02d.rpt
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Indicative Concept Plan

The Proponent is seeking to amend the Bayside Local Environmental Plan 2021 to increase the
maximum floor space ratio of the site from 1.2:1 to 2:1 (or additional 76,018m2) and permit
additional land use activities including Office Premises, Cafe or Restaurant, Recreation Facility
(Indoor) and Recreation Facility (Outdoor) under Schedule 1. The amendments to the FSR would
enable the redevelopment of the site to deliver critically needed industrial floor space close to
Sydney Airport, Port Botany and the Sydney Central Business District (CBD). The additional land
use activities are proposed to activate the Coward Street frontage and provide amenity for on-
site employees and the locality.

The proposal is to redevelop the site in stages to accommodate continuation of the existing
operations in the Qantas Sydney Distribution Centre (SDC) in accordance with the leaseback
arrangements. Following the demolition of the existing site, the proposed new development will
comprise:

- Four levels of warehouse or distribution centre tenancies with loading and manoeuvring
areas

- Complementary offices, retail and recreational (indoor) uses to activate the Coward Street
frontage

- Activation of the Coward Street frontage rooftop to include a recreational facility (outdoor)

- Ancillary car parking in multiple locations across the site.

The Indicative Concept Plans have been shaped by a comprehensive site analysis and
opportunities and constraints assessment in order to ensure the appropriate and considered use
of land as an employment precinct, and for ecological and landscape values to be preserved and
celebrated.

The Concept Floor Plan Layouts are shown in Figure 2.3-2.7 with Concept perspectives as
Figure 2.8 & Figure 2.9. Infrastructure works will include bulk earthworks, provision of services,
stormwater management and construction of external pavements. Siting of the development
lots will be sympathetic to the topography of the land, access and flood planning requirements.

Access to the site is proposed via driveways from Kent Road to the east of the site, and from
Coward Street to the north of the site. An Airside access path is also proposed in the south-east
corner of the development. The new access points will be constructed to the Council
requirements.

C014509.05-02d.rpt
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Figure 2.4. Concept Ground Floor Layout (Source: Lacoste & Stevenson)
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SITE WORKS
Soil and Geological Conditions

Assessment relating to soil have been undertaken by Douglas Partners (DP) for and adjacent
development application (SSD-10154) (geotechnical investigation ref: 85777.15.R.001.Rev0
dated 08/02/2019).

As referenced in the investigation by DP the 1:100 000 Geological Series Sydney Geological Map
indicates that the site is underlain by Quaternary sediments (Qhd) comprising medium to fine
grained marine sands, underlain by alluvial and residual clay soils over Ashfield Shale bedrock.

The DP Geotechnical report confirms the subsoil profile as comprising fill, sand, and clay. A
summary of the subsoil units is included in Figure 3, being an excerpt of Table 2 of the report.

Table 2: Summary of Ground Conditions

. Typical Level of
- Typical
Description Thickness (m) Top of Layer
(RL m)
- Mostly gravelly sand or clayey sand with
Filling included building rubble 0-5to2 4tos
Loose to medium dense - with clayey or
Sand peaty layers 5ta7 2to4
Sand Medium dense to dense — with some clayey 6o 8 2t0-4
or peaty layers
Clay Stiff to very stiff (probably alluvial) 609 -8t0-9
. Very stiff to hard (probably residual) —
Silty Clay includes some ironstone bands 61010 -16t0-13
Laminite or siltstone - initially extremely low
Bedrock strength but mostly medium to high strength -20 to -26
within 2-5 metres

Figure 3. Inferred Subsurface Soil Profile

Bulk Earthworks

Bulk earthworks on the site will be required to facilitate the development of the site for the
proposed multi-storey industrial use. The earthworks will be required to provide a large flat
building pad at FFL 2.90m, hardstand area and undercroft car parking area. A high-level
earthwork volume estimate assessment has been completed for the site. The estimated volumes
are shown on the Costin Roe drawings in Appendix A. Earthworks are also required to facilitate
access via Coward Street and Kent Road.

A preliminary assessment has been completed to provide an order of magnitude estimate of the
earthwork’s volumes and considerations for access, drainage and ensure that there is no excess
spoil removal from the property. A variance on the quoted levels is noted to allow for minor
variations in the quoted levels, at detail and post approval phase, which may result from
Earthworks and retaining wall construction will be required for the development to incorporate
the architectural layout and drainage requirements of the development, and to facilitate a large
flat area for the proposed warehouse buildings.

C014509.05-02d.rpt
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Soil Erosion and Sediment Control measures, including sedimentation basins are to be placed in
accordance with submitted drawings and the Soil and Water Management Plan in Appendix C of
this report.

An earthwork design and volume estimate assessment has been completed for the indicative
concept plans. The potential volumes are shown on drawing C014509.05-SK300. It is noted that
levels shown on the drawings are conceptual only showing a potential solution and order of
magnitude earthworks volumes. The final levels could be subject to variance to account for
unknowns in geotechnical conditions and final detail or development application design
considerations. The variance allows for adjustments to be made to ensure that excessive export
or import is not required in the final design arrangement.

e e

Cut -31,110 -36,600 -42,090
Fill +170 +200 +230
Topsoil Strip (200mm) -16,150 -19,000 -21,850
Detailed Excavation -12,110 -14,250 -16,390
(1,500m3/Ha)

Diff. (cut over fill) -59,200 -69,650 -80,100

Table 3.1. Earthwork Volume Estimates

Retaining Walls

The civil engineering objective is to minimise retaining walls within the constraints of the
masterplan layout, allowable grading to suit industrial development and batters in landscaped
areas where possible.

Retaining will be required along the western boundary of the site, adjacent to the access
driveway. This wall is noted to be approximately 1.2m high and 40m in length. This is anticipated
to comprise a modular masonry block system (Keystone) with reinforced soil backfill or similar.

Retaining will also be required along the eastern site access driveway. This wall is approximately
0.8m high and 50m in length. This is anticipated to comprise a modular masonry block system
(Keystone) with no-fines concrete or similar.

Retaining is to be provided for the ramps leading up to and down from Level 1, subject to design
by the structural engineer and coordination with the architect.

Location and indicative heights of retaining walls are shown on drawing C014509.05-SK400.

Embankment Stability

To assist in maintaining embankment stability permanent batters in clay will be no steeper than
3-horizontal to 1-vertical while temporary batters will be no steeper than 2-horizontal to 1-
vertical. Steeper batters in shale can be considered subject to geotechnical advice.

Batters within public domain will be limited to 1v:4h.

Co014509.05-02d.rpt
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Permanent batters will also be adequately vegetated or turfed which will assist in maintaining
embankment stability.

Stability of batters and reinstatement of vegetation shall be in accordance with the geotechnical
advice and the DRAFT Soil and Water Management Plan in Appendix C of this report.

3.5 Supervision of Earthworks

All geotechnical testing and inspections performed during the filling operations will be
undertaken to Level 1 geotechnical control, in accordance with AS3798-2007.

C014509.05-02d.rpt
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WATER CYCLE MANAGEMENT STRATEGY & DRAINAGE METHODOLOGY
Key Areas and Objectives

Water Cycle Management (WCM) is a holistic approach that addresses competing demands
placed on a region’s water resources, whilst optimising the social and economic benefits of
development in addition to enhancing and protecting the environmental values of receiving
waters.

Developing a WCMS at the planning stage of the land development process provides guidance
on urban water management issues to be addressed for the estate and development as a whole.
This assists urban rezoning and estate infrastructure planning for the industrial development
proposed on the land.

This WCMS has been prepared to inform Council and other stakeholders that a solution to
achieve the required WSUD and WCM measures can be achieved. The framework and objectives
as set out below, can be implemented into the stormwater management strategy for any
potential development, subject to future designs and development application assessments. It
presents guiding principles for WCM across the precinct which includes establishing water
management targets and identifying management measures required for future building
developments to meet these targets.

Several WCM measures have been included in the WCMS and engineering design, which are set
out in this report and the attached drawings. The key WCM elements and targets which have
been adopted in the design are included in Table 4.1 following.

Table 4.1. WCM Targets

Water Quantity To minimise impacts of stormwater runoff from Bayside DCP 2022 &
development to public drainage systems, natural Sydney Water Email
watercourses, adjoining and downstream properties (Dated 27 April 2023,
Sydney Water
Technical
Department)
Water Quality Load-based pollution reduction targets based on an Bayside DCP 2022
untreated urbanised catchment:
Gross Pollutants 90%
Total Suspended Solids 85%
Total Phosphorus 60%
Total Nitrogen 45%
Flooding Buildings set 0.5m above the 1% AEP flood level. NSW Floodplain
Development Manual.
Water Supply Any development with roofed areas exceeding 2,500 Bayside DCP 2022
m2, a minimum 10,000 litres rainwater tank(s) shall be
provided

Co014509.05-02d.rpt
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Construction A construction stormwater management plan and Landcom Blue Book
Stormwater appropriate associated erosion and sedimentation Council
Management & control measures must be described in the

Erosion and environmental assessment for all stages of

. . . . DPE
Sediment Control | construction to mitigate potential impacts to

surrounding properties.

A summary of the how each of the WCM objectives will be achieved are described below.
Reference to the relevant sections of the report should be made for further and technical
details relating to the WCM measures:

« Stormwater Quantity Management

The intent of this criterion is to reduce the impact of urban development on existing
drainage system by limiting post-development discharge within the receiving waters to the
pre-development peak, and to ensure no affectation of upstream, downstream or adjacent
properties.

As the site discharges directly into a Sydney Water stormwater asset, they have been
consulted to determine the stormwater management requirements for the development.
Refer to Appendix D for the email correspondence confirming that attenuation of
stormwater runoff is not required for the proposed development.

Refer to Section 5 of the document for further discussion pertaining to water quantity
management.

« Stormwater Quality Management

There is a need to target pollutants that are present in stormwater runoff to minimise the
adverse impact these pollutants could have on downstream receiving waters.

A series of Stormwater quality improvement devices (SQID’s) have been incorporated in
the design of the development. The proposed management strategy will include the
following measures:

e Primary treatment of external areas will be made via pit basket inserts at all surface
inlet pits.

e Tertiary treatment of stormwater from the northern lot using proprietary filter
cartridges within treatment tanks.

e Some treatment will also be present by provision of rainwater reuse tanks on
development sites through reuse and settlement within the tanks.

Reference to Section 6 of this document should be made for detailed Stormwater Quality
modelling and measures.

C014509.05-02d.rpt
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« Flood Management

The proposed development considered flooding and large rainfall events in relation to local
runoff and overland flow paths.

Consideration to flood requirements has been made per Council Flood Management
Policy.

The following measures have been incorporated in the design:

o All buildings are sited 500mm above the 1% AEP flood level.

o The majority of the existing overland flow path through site from Kent Road is
captured in a drainage apron and conveyed in a 2700 x 600 RCBC towards the Sydney
Water channel south of the site.

o The remainder of the overland flow path through the site from Kent Road to Coward
Street is routed through the undercroft carpark and maintained.

o Discharge from the site is sent to the Sydney Water channel running between the lots.

» Water Demand Reduction/ Rainwater Reuse

Rainwater reuse measures will be provided as part of this development design. Rainwater
reuse will be required to reduce demand on non-potable uses by 50-70%. The reduction in
demand will target non-potable uses such as toilet flushing and irrigation. Refer Section
6.6.

« Stormwater Management During Construction

A construction stormwater management plan and associated erosion and sediment control
measures is proposed based on Landcom Blue Book and Council requirements. The
management measures take a staged approach from initial site establishment,
construction stages and the period between the completion of the proposed infrastructure
works and development of site.

C014509.05-02d.rpt
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Existing Drainage System & Overland Flows

The site is currently developed and being used as a multi-purpose warehouse distribution
facility, comprising several warehouse buildings with associated circulation/loading hardstands
and car parking. An existing council stormwater drainage pipe runs from the east to west from
Kent Road before routing south towards the Sydney Water channel. The existing buildings &
pavements are proposed to be demolished to make way for the new buildings, as described in
Section 2.2.

As noted earlier in this report, a Sydney Water stormwater channel runs east to west along the
southern boundary the development site. The development site has developed drainage
systems that collect rainwater and discharges it into the stormwater channel. The stormwater
channel ultimately discharges into the Alexandra Canal.

Refer to Figure 4.1 for the location of the existing channel.

The site is affected by overland flow from upstream catchments to the east of the site (SWC Cat
1 & SWC Cat Upstream) which drain into the Sydney Water channel. The contributing catchment
comprises a combination of commercial and industrial land use with approximately 90%
impervious surfaces. For the pre-development condition, the total catchment area contributing
to the site flooding is approximately 20Ha, with a larger 45Ha catchment discharging into the
upstream portion of the Sydney Water stormwater channel. These catchments are shown below
in Figure 4.2. Conveyance of these flows has been included in the estate infrastructure
stormwater design, with further consideration provided to flood management and response in
Section 7 of this report and Appendix C

%

ALEXANDRA
CANAL

EXISTING SYDNEY
WATER CHANNEL

Figure 4.1. Location of Sydney Water Channel (extract from Syd Water DBYD Map)
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Figure 4.2. Site Catchments and external Contributing Catchment (east)

Proposed Surface Water Drainage System

As per general engineering practice and the guidelines of Council, the proposed stormwater
drainage system for the development will comprise a minor and major system to safely and
efficiently convey collected stormwater run-off from the development to the legal point of
discharge.

The minor system is to consist of a piped drainage system which has been designed to
accommodate the 1 in 20-year ARl storm event (Q20). This results in the piped system being
able to convey all stormwater runoff up to and including the Q20 event. The major system will
be designed to cater for storms up to and including the 1 in 100-year ARI storm event (Q100).
The major system will employ the use of defined overland flow paths, such as roads and open
channels, to safely convey excess run-off from the site.

The design of the stormwater system for this site will be based on relevant national design
guidelines, Australian Standard Codes of Practice, the standards of BC and accepted
engineering practice. Runoff from buildings will generally be designed in accordance with AS
3500.3 National Plumbing and Drainage Code Part 3 — Stormwater Drainage. Overall site
runoff and stormwater management will generally be designed in accordance with the
Institution of Engineers, Australia publication “Australian Rainfall and Runoff’ (2019 Edition),
Volumes 1 and 2 (AR&R).

Water quality and re-use are to be considered in the design to ensure that any increase in the
detrimental effects of pollution is mitigated, Council Water Quality Objectives are met and that
the demand on potable water resources is reduced.

C014509.05-02d.rpt
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The legal point of discharge is a point specified by Council where stormwater from a property
can be discharged. The legal point of discharge is usually Council's Stormwater infrastructure
(where available), the street kerb and channel for smaller developments or downstream
receiving waters like an existing stream or gully, lake, pond or waterbody. Legal discharge for
this site is via the Sydney Water stormwater channel, Mascot West SWC 63, a 3600x1500 Brick
Wall & Concrete Base channel which runs along the southern boundary of the site. The
proposed site discharge point shall be via new and existing site connections, where
appropriate, to the Sydney Water channel. The connection to the Sydney Water Channel shall
be in accordance with Sydney Water’s guidelines.

With reference to the drawings in Appendix A, the drainage system proposed can be described
as follows:

« In-ground piped drainage system designed to the 5% AEP (1 in 20yr ARI);

« Site discharge via the existing Sydney Water channel.

« Primary treatment of stormwater via pit basket inserts in all surface inlet pits;

o Tertiary treatment of stormwater using proprietary filter cartridges in an underground tank;

« Conveyance of overland flow through the site from Kent Road through the undercroft
carpark.

Hydrologic Modelling and Analysis

General Design Principles

The design of the stormwater system for this site will be based on relevant national design
guidelines, Australian Standard Codes of Practice, Bayside Council and accepted engineering
practice.

Runoff from buildings will generally be designed in accordance with AS 3500.3 National Plumbing
and Drainage Code Part 3 — Stormwater Drainage.

Overall site runoff and stormwater management will generally be designed in accordance with
the Institution of Engineers, Australia publication “Australian Rainfall and Runoff” (1987 Edition),
Volumes 1 and 2 (AR&R).

Storm events for the 2 to 100 Year ARI events will be assessed.

Minor/ Major System Design

The piped stormwater drainage (minor) system will be designed to accommodate the 20-year
ARI storm event (Q20). Overland flow paths (major) which will convey all stormwater runoff up
to and including the Q100 event have also been provided which will limit major property damage
and any risk to the public in the event of a piped system failure.

Rainfall Data

Rainfall intensity Frequency Duration (IFD) data used as a basis for DRAINS modelling for the 2
to 100 Year ARl events, will be sourced from The Bureau of Meteorology Online IFD Tool.

Runoff Models

In accordance with the recommendations and standards of Wollondilly Shire Council, the
calculation of the runoff from storms of the design ARI will be calculated with the catchment

C014509.05-02d.rpt
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modelling software DRAINS (noting DRAINS assessments would form part of future detail
designs or development approval designs and do not form part of the current documentation
scope).

Detailed hydraulic assessment of the internal drainage system will be calculated at detail/
construction certificate stage.

The design parameters for the DRAINS model are to be based on the recommendations as
defined by council and parameters for the area and are included in Table 4.2 as follows.

Table 4.2. DRAINS Parameters

Rational Method Procedure ARR87
Soil Type-Normal 3.0
Paved (Impervious) Area Depression Storage 1 mm
Supplementary Area Depression Storage 1 mm
Grassed (Pervious) Area Depression Storage 5 mm
AMC | Antecedent Moisture Condition (ARI=1-5 years) 2.5
AMC | Antecedent Moisture Condition (ARI=10-20 years) 3.0
AMC | Antecedent Moisture Condition (ARI=50-100 years) 3.5
Sag Pit Blocking Factor (Minor Systems) 0
On Grade Pit Blocking Factor (Minor Systems) 0
Sag Pit Blocking Factor (Major Systems) 0.5
On Grade Pit Blocking Factor (Major Systems) 0.2

Hydraulics

General Requirements

Hydraulic calculations will be carried out utilising DRAINS modelling software during the detail
design stage to ensure that all surface and subsurface drainage systems perform to or exceed
the required standard.

Freeboard

The calculated water surface level in open junctions of the piped stormwater system will not
exceed a freeboard level of 150mm below the finished ground/ grate level, for the peak runoff
from the Minor System runoff.

The calculated water surface for the peak runoff from the Major System runoff will not exceed
a freeboard level of 300mm below the finished floor level of the building/ development pads.

Co014509.05-02d.rpt



453

4.5.4

4.5.5

4.6

CR¢

Public Safety

For all areas subject to pedestrian traffic, the product (dV) of the depth of flow d (in metres) and
the velocity of flow V (in metres per second) will be limited to 0.4, for all storms up to the 100-
year ARI.

For other areas, the dV product will be limited to 0.6 for stability of vehicular traffic (whether
parked or in motion) for all storms up to the 100-year ARI.

Inlet Pit Spacing

The spacing of inlets throughout the site will be such that the depth of flow, for the Major System
design storm runoff, will not exceed the top of the kerb (150mm above gutter invert).

Overland Flow (development lots)

Dedicated flow paths have been designed to convey all storms up to and including the

100-year ARI. These flow paths will convey stormwater from the site to the detention systems
prior to discharge.

External Catchment and Flooding

There external catchments which affect the development site as described in Section 4.2 and
shown in Figure 4.1.

A preliminary overland flow assessment and two-dimensional flood model (TUFLOW) has been
completed in relation to the overland flow paths in its existing and proposed conditions. The
following sections of the report describe the catchment description, flood description and
proposed flood management.
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5 WATER QUANTITY MANAGEMENT
5.1 Water Quantity Management Objectives

Bayside Council’s DCP 2022 and Sydney Water’s On-Site Detention (OSD) policy require
consideration of stormwater quantity management with the intent of minimising flooding from
the increased stormwater run-off due to the development. Water quantity management may
be made by providing a stormwater detention system (i.e. on-site detention), to limit the runoff
discharged from private property or to provide an assessment which confirms on-site detention
is not necessary for the development. Further, that areas within Mascot require confirmation
as to OSD requirements from Sydney Water who are the waterway managers for the area.

Consultation with Sydney Water has been undertaken and it has been confirmed that any
development at 263-273 Coward Street, Mascot does not require on-site detention. Refer to
Appendix D for email correspondence with Sydney Water and confirmation of the OSD
requirements for the site.
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STORMWATER QUALITY, REUSE AND MAINTENANCE
Stormwater Quality Objectives

The future development will need to provide a design which incorporates the principles of Water
Sensitive Urban Design (WSUD) and to target pollutants that are present in the stormwater so
as to minimise the adverse impact these pollutants could have on receiving waters and to also
meet the requirements specified by Council.

Bayside Council has nominated, in Part 7.1.1 of their Bayside DCP 2022, the requirements for
stormwater quality to be provided for all new developments with reference to such documents
as the NSW MUSIC Modelling Guidelines and relevant Australian Standards.

Stormwater treatment objectives for industrial sites in the LGA confirm that the following
pollutant reductions should be targeted for this development:

Gross Pollutants 90%
Total Suspended Solids 85%
Total Phosphorus 60%
Total Nitrogen 45%

Proposed Stormwater Treatment System

Developed impervious areas including roof, hardstand, car parking, roads and other extensive
impervious areas are required to be treated by the Stormwater Treatment Measures (STM'’s).
The STM’s shall be sized according to the whole catchment area of the development. The STM'’s
for the development shall be based on a treatment train approach to ensure that all the
objectives above are met.

Components of the treatment train for the development are as follows:

e Primary treatment of external areas will be made via pit basket inserts at all surface inlet
pits.

e Tertiary treatment of stormwater using proprietary filter cartridges within proposed
stormwater treatment tanks.

e Some treatment will also be present by provision of rainwater reuse tanks on
development sites through reuse and settlement within the tanks.

MUSIC modelling will be performed during the Development Approval phase of works to assess
the effectiveness of the selected treatment trains and to ensure that the pollutant retention
requirements of Council’s DCP 2022 have been met. The MUSIC modelling shall demonstrate
that the proposed treatment train of STM will provide stormwater treatment which will meet
Council’s and typical growth centre water quality reduction objective requirements in an
effective and economical manner.
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Stormwater Harvesting

Stormwater harvesting refers to the collection of stormwater from the developments internal
stormwater drainage system for re-use in non-potable applications. Stormwater from the
stormwater drainage system can be classified as either rainwater where the flow is from roof
areas, or stormwater where the flow is from all areas of the development.

For the purposes of this development, we refer to a rainwater harvesting system, where benefits
of collected stormwater from roof areas over a stormwater harvesting system can be made as
rainwater is generally less polluted than stormwater drainage.

Rainwater harvesting is proposed for the development with re-use for non-potable applications.
Internal uses include such applications as toilet flushing while external applications will be used
for irrigation. The aim is to reduce the non-potable water demand for the development by a
minimum of 50% per the indicative outcomes for large storage projects Table 2.1 of the
Stormwater Trust Department of Environment & Conservation NSW document “Managing
Urban Stormwater — Harvesting and Reuse”

In general terms the rainwater harvesting system will be an in-line tank for the collection and
storage of rainwater. Attimes when the rainwater storage tank is full rainwater can pass through
the tank and continue to be discharged via gravity into the stormwater drainage system.
Rainwater from the storage tank will be pumped for distribution throughout the development
in a dedicated non-potable water reticulation system. This however would be subject to future
detail design.

Rainwater tanks will be designed, using MUSIC software to balance the supply and demand,
based on the below base water demands and to provide 50% reduction in non-potable water
demand. Rainwater tank reuse demands were calculated based on typical water demands of
toilets and irrigation of landscaped areas. Water demands for toilets was calculated using
0.1kL/day/ toilet. Water demands for irrigation of landscaped areas was calculated using
0.3kL/year/m?,

Maintenance and Monitoring

Itis important that each component of the stormwater system and water quality treatment train
is properly operated and maintained. In order to achieve the design treatment objectives, a
maintenance schedule should form part of any future development approval submissions.

Inspection frequency may vary depending on site specific attributes and rainfall patterns in the
area.
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FLOODING AND OVERLAND FLOW
Introduction

A review of overland flow and flooding in relation to the proposed development has been
completed. The assessment confirms the requirements of Bayside Council’s DCP and been met.

Our review and assessment have been based on a review of the detail survey, the proposed
development, and flood advice letters provided by Bayside City Council (Ref: FA-2023/168 &
FA/2023/169). The basis of the provided flood studies is the Mascot, Rosebery and Eastlakes
Flood Study (document ref: 113077:190320) completed by WMAwater on behalf of the City of
Botany Bay in March 2019.

The site is located within the Mascot, Rosebery and Eastlakes (MRE) catchment which is a
tributary of the Alexandria Canal and is located directly adjacent to an open concrete-lined
Sydney Water stormwater channel that discharges into the canal. The site is affected by an
overland flow path that enters the site from Kent Street, and dissipates to Coward Street and to
the Sydney Water channel. Therefore, the proposed site is noted as being required to provide
flood management measures and offset storage to mitigate off-site flood impacts caused by the
development.

An overland flow assessment and two-dimensional flood model (TUFLOW) has been completed
in relation to the overland flow paths in its existing and proposed conditions. The following
sections of the report describe the catchment description, flood description and proposed flood
management.

Detailed technical information pertaining to the TUFLOW modelling and output completed by
our office is included in Appendix C.

The site has existing formal inground drainage systems, with stormwater being piped into the
Sydney Water stormwater channel that runs east to west south of the proposed development.

We have included the following items as part of our review:

e Flood advice letters provided by Bayside City Council (Ref: FA-2023/168 & FA/2023/169)

e WMAwater (2019) — Mascot, Rosebery and Eastlakes Flood Study

e Review of Councils Floodplain Management Policy in relation to the development including
review of potential impacts of the development on existing flooding, and potential impacts
on the development from flooding.

Bayside City Council Flood Advice Letters (Ref: FA-2023/168 & FA/2023/169)/ Mascot,
Rosebery and Eastlakes Flood Study (113077:190320)

Extracts of flood behaviour of the MRE catchment were obtained from a council flood study
prepared by WMAwater in 2019. The study involved a hydrological and hydraulic assessment of
the catchment at a regional level.

We provide excerpts associated with the 1% AEP storm event from the Flood Advice Letter in
Figure 7.1 and Figure 7.2 to provide a localised overview of the flood conditions over the
development site. The 1% AEP flood extent for 263 Coward Street (east of development site) is
shown on Figure 7.1 and for 273 Coward Street (west of development site) on Figure 7.2.

Figure 7.1 is noted to be an excerpt of the 1% AEP flood extent and Figure 7.2 is the 1% AEP
flood hazard.
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Further, excerpts of flooding associated with the 1% AEP storm event from the regional flood
study are provided in Figures 7.3, 7.4, and 7.5 below. Figure 7.3 is noted to be an excerpt of the
1% AEP Flood Levels; Figure 7.4 is noted to be an excerpt of the 1% AEP Flood Depths; Figure 7.5
is noted to be an excerpt of the 1% AEP Flood Velocity.

Discussion on flood behaviour is made in Section 7.3.

20"

B —

Figure 1: 1% AEP Flood Extent Map (dark blue indicates greater depth of water and pale blue

indicates shallower depth, thick black line indicates approximate location of the existing drainage
network)

Figure 7.1. Council Flood Letter — 1% AEP Flood Extent for 263 Coward Street
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Figure 1: 1% AEP Flood Extent Map (dark blue indicates greater depth of water and pale blue
indicates shallower depth, thick black line indicates approximate location of the existing drainage

network)
Figure 7.2. Council Flood Letter — 1% AEP Flood Extent for 273 Coward Street
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FIGURE 6
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Figure 7.4. Council Flood Study — 1 % AEP Flood Velocity
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Existing Overland Flow and Flood Behaviour

Council’s flood assessment confirms that the site is affected by overland flow flooding in the
local 1% AEP flood event as a result of the overland flow paths from Kent Road towards Coward
Street and the Sydney Water stormwater channel. The contributing catchments to the overland
flow paths from Kent Road are approximately 12Ha and 10Ha respectively. The Sydney Water
channel conveys water from an upstream catchment of approximately 45Ha in size. As seen in
Figure 7.5 the flood water in the overland flow path through the site is of the H1 categorisation,
generally safe for people, buildings and vehicles. In isolated areas within the circulation
pavements, the flood water reaches H3 categorisation, which is unsafe for small vehicles.

As seen in Figure 7.3, flood water around the site is generally within a peak depth range of 0-
0.5m, deeper in localised depressions throughout the site which provide a minor quantity of
flood storage. Figure 7.4 shows flood velocity on site to be within the 0-0.5m/s range.

Given the above, the site is shown to be impacted by flooding during the 1% AEP and in more
intense storm events. Additional modelling has been conducted to determine the effect of the
proposed development on the existing flood behaviour.

Proposed Overland Flow Management Strategy

Council requires an assessment of the pre and post development overland flow conditions for
the 1% AEP and PMF storm event. Further that the overland flow from the upstream catchment
is able to be conveyed through the site without affection of upstream, downstream or adjacent
properties in the 1% AEP or the PMF. Per Section 9.5.4 of the Bayside DCP 2022, flood impact
on surrounding properties is to be less than or equal to 10mm in the 1% AEP event and 50mm
in the PMF event. Additionally, existing flood hazard shall not be increased for any development
for all flood events up to the PMF.

A TUFLOW model has been prepared for the assessment as set out in the following sections of
the report. The proposed management strategy allows for overland flow paths between Kent
Road, Coward Street and the stormwater channel under and around the building footprint,
consistent with the existing overland flow path. Flood storage is proposed to be provided in
larger storm events through the construction of a flood wall along the western boundary of the
site. The flood wall will help store and direct flood waters in less frequent flood events.
Reference to drawing C014509.05-SK400 should be made for details of the proposed flow path
and the flood compensation storage.

Costin Roe Consulting Modelling
Introduction

A detailed site specific TUFLOW model of the pre and post development conditions has been
completed by Costin Roe Consulting. The assessment being completed with consideration to
Bayside Council policy and the NSW Floodplain Risk Management Manual. Technical parameters
and detail included in the TUFLOW model are included as Appendix C.

The pre-developed model has been prepared utilising the flood levels and hydrographs as
completed by our office, which has been verified against the flood information provided by
Bayside Council. Post development modelling has been completed with the introduction of the
proposed development.
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7.5.2 Pre-Development 1% AEP

Reference to Figure 7.7 shows the pre-developed 1% AEP output for depth and levels. Figure
7.8 shows velocity and Figure 7.9 shows true hazard categorisation.
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Figure 7.7: 1% AEP Pre-developed Level and Depth Output
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Figure 7.9: 1% AEP Pre-developed Flood Hazard Categorisation
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7.5.3 Post-Development 1% AEP

Reference to Figure 7.10 shows the post-developed 1% AEP output for depth and levels. Figure
7.11 shows velocity and Figure 7.12 shows true hazard categorisation.
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Figure 7.12: 1% AEP Post-developed Flood Hazard Categorisation
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7.5.4 1% AEP Comparison

Figure 7.13 shows the 1% AEP flood level afflux (flood level difference) and Figure 7.14 shows
the 1% AEP velocity afflux, associated with the development.

The output for the 1% AEP storm event shows that:

« There is no upstream change to flood levels external to the site for any of the flow paths
which enter the site;

o Flows within the site are able to be conveyed to the stormwater channel through the
inground culvert and the overland flow path;

« Flood storage is achieved within the carpark;

« Minor afflux is experienced around the site discharge point. We note this is likely a function
of the flood modelling software and has no impacts upstream or downstream of the site.
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Figure 7.13: 1% AEP Post Developed Flood Level Afflux
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Figure 7.14: 1% AEP Post Developed Flood Velocity Afflux

7.5.5 Pre-Development PMF

Reference to Figure 7.15 shows the post-developed 1% AEP output for depth and levels. Figure
7.16 shows velocity and Figure 7.17 shows true hazard categorisation.
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Figure 7.16: PMF Pre-developed Velocity
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Figure 7.17: PMF Pre-developed Flood Hazard Categorisation

7.5.6 Post-Development PMF

Reference to Figure 7.18 shows the post-developed 1% AEP output for depth and levels. Figure
7.19 shows velocity and Figure 7.20 shows true hazard categorisation.
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7.5.7 Climate Change Consideration

As required by the Bayside Council DCP 2022, additional flood modelling has been completed to
simulate the effects of climate change on flood conditions. Flood conditions for the 0.2% AEP
and 0.5% AEP storm events have been modelled. Refer to flood plans in Appendix 12.
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Floodplain Management Considerations

Flood Planning Level

The introduction of a Flood Planning Level (FPL) is an important flood risk management
measure. FPLs are derived from a combination of a designated flood event, which can either be
a historic flood or a design flood of a certain recurrence interval, plus a nominated freeboard
depth.

The NSW Floodplain Development Manual, 2023 recommends that the FPL generally be based
on the 100-year ARI event. It suggests that, whilst this event can be varied, it should only be
done in exceptional circumstances. It is considered appropriate to adopt the 1% AEP event for
the proposed industrial development.

The freeboard component of an FPL is the difference between the flood level that the level is
based upon and the FPL itself. Freeboard is designed to provide reasonable certainty that the
reduced risk exposure provided by the chosen FPL is warranted, taking into account factors
such as:

« Uncertainties in the estimate of flood levels;

« Differences in water levels across the floodplain;

« Wave action resulting from wind and vehicular/marine traffic during the flood event;
« Changes in rainfall patterns due to climate change;

« The cumulative effect of subsequent infill development on existing zoned land.

The Floodplain Development Manual recommends a freeboard of 0.5m for most new industrial
developments and it is considered appropriate that this recommended freeboard be for
adopted for the proposed development.

The FPL defined in the Floodplain Development Manual is noted to be consistent with that of
Bayside Council.

Hydraulic and Hazard Categorisation

Floodwaters can vary significantly, both in time and place across the floodplain. They can flow
fast and deep at some locations and slow and shallow at other locations. This can result in
large variations to the personal danger and physical property damage resulting from the flood.

The Floodplain Development Manual recognises three hydraulic categories of flood prone land,
these being floodway, flood storage and flood fringe. These are then further separated into
two hazard categories, high hazard and low hazard.
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Floodways

Floodways are those areas where a significant volume of water flows during floods and are
often aligned with natural channels. They are areas that, even if only partially blocked,
would cause a significant redistribution of flood flow, which could adversely affect other
areas. They can also be areas with deeper and higher velocity flow.

Flood Storage

Flood storage areas are the parts of the floodplain that provide temporary storage for
floodwaters during the passage of a flood. If a reduction in the flood storage area is
experienced due to the filling of land or construction of a levee bank, it can result in
adverse effects on the flood levels and peak flow rates in other areas.

Flood Fringe

Flood fringe areas are the remaining area of land affected by flooding. The development of
flood fringe land does not generally have any major impact on the pattern of flood flows
and/or levels.

The preparation of a flood study is almost always required in the determination of hydraulic
categories. This is so that peak depths, velocities and the extent of flooding can be
determined across the catchment.

Hazard Categories

Flood hazard categories are broken down into high and low hazard for each hydraulic
category. High hazard areas are defined as those where there is a possible danger to
personal safety and the potential for significant structural damage. Able-bodied adults
would have difficulty in wading to safety. With low hazard areas, should it be necessary, a
truck could evacuate people and their possessions, and able-bodied adults would have little
difficulty in wading to safety.

Flood hazard criteria within the site has been defined as H1 in relation to the overland flow
path on site.
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Figure 6.7.9. Combined Flood Hazard Curves (Smith et al., 2014)

Table 6.7.3. Combined Hazard Curves - Vulnerability Thresholds (Smith et al., 2014
Hazard Vulnerability Classification Description
H1 Generally safe for vehicles, people and buildings.
H2 Unsafe for small vehicles.
H3 Unsafe for vehicles. children and the elderly.
H4 Unsafe for vehicles and people.
H5 Unsafe for vehicles and people. All buildings vulnerable to structural damage. Some less robust buildings subject to failure.
H6 Unsafe for vehicles and people. All building types considered vulnerable to failure.
Table 6.7.4. Combined Hazard Curves - Vulnerability Thresholds Classification Limits (Smith et al., 2014)

Hazard Vulnerability Classification = Classification Limit (D and V in combination) | Limiting Still Water Depth (D) | Limiting Velocity (V)

H1 D*V <03 03 20
VHZ A D*V 0.6 0.5 A 20
' H3 . D*V <06 12 ‘ 20

H4 . DV <10 20 . 20

H5 D*V <40 40 40

H6 D*V > 4.0 - %

Figure 7.14. Adopted Hazard Criteria and Provisional Flood Hazard Chart (Australian
Rainfall and Runoff 2019)
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7.6.3 Flood Damages

Damage caused by floods is generally categorised as either tangible or intangible. Tangible
damages are financial in nature and can be readily measured in monetary terms. They include
direct damages such as damage or loss caused by floodwaters wetting goods and property, and
indirect damages such as lost wages incurred during clean-up periods after the flood event.
Intangible damage includes emotional stress and even mental and physical illness caused by
the flood. It is difficult, if not impossible to quantify intangible damages in financial terms.

From a flood planning perspective, it is important to consider the following direct damage
categories:

« Contents Damage — refers to damage to the contents of buildings, including carpets and
furniture etc;

« Structural Damage — refers to damage to the structural fabric of buildings, such as
foundations, walls floors, windows, and built-in fittings; and

« External Damage — includes damage to all items external to buildings, including cars,
landscaping etc.

As there is no way to prevent a flood from occurring, and it is unrealistic to exclude all
development within flood-prone areas, the intent of establishing a FPL is to minimise the risk
of direct damage when a flood occurs. By minimising the direct damage, there is a carry-on
effect, whereby other associated indirect tangible damages and intangible damages are also
minimised.

7.6.4 Emergency Response Planning

Flood planning refers to the preparation of a formal community-based plan of action to deal
with the threat, onset and aftermath of flooding. It involves planning for an event equal to, or
greater than the event used to derive the FPL.

The plan of action should include an on-site response plan that addresses what measures
should be undertaken once the threat of a flood is determined to be imminent. A flood
evacuation strategy should also be included so that all persons within the precinct are familiar
with the processes required if a flood occurs.

7.7 Confirmation of Floodplain Management Requirements & Development Strategy

Council’s Floodplain Management Policy provides relevant policy requirements relating to
development in and around identified flood affected development sites.

The intent of the document is to ensure that new developments do not experience undue flood
risk and that existing development is not adversely flood affected through increased damage or
hazard as a result of new development.

The flood planning level (FPL) for business/ industrial to be at or above the 1% AEP (1 in 100-
year ARI) flood level plus 0.5m freeboard as noted in Section 7.4.1. We note the lowest
proposed habitable building level is RL 6.80m AHD.
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The PMF or extreme event provides an upper limit of flooding and associated consequences for
the problem being investigated. It is used for emergency response planning purposes to address
the safety of people.

Provision of overland flow paths from Kent Road to Coward Street and the Sydney Water
stormwater channel have been included in the design. This allows for unimpeded conveyance
of overland flows without adverse impact to properties upstream, downstream or adjacent to
the site. The arrangement of the overland flow path is depicted on drawing Co14509.05-SK400
in Appendix A. The design of the levels along the flow route have been completed to ensure
the existing overland flow path and conveyance route is not impeded, and adequate capacity is
maintained for the overland flow path. Most of the overland flow is proposed to be
intercepted in a drainage apron and conveyed through a 2700x600 box culvert running around
the perimeter of the lower ground carpark, where it will discharge into the Sydney Water
channel at the existing connection point. A small portion of the overland flow path will be
conveyed through the carpark through the carparking aisle to Coward Street. The above
ground flow path is expected to have a maximum velocity of 0.6m/s and maintains the H1
hazard categorisation in the 1% AEP flood event. This is confirmed in our TUFLOW modelling.

Overall flood risk for the development and from the development is considered low to
negligible. The FFL of the warehouse is proposed to be constructed at the council’s specified
flood planning level and the existing overland flow path between King Street and the
stormwater channel is maintained. Therefore, the development meets current council flood

policy.

Flood Assessment Conclusion

A review of available flood study extracts has been made to determine flood behaviour in
relation to the proposal.

Review of the available information, including Councils adopted flood study, shows the site is
classified as a low flood hazard site during the 1% AEP Flood Event. The site is affected by
overland flow paths that conveys runoff from Kent Road to an existing Sydney Water stormwater
channel and to Coward Street.

The proposed building FFL is set at the flood planning level specified by Bayside Council. Safe
refuge is available on the site for users during an extreme flood event via the suspended
hardstand areas above.

The existing overland flow path between Kent Road to Coward Street & the Sydney Water
stormwater channel has been maintained and provisions for a H1 hazard categorisation in the
carpark.

Based on the assessment and management strategy proposed, the development meets current
council flood policy and shows acceptable impacts in relation to flooding and flood safety.
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CONSTRUCTION SOIL AND WATER MANAGEMENT

Soil and Water Management General

Without any mitigation measures and during typical construction activities, site runoff would be
expected to convey a significant sediment load. A Soil and Water Management Plan (SWMP)
and Erosion and Sediment Control Plan (ESCP), or equivalent, would be implemented for the
construction of the Proposal. The SWMP and ESCPs would be developed in accordance with the
principles and requirements of Managing Urban Stormwater — Soils & Construction Volume 1
(‘Blue Book’)(Landcom, 2004) with a staged approach.

In accordance with the principles included in the Blue Book, a number of controls have been
incorporated into a preliminary Staged ESCP (refer to accompanying Drawings in Appendix A)
and draft SWMP in Appendix B. The Staged ESCP considers initial site establishment,
requirements during construction of roads and infrastructure and estate earthworks,
completion of estate works and the period between this and development of individual lots.

Section 1 provides a summary of the expected construction works as part of the future
development of the site. While all construction activities have the potential to impact on water
quality, the key activities are:

« Erosion and sediment control installation.

« Grading of existing earthworks to suit building layout, drainage layout and pavements.
o Stormwater and drainage works.

« Service installation works.

o Building construction works.

The sections below outline the proposed controls for management of erosion and sedimentation
during construction of the Proposal. The staged approach would need to consider initial site
establishment, construction of the estate and the period between completed of the estate
infrastructure works and development of individual lots in the estate.

Typical Management Measures

Sediment Basins

Sediment basins have been sized (based on 5 day 85" percentile rainfall) and located to ensure
sediment concentrations in site runoff are within acceptable limits. Preliminary basin sizes have
been calculated in accordance with the Blue Book and are based on ‘Type C’ soils. These soils
are fine grained and require a relatively long residence time to allow settling.

Sediment basins for ‘Type C’ soils are typically wet basins which are pumped out following a
rainfall event when suspended solids concentrations of less than 50 mg/L have been achieved.

C014509.05-02d.rpt 1



8.3

CR¢

Sediment Fences

Sediment fences are located around the perimeter of the site to ensure no untreated runoff
leaves the site. They have also been located around the existing drainage channels to minimise
sediment migration into waterways and sediment basins.

Stabilised Site Access

For the proposal, stabilised site access is proposed at one location at the entry to the works area.
This will limit the risk of sediment being transported onto surrounding public roads.

Other Management Measures
Other management measures that will be employed are expected to include:

« Minimising the extent of disturbed areas across the site at any one time.

« Progressive stabilisation of disturbed areas or previously completed earthworks to suit the
proposal once trimming works are complete.

« Regular monitoring and implementation of remedial works to maintain the efficiency of all
controls.

It is noted that the controls included in the preliminary ESCP are expected to be reviewed and
updated as the design, staging and construction methodology is further developed for the
Proposal.
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9 CONCLUSION

This Civil Engineering Report has been prepared to support a planning a planning proposal to
amend the Bayside LEP to increase the maximum FSR of the site from 1.2:1 to 2:1 and permit
additional land use activities under Schedule 1.

A set of recommended stormwater management objectives has been included in this report,
based on industry best practice, Bayside Council and other relevant stakeholder policies.

A potential civil engineering strategy for the site has been included to guide any potential
development when considering the constraints of the existing landform and indicative concept
plans.

The hydrological assessment proves local post development flows from the site will be less than
pre-development flows and demonstrates that the site discharge will not adversely affect any
land, drainage system or watercourse as a result of the development.

During the future construction phase, a Sediment and Erosion Control Plan would be in place to
ensure the downstream drainage system and receiving waters are protected from sediment
laden runoff.

During the operational phase of the development, a treatment train incorporating the use of a
primary and tertiary water quality treatment systems will be required to mitigate increased
stormwater pollutant loads generated by the development.

It is recommended the management objectives in this report are used as part of precinct DCP’s,
and form the basis for future detailed or development application designs.
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STAR PICKETS ) ﬂ COVERS IN PLACE)

i BROP INLET WITH GRATE
i TYPICAL SILT FENCE DETAIL
: /IRE OR STEEL MESH NOTE: PROVIDE 1 RETURN'S“/;? 30m INTERVALS. TYPICAL
/ ﬂ \ (14 GAUGEx150mm : m m '
50mm GAP TO ALLOW ﬂ”ﬂ”ﬂnn“ OPENINGS)X

OVERTOPPING AND WATER WOVEN
ACCESS TO PIT GEOTEXTILE
FABRIC

KERB INLET CONTROL GRATED INLET PIT FILTER DETAIL DIRECTION

NTS NTS 5m MIN. TO
OF FLOW

STABILISED |EXISTING VEGETATION
STOCKPILE SURFACE.

\

SILT FENCE WITH CATCH DRAIN
AS DETAILED.

NOTE :

ADOPT ABOVE BETAILS AROUND ALL PITS WITHIN AREA ENCOMPASSED
BY SILT FENCE & TO PITS ON THE ROAD ADJACENT TO SITE BOUNDARY.

SIDE SLOPE
1V ZHMAX). SILT FENCE ONLY
TYPICAL STOCKPILE BETAIL AS DETAILED.
; 10.0m MIN } 1S
75mm-100mm AGGREGATE STOCKPILE NOTES

| 2m WIDE CATTLE GRID
50mm AGGREGATE ! ' !

w
P=3
I=3
o
=
=z

1. PLACE ALL STOCKPILES IN LOCATIONS MORE THAN 5m FROM EXISTING
VEGETATION, ROADS & HAZARD AREAS.
2. CONSTRUCT ON THE CONTOUR AS LOW, FLAT ELONGATED MOUNDS.

- EXTG. ROAD SIDE SLOPE TO BE 1V: 2 H MAX.
o S ~ 3. WHERE THERE IS SUFFICIENT AREA, TOPSOIL STOCKPILES SHALL BE
E— ‘ - LESS THAN 2m IN HEIGHT.
U 08
L DI 4. WHERE STOCKPILES ARE TG BE IN PLACE FOR MORE THAN 10 DAYS,
FILTER CLOTH ‘TEXCEL T16'.

STABILISE USING WGOD CHIP MULCH - 16 TONNE/Ha.
5. CONSTRUCT SILT FENCE WITH CATCH DRAIN ON UPSLOPE SIDE TO DIVERT

. . WATER AROUND STOCKPILES & SILT FENCE ONLY 170 2m DOWNSLOPE AS SHOWN.
SECTION 120 /1\: STABILISED CONSTRUCTION ENTRANCE 'TRUCK SHAKER

DIVERSION CHANNEL CAPACITY

Q10 = 2401.9 /s (A=5.0Ha MAX.)

MANNINGS n=0.05, MIN. SLOPE = 0.5%

CHANNEL CAPACITY (d=800mm) = 2427 l/s + 150mm FREEBOARD
VELOCITY = 0.843 m/s THEREFORE SCOUR PROTECTION NOT REQ'D.

>
[a
<
N=]
=
2
o
2l

STAR PICKETS AT 3000 CTS. MAX.
DRIVEN 700 MIN. INTG GROUND

DIRECTION
’ No. 8-10 WIRE, WITH OF FLOW
10mm - 20mm BLUE METAL ‘ FILTER FABRIC TIED R _
200 MIN. HIGH ' TO WIRE & POSTS ~ P 1
PROVIDE SECURELY - MAX. WATER LEVEL = 2
=3 —_
'HYDROMULCH' 600 2 IS //4]1
LINING 3 3 e 3
=
=
200200
BIVERSION DRAIN SECTION
TYPICAL OPEN DRAIN & SILT FENCE SCALE 120
SCALE 120 200mm 0 500 1000 1500 2000mm
bbord 0oy by
I_— D R A P P R D V A I SCALE 1:20 AT A1 SIZE SHEET
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DISCHARGE LINE \

SECURITY FENCE

SPILLWAY TO CATER
FOR Q10 ARI FLOW .
REFER TO SCHEDULE FOR
SPILLWAY WIDTH

(\ SUBMERSIBLE

PUMP

LENGTH (L)

_-— —-——

|
i

SPILLWAY TO BE LINED WITH GEOFABRIC
OR 50-75 ANGULAR RGCK.

TYPICAL SEDIMENT CONTROL POND PLAN
SCALE 1:250

[=—— SECURITY FENCE

100% CAPACITY WATER
LEVEL AFTER RAIN EVENT

DIVERSION
/ BANK

TOP WATER LEVEL OF
SEBIMENTATION BASIN

=——MARKER POST

SETTLING
ZONE

ONCE SEDIMENT REACHES TOP
OF INBICATOR MARKER, REMOVE

BRIGHT COLOURED SEDIMENT AS PER NOTE
INDICATOR MARKER
)
BASE OF g = w
S
SEDIMENTATION v SN
BASIN w

=
e
=
=]

= =z

@

<

— )

w

o

T

=

&

a

WATER LEVEL INDICATOR 0.5m MINIMUM ABGVE

OVERFLOW WATER LEVEL.
REFER SCHEDULE
FOR BUND HEIGHT.

SEDIMENT STORAGE MARKER

R GRLLLS S
PO

5

KR

%

ORIV, R

AN

1%

WATER LEVEL TO BE MAINTAINED AT
20% CAPACITY LEVEL

SEDIMENT LEVEL TO NGT EXCEED
DEPTH OF 500mm ABOVE BASE OF
BASIN, AS INDICATED BY WATER

LEVEL INDICATOR

TYPICAL SEDIMENT CONTROL BASIN SECTION

SCALE 1:50

F D R A P P R D VA L SCALE 1:20 AT A1SIZE SHEET

SCALE 1:20

LOW PERMEABLE CLAY
EMBANKMENT TO BE

COMPACTED TO 95% MM.D.D.

3
1
=
L A
—

SPILLWAY SET AT MAXIMUM
WATER CAPACITY LEVEL.

STRIP TOPSOIL
BENEATH EMBANKMENT

2Zm 0 5 10 15 20 25m
bt v b b L]

SCALE 1:250 AT A1SIZE SHEET

500mm 0 1 2 3 L 5m
Lewod v v by b by by

SCALE 1:50 AT A1 SIZE SHEET

200mm 0 500 1000 1500 2000mm
b o v 0 8] | |
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159 m 40m 152 m 39m

v v
7 W W 1 1 SITE PREPARATION NOTES:
1 ALL EARTHWORKS SHALL BE COMPLETED GENERALLY IN ACCORDANCE WITH THE GUIDELINES SPECIFIED BY THE

GEOTECHNICAL ENGINEER.
om v 159 m 2 13m 2 19m Y 17m 2 150 m / m 2 EXISTING LEVELS ARE BASED ON INFORMATION PROVIDED BY LANDPARTNERS REF: SY074560.001.4 18/06/2021
3 STRIP ANY TOP SOIL OR BELETERIOUS MATERIAL AND DISPOSE OF FROM SITE OR STORE AS DIRECTED. TOPSOIL
BLENDING IS NOT ACCEPTABLE. ANY BLENDING PROPOSAL IS TO BE REFERRED TO THE ENGINEER
L COMPLETE CUT TO FILL EARTHWORKS TO ACHIEVE THE REQUIRED LEVELS AS INBICATED ON THE BRAWINGS
WITHIN A TOLERANCE OF +0mm/-10mm THROUGH BUILDING PADS/PAVEMENTS AND +0mm/-20mm ELSEWHERE
5 PREPARE STEEP BATTERS TO RECEIVE FILL BY CONSTRUCTING BENCHING TO FACILITATE FILL PLACEMENT AND
‘ ‘ COMPACTION. WHERE EXPGSED ROCK (WEATHERED SHALE GR SANDSTONE) IS ENCOUNTERED AT CUT SUBGRADE
LEVEL, THE EARTHWORKS CONTRACTOR IS TO ALLOW TO RIP THE SURFACE TO A NOMINAL 0.3-0.4m DEPTH
J AND RECOMPACT (PER THE ENGINEERING SPEC) AS REQUIRED
6 AREAS TO RECEIVE FILL (THAT ARE NOT ON BENCHED BATTERS) AND AREAS IN CUT SHALL BE PROQF ROLLED
- —\ . TOIDENTIFY ANY SOFT HEAVING MATERIAL. SOFT MATERIAL SHALL BE BOXED OUT AND REMGVED PRIOR TO
FILL PLACEMENT. PROOF ROLLING TO BE INSPECTED BY A GEOTECHNICAL ENGINEER OR THE EARTHWORKS
DESIGNER
1 SITE WON FILL SHALL BE CGMPACTED IN MAXIMUM 300mm LAYERS AND TO DRY OR HILF DENSITY RATIOS

v/

255.000 +ROFTT RS T2
R’ %—ﬁ‘ W\ ] 270.000 | — (STANDARD CGMPACTION) OF BETWEEN 98% AND 103%. THE PLACEMENT MOISTURE VARIATION OR HILF
— ‘ e — = - = MOISTURE VARIATION SHALL BE CONTROLLED TO BE BETWEEN 2% DRY AND 2% WET
- § L/ " |/ BOUNDARY ! 8. IMPORTED FILL SHALL BE COMPACTED IN MAXIMUM 300mm LAYERS AND TG DRY OR HILF DENSITY RATIOS
e A A = P HOH 260000 WEHUEK] (STANDARD CGMPACTION) OF BETWEEN 98% AND 103%. THE PLACEMENT MOISTURE VARIATION OR HILF
Pt A el e e ‘ ‘ EATRYH om setback MOISTURE VARIATION SHALL BE CONTROLLED TO BE BETWEEN 2% DRY AND 2% WET
= } = - Jm setbac 9. ALL ENGINEERED FILL PARTICLES SHALL BE ABLE TO BE INCORPORATED WITHIN A SINGLE LAYER. FURTHER,
~ 1 .
OFFICE OFFICE M1 CAFE OFEICE N-SHAP| CAFE|RESTAURANT/TARCH 250.000| . || CAFE] S LESS THAN 30% OF PARTICLES SHALL BE RETAINED ON THE 37.5 mm SIEVE. ENGINEERED FILL SHALL BE ABLE
PREMISES PREMISES F CH 230,000 PREMISES F'R\EMIE E 180 m? PREMISES 00 i ko2 me ‘ 149 q 6 TO BE TESTED IN ACCORDANCE WITH THE STANDARD COMPACTIGN METHOD (AS1289.5.4.1) OR HILF TEST
; I ;il P SYHNE = e y ‘ s : ¢ METHOD (A$1289.5.7.1). THESE METHOBS REQUIRE LESS THAN 20% RETAINED ON THE 375 mm SIEVE. WHERE
Fol—ed—o—lTc—"1lo L P L EEpA S g et G et S e S e g e g b o g —— o=k 5 000 2 —3 | S w BETWEEN 20% AND 30% OF PARTICLES ARE RETAINED ON THE 375 mm SIEVE THE ABGVE TEST METHGDS
S S2200032 OF SRIP FECIL[1E sl ts sls S S S S 5152 SBACSOFFSUSES S S Eo[S'ACISIY "S==8 sl-2 S S SHALL STILL BE ADOPTED AND TEST REPORTS ANNGTATED APPROPRIATELY. THESE REQUIREMENTS SHOULD
3 S < SMT TS P = 3 =i R S As P 3 = P P = b= S S P P 3 P b= Sliss S =
—_— e __Bame® SL_8_| ®Pioms L3 fﬁzﬁfihiz se s TSI eRl i Q8 R ®pSnR. R Al oS aRZmA L AR R ] e R BE MET BY THE MATERIAL AFTER PLACEMENT AND COMPACTION
T z z z z b z = s Pz z | =H j BEE = = z z P z P z = P T oEn00 s g |z &z = 0. ALL THE EARTHWORKS UNDBERTAKEN AND THE SUBGRABE CONDITION IN THE CUT AREAS [IN THE STATED
. + CH 210.000 . ' 4+ C |- | G T & T ! 3 PERIOD] ARE DOCUMENTED IN THE REPORTS AND HAVE BEEN UNDERTAKEN IN ACCORDANCE WITH THE
> 5) IR ] (| SPECIFICATION
& 1 | CH 210.000 f \ CH 220.000 % Sl = 1. PRIOR TO ANY EARTHWORKS, EROSION CONTROL AS OUTLINED IN THE EROSION AND SEDIMENTATION CONTROL
5 s s ® 200,000 s . (el | J f’z? V= ] [ L] L] | g PLAN SHALL BE COMPLETED
5 * * - * + + i = — - * * -5 12 EXISTING ROCK, IF ANY, SHALL BE REMOVED BY HEAVY ROCK BREAKING OR RIPPING
2 P | | ! CH 200.000 \\ \ | “ 2 3. MATCHEXISTING LEVELS AT BATTER INTERFACE
1 ‘ i CH 210.000 | 1. CONTRACTOR TOMATCH EXISTING LEVELS AT THE INTERFACE OF EARTHWORKS AND EXISTING SURFACE AT
m m m d m m ﬁ | CH150.000 m m m ﬁ ﬁ ﬁ b I - W [RIIE] Mﬂ] BATTER LOCATIONS OR WHERE NO RETAINING WALLS ARE PRESENT. ANY DISCREPANCY BETWEEN DESIGN AND
] ¥ [l e 190,000 || L] | EXISTING LEVELS TO BE REFERRED TG THE ENGINEER FOR DIRECTION OR ADJUSTMENTS TO DESIGN LEVELS
- - B - a = ‘ T CH200000 | g 1 5. DURING EARTHWORKS THE CONTRACTOR IS TO ENSURE ALL AREAS ARE FREE DRAINING & WILL NOT RETAIN
H w‘so 000 QH ‘ | | S { WATER DURING RAINFALL. PROVIDE TEMPORARY MEASURES AS REQUIRED TO ENSURE FREE FLOWING RUNOFF
l ) THROUGH MANAGED DRAINAGE PATHS, DIVERSION DRAINS OR OTHER SUITABLE BISPOSAL METHOD AS AGREED
T s » I R N '
HH @ @ @ @ ﬁ @ @ % iy IRYSRIERIN SET EREE/EE i J ! [ e resoo { Hicn 190000 | DURING THE WORKS. REFER ANY CONCERNS TO THE ENGINEER. REFER TO EROSION AND SEDIMENT CONTROL
CH 170,000 oy e [ . pem— ! , =& g i DRAWINGS AND NOTES
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2. THE MOOR PPTD)SYSTE ASGEDN DESIONGD FOR T 1 20 YEAR A STORY
EVENT AND THE MAJOR (OVERLAND] SYSTEH HAS BEEN DESIGNED FOR THE 1IN
YEAR ARl STORM EVENT.

3 ALL FINSHED PAVEMENT LEVELS SHALL BE AS INDICATED ON FINSHED LEVELS
PLANS.

& PITSIEES AL A5 NDCATED N T SCHEDLE WL PPE S5 410
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AL o115 3
SUPPORT) REIFORCED CONCRETE WITH RUBBER RING JOINTS UNLESS NOTED
RUISE
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T ALL PP GRAOES 123k N
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w ENEATH OADS & M. 400 COVER BENEATH
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PIT COVERS IN TRAFFICABLE PAVEMENT SHALL BE CLASS D HEAVY DUTY', THOSE.
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20, PROVIDE CLEANNG EYES (RGDDIG PONTS) T0 PIPES AT ALL CORNERS AND
T-IUNCTIONS WHERE NO PITS

20 DOWN PIPES (DP) TO BE AS PER HYDRAULIC ENGINEERS DETALS WITH CONNECTOR
0 MATCH DP SIZE UNL0. O PLAN. PROVIDE CLEANING EYE AT GROUND LEVEL.

20 PIPE LENGTHS KOMNATER ON PLAN O LONGSELTIGNS ARE MEASURED FROM

CENTER OF PITS T0 THE NEAREST &.5m AN DO NOT REPRESENT ACTUAL LENGTH,

<
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THE CONSTRUCTION P IV VARIANCE FROM DOCUMENT ATION OR
SURVEYS T0 THE ENGIEER FOR CLARIFCATION
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FINISHED SURFACE LEVEL

BACKFILL IN ACCORDANCE WITH

THE EARTHWORKS SPECIFICATION

19mm GRAVEL 909 RETAINED ON 9.5 SEIVE
90 DIA. SLOTTED PIPE WITH

GEOTEXTILE STOCKING LAID

ON TRENCH BGTTOM

BACKFILL IN ACCORDANCE WITH
THE EARTHWORKS SPECIFICATION

FINISHED SURFACE LEVEL
AV

IF EXISTING SUBGRADE IS TOG LOW RAISE
COMPACTED BERM 3000 WIBE &
EXCAVATE TRENCH.

SAND COMPACTED IN 150 THICK

FINISHED SURFACE LEVEL

300

BACKFILL IN ACCORDANCE WITH
THE EARTHWORKS SPECIFICATION

OVERLAY ZONE SELECT EXCAVATED

#———MATERIAL COMPACTED IN 150 THICK

LAYERS T0O 90% STD. DENSITY

$—— HAUNCH ZONE COMPACTED TG 60% D.I.

100 BEDDING COMPACTED T0O 60% D.I.

DOWNPIPE AS NOTED
ON HYDRAULIC
ENGINEERS DRAWINGS.

—— WRAP D.P.IN 10 ABELFLEX WHERE
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DRAFT SOIL AND WATER MANAGEMENT PLAN
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B.1 Introduction

An erosion and sediment control plan (ESCP) is shown on drawing C014509.05-SK200 with details
on SK250 & SK251. These are conceptual plans only providing sufficient detail to clearly show that
the works can proceed without undue pollution to receiving waters. A detailed plan will be
prepared once consent is given and before works start.

The Staged ESCP considers initial site establishment, requirements during construction of roads
and infrastructure and estate earthworks, completion of estate works and the period between this
and development of individual lots.

B.2 General Conditions

1. The ESCP will be read in conjunction with the engineering plans, and any other plans or written
instructions that may be issued in relation to development at the subject site.

2. Contractors will ensure that all soil and water management works are undertaken as instructed
in this specification and constructed following the guidelines stated in Managing Urban
Stormwater, Soils and Construction (1998) “The Blue Book” and Council specifications.

3. All subcontractors will be informed of their responsibilities in minimising the potential for soil
erosion and pollution to down slope areas.

B.3 Land Disturbance

1. Where practicable, the soil erosion hazard on the site will be kept as low as possible and as
recommended in Table C.1.

Table C.1 Limitations to access

Construction Limited to 5 (preferably 2) | All site workers will clearly
areas metres from the edge of any | recognise these areas that, where
essential construction | appropriate, are identified with
activity as shown on the | barrier fencing (upslope) and
engineering plans. sediment fencing (downslope), or

similar materials.

Access areas Limited to a maximum width | The site manager will determine
of 5 metres and mark the location of these
zones onsite. They can vary in
position so as to best conserve
existing vegetation and protect
downstream areas while being
considerate of the needs of
efficient works activities. All site
workers will clearly recognise
these boundaries.
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Remaining lands | Entry prohibited except for
essential management works

B.4 Erosion Control Conditions

1.

Clearly visible barrier fencing shall be installed as shown on the plan and elsewhere at the
discretion of the site superintendent to ensure traffic control and prohibit unnecessary site
disturbance. Vehicular access to the site shall be limited to only those essential for construction
work and they shall enter the site only through the stabilised access points.

Soil materials will be replaced in the same order they are removed from the ground. It is
particularly important that all subsoils are buried and topsoils remain on the surface at the
completion of works.

Where practicable, schedule the construction program so that the time from starting land
disturbance to stabilisation has a duration of less than six months.

Notwithstanding this, schedule works so that the duration from the conclusion of land shaping
to completion of final stabilisation is less than 20 working days.

Land recently established with grass species will be watered regularly until an effective cover
has properly established and plants are growing vigorously. Further application of seed might
be necessary later in areas of inadequate vegetation establishment.

Where practical, foot and vehicular traffic will be kept away from all recently established areas

Earth batters shall be constructed in accordance with the Geotechnical Engineers Report or
with as law a gradient as practical but not steeper than:

e 2H:1V where slope length is less than 7 metres

e 2.5H:1V where slope length is between 7 and 10 metres
e 3H:1V where slope length is between 10 and 12 metres
e 4H:1V where slope length is between 12 and 18 metres
e 5H:1V where slope length is between 18 and 27 metres
e 6H:1V where slope length is greater than 27 metres

All earthworks, including waterways/drains/spillways and their outlets, will be constructed to
be stable in at least the design storm event.

During windy weather, large, unprotected areas will be kept moist (not wet) by sprinkling with
water to keep dust under control. In the event water is not available in sufficient quantities,
soil binders and/or dust retardants will be used or the surface will be left in a cloddy state that
resists removal by wind.

B.5 Pollution Control Conditions

1.

Stockpiles will not be located within 5 metres of hazard areas, including likely areas of high
velocity flows such as waterways, paved areas and driveways. Silt/ sediment fences and
appropriate stabilisation of stockpiles are to be provided as detailed on the drawings.
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2. Sediment fences will:

a) Be installed where shown on the drawings, and elsewhere at the discretion of the site
superintendent to contain the coarser sediment fraction (including aggregated fines) as
near as possible to their source.

b) Have a catchment area not exceeding 720 square meters, a storage depth (including both
settling and settled zones) of at least 0.6 meters, and internal dimensions that provide
maximum surface area for settling, and

c) Provide a return of 1 metre upslope at intervals along the fence where catchment area
exceeds 720 square meters, to limit discharge reaching each section to 10 litres/second in
a maximum 20-year t. discharge.

3. Sediment removed from any trapping device will be disposed in locations where further
erosion and consequent pollution to down slope lands and waterways will not occur.

4. Water will be prevented from directly entering the permanent drainage system unless it is
relatively sediment free (i.e. the catchment area has been permanently landscaped and/or
likely sediment has been treated in an approved device). Nevertheless, stormwater inlets will
be protected.

5. Temporary soil and water management structures will be removed only after the lands they
are protecting are stabilised.

B.6 Waste Management Conditions

Acceptable bind will be provided for any concrete and mortar slurries, paints, acid washings,
lightweight waste materials and litter. Clearance service will be provided at least weekly.

B.7 Site Inspection and Maintenance

1. Aself-auditing program will be established based on a Check Sheet. A site inspection using the
Check Sheet will be made by the site manager:

e At least weekly.

e Immediately before site closure.

e Immediately following rainfall events in excess of 5mm in any 24-hour period.
The self-audit will include:

e Recording the condition of every sediment control device

e Recording maintenance requirements (if any) for each sediment control device

e Recording the volumes of sediment removed from sediment retention systems, where
applicable

e Recording the site where sediment is disposed

e Forwarding a signed duplicate of the completed Check Sheet to the project
manager/developer for their information
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2. In addition, a suitably qualified person will be required to oversee the installation and
maintenance of all soil and water management works on the site. The person shall be required
to provide a short monthly written report. The responsible person will ensure that:

e The planis being implemented correctly
e Repairs are undertaken as required
e Essential modifications are made to the plan if and when necessary
The report shall carry a certificate that works have been carried out in accordance with the plan.

3. Waste bins will be emptied as necessary. Disposal of waste will be in a manner approved by
the Site Superintendent.

4. Proper drainage will be maintained. To this end drains (including inlet and outlet works) will
be checked to ensure that they are operating as intended, especially that,

e No low points exist that can overtop in a large storm event

e Areas of erosion are repaired (e.g. lined with a suitable material) and/or velocity of flow is
reduced appropriately through construction of small check dams of installing additional
diversion upslope.

o Blockages are cleared (these might occur because of sediment pollution, sand/soil/spoil
being deposited in or too close to them, breached by vehicle wheels, etc.).

5. Sand/soil/spoil materials placed closer than 2 meters from hazard areas will be removed. Such
hazard areas include and areas of high velocity water flows (e.g. waterways and gutters), paved
areas and driveways.

6. Recently stabilised lands will be checked to ensure that erosion hazard has been effectively
reduced. Any repairs will be initiated as appropriate.

7. Excessive vegetation growth will be controlled through mowing or slashing.

8. All sediment detention systems will be kept in good, working condition. In particular, attention
will be given to:

a) Recent works to ensure they have not resulted in diversion of sediment laden water away
from them

b) Degradable products to ensure they are replaced as required, and
c) Sediment removal, to ensure the design capacity or less remains in the settling zone.

9. Any pollutants removed from sediment basins or litter traps will be disposed of in areas where
further pollution to down slope lands and waterways should not occur.

10. Additional erosion and/or sediment control works will be constructed as necessary to ensure
the desired protection is given to down slope lands and waterways, i.e. make ongoing changes
to the plan where it proves inadequate in practice or is subjected to changes in conditions at
the work site or elsewhere in the catchment.

11. Erosion and sediment control measures will be maintained in a functioning condition until all
earthwork activities are completed and the site stabilised

12. Litter, debris and sediment will be removed from the gross pollutant traps and trash racks as
required.
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LOCATION i ittt et itenneeessesnsassssossnsnsssssssnssssonnns
INSPECTIONOFFICER .........cciiiiiinennrennnns DATE ..........cc0uen
SIGNATURE ittt iiiinaeeteennoaasssssssoansssssnnnassans
Legend: 0 oK O Not OK N/A Not applicable
Item Consideration Assessment
1 Public roadways clear of sediment. ...,
2 Entry/exit pads clear of excessive sediment deposition. ... ...,
3 Entry/exit pads have adequate void spacing to trap sediment. ... ...,
4 The construction site is clear of litter and unconfined rubbish. ... 000,
5 Adequate stockpiles of emergency ESC materials existonsite. ... ...,
6 Site dust is being adequately controlled. ... ...,
7 Appropriate drainage and sediment controls have been installed priortonew  ...........
areas being cleared or disturbed.
8 Up-slope “clean” water is being appropriately diverted around/throughthe  ...........
site.
9 Drainage lines are free of soil scour and sediment deposition. ... . ...,
10 No areas of exposed soil are in need of erosion control. ... ...,
11 Earth batters are free of “rill” erosion. .0,
12 Erosion control mulch is not being displaced by wind or water. ... ........
13 Long-term soil stockpiles are protected from wind, rain and stormwater flow  ...........
with appropriate drainage and erosion controls.
14 Sediment fences are free from damage. ...,
15 Sediment-laden stormwater is not simply flowing “around” the sediment ~ ...........
fences or other sediment traps.
16 Sediment controls placed up-slope/around stormwater inlets are appropriate  ...........
for the type of inlet structure.
17 All sediment traps are free of excessive sediment deposition. ... ... ...
18 The settled sediment layer within a sediment basin is clearly visible through ~ ...........
the supernatant prior to discharge such water.
19 All reasonable and practicable measures are being taken to control sediment  ...........
runoff from the site.
20 All soil surfaces are being appropriately prepared (i.e. pH, nutrients, roughness ...........
and density) prior to revegetation.
21 Stabilised surfaces have a minimum 70% soil coverage. = ... ...,
22 The site is adequately prepared for imminent storms. ... ...,
23 All ESC measures are in proper working order. ... ...,
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FLOOD ASSESSMENT
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C.1. INTRODUCTION
C.1.1. Introduction

This Appendix is provided to confirm technical parameters adopted in the Overland Flow Assessment,
as summarised in Section 4 of this report, for the proposed industrial estate development. The Study
Area has been identified by Bayside Council as being affected by overland flow from external
catchments on the north and west of the property.

The scope and primary objectives of the overland flow assessment, are as follows:

- Determine the design flows generated by the contributing external catchments for the 20%,
5%, 1%, 0.2%, 0.5% AEP & PMF storms; Hydrology would be based on RAFTS modelling.

- Assess the pre-development overland flow path through the development site for the 1% AEP
storm event;

- Assess the post-development levels on the effect of overland flow through the development
site for the listed range of storms including 1% AEP storm event so that potential impacts on
the development can be assessed and mitigated;

- Confirm that there is no adverse impact to upstream, downstream and adjacent properties as a
result of the development; and

- Confirm flood planning levels applicable to the development.

Appendix C provides technical detail to the summary and conclusions discussed in Section 4 of this
report.

1.1.2. Survey/DTM

Survey is required to define the physical attributes of the floodplain topography including the channel
cross sections and the associated floodplain levels.

The pre-development scenario survey has been compiled based on a detail site survey for areas within
the site, and for areas external to the site where detail survey is not available, digital terrain
information has been obtained through government sources in the form of ALS survey. The on-ground
survey information was completed in and around the study area to properly define the existing
overland flow path cross section and features.

For assessment of the post-development scenario, the proposed development levels and drainage
system (where appropriate) were then added to the pre-developed survey surface to create a post
developed surface to use in the TUFLOW model and scenario modelling. This DTM was imported to
the TUFLOW model to simulate land filling and proposed compensation areas in and around the flood
affected land.

The surveys and design surfaces were used as the basis for the digital terrain model (DTM) used in the
hydraulic modelling of the pre and post development scenario respectively.
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1.1.3. Previous Studies

WMAWater, on behalf of the City of Botany Bay, have undertaken a regional flood study of the Mascot,
Rosebery & Eastlakes (MRE) catchment, of which King Street is a component — Mascot, Rosebery &
Eastlakes Flood Study (March 2019).

The site is noted to be east of the Alexandria Canal. The site is noted to be a contributing catchment
of Botany Bay.

The site is located within the Industrial Zone and an overview of the study area is shown in Figure C1.1.
The area shown on the western portion of the site as being affected by overland flow from Kent Road
and Coward Street.

Figure C1.1. Excerpt of Figure 3 of WMAWater 2019 Study

C.2. CATCHMENT INVESTIGATION & HYDROLOGY
C.2.1. Contributing Catchment Definition

The contributing catchment comprises a combination of commercial and industrial land use with
approximately 90% impervious surfaces. For the pre-development condition, the total catchment area
contributing to the site flooding is approximately 44Ha, with a larger 45Ha catchment discharging into
the upstream portion of the Sydney Water stormwater channel. These catchments are shown below
in Figure C2.1.

Co14509.05-02d.rpt



CR¢

COWARD ST
650

SWC CAT 2 7-\ faii1.92.km
9.95.ha

16.93 ha 7
1.85 km // 1.58 km

BOURKE RD

15.49ha >
1.98 km

1175 ha
1.4 km

Figure C2.1. Overland Flow Contributing Catchment.

C.2.2. Hydrological Assessment of Existing Catchment

Flood hydrographs were assessed using a RAFTS model based on the contributing catchment. Rainfall
intensities and temporal patterns were derived from the Bureau of Meteorology online IFD tool and
Australian Rainfall and Runoff. Inflow hydrographs for the 1% AEP event are shown in Figures C2.2 to
C2.7. It was determined that the critical storm duration which produces peak flows for the contributing
catchments is the 60-minute storm event.

7 Maximum flow = 6.09 cu.m/s

6

Flow rate (cu.m/s)

0 10 20 30 40 50 60 70 80 90 100

Time (mins)

Figure C2.2. 1% AEP Inflow Hydrograph — SWC UPSTREAM.
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Figure 12.3. 1% AEP Inflow Hydrograph — BOURKE RD.
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Figure 12.4. 1% AEP Inflow Hydrograph — COWARD ST.
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Figure 12.5. 1% AEP Inflow Hydrograph — O’RIORDAN ST.
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Figure 12.6. 1% AEP Inflow Hydrograph — SWC CAT 1.
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Figure 12.7. 1% AEP Inflow Hydrograph — SWC CAT 2.

1.3. HYDRODYNAMIC MODEL DEVELOPMENT
1.3.1. Extent and Topography

The model extent is shown in Figure C3.1 of this appendix. The model begins approximately 500m
upstream of the development and extends to the Alexandria Canal, approximately 100m downstream
of the development site.

Inflow Boundaries

Design inflow hydrographs for the model catchments have been included at locations upstream of the
development site. Hydrographs have been input into the model boundary or directly into the pit and
pipe network where appropriate. Flows are based on hydrology as discussed in Section C.2.2 of this
Appendix.

The upstream boundary was located sufficiently upstream of the development to ensure the extent of
predicted impacts from the development would be covered and any modelling iterations would be
resolved clear of the development affectation zone.

Downstream Water Level Boundaries

The downstream water levels in Qantas Drive have been based on a normal outflow and design
gradient of 1%. The tailwater level in the Alexandria Canal have been set at an assumed tailwater level
based on the MRE flood study per the below table.

AEP (%) Downstream Boundary Level (m)
20 1.9

5 2

1 2.4
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COSTIN ROE
CONSULTING

0.5 2.5
0.2 2.55
PMF 4.0

Figure C3.1: Model Extent and Model Boundary Locations

C.3.3. Channel and Floodplain Roughness

Roughness values adopted in the model are contained in Table C2 below. These are generally
consistent with previous studies completed within the Council area and have been adopted in this
overland flow study.

Table C2. Adopted TUFLOW Element Roughness Values

Model Description Roughness
Element Parameter Value
1 Pipes 0.015

2 Concrete Lined Channel 0.015

3 Roads and Footpaths 0.022

4 Building (blockout)

Co14509.05-02d.rpt
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C.3.4. Model Validation

Model validation has been completed by comparing results of the TUFLOW modelling against the
results contained in the Bayside Council study from 2019. Model parameters were adjusted as
required to achieve acceptable agreement between the model output. The process for the validation
was as follows:

- Establish hydrology, peak flows and hydrograph for modelled events;

- Establish TUFLOW Model using defined parameters;

- Compare results of TUFLOW modelling with the Bayside Council Figures including flood depths,
flood levels, flood extents and hydraulics. The comparison is made at the peak of the
predicted parameters;

- Adjust roughness factors to align TUFLOW flood extent to align with the Bayside Council
Results.

Hydrology and peak flows were established as described in Section C.2.2 of this report.

A number of trial models and iterations of the TUFLOW model were performed. Adjustment of
roughness parameters were used to align the flood levels with those compiled in the council figures.

The comparison of the flood level results shows good alignment of those produced in the TUFLOW
model when compared with those of the council figures. The predicted flood extent is consistent
between the two models for the flood event modelled.

Given the differences in modelling techniques, parameters, predicted model accuracy (+/-0.2m) and
model components these differences are considered acceptable for the base model and for
continuation of post-developed scenario modelling.

C.3.5. Proposed Overland Flow Management Strategy

Flows from within the development sites have been only considered in the sizing of the stormwater
system and erosion control for the development sites. The proposed buildings will be set at the 1% AEP
level plus 0.5m freeboard per council policy.

Bayside Council require that overland flows from the upstream catchment to be conveyed through the
site. Council also requires proof that the proposed development does not increase the flood risk to
the surrounding properties. Further, the TUFLOW modelling and assessment confirms there is
negligible impact on upstream, downstream and/ or adjoining sites as a result of the proposed
developments.

Ca4. MODEL OUTPUT

Model output for pre and post development conditions for the Catchment flooding events on site as
discussed in earlier sections have been included in the following Figures.

We note the below figures represent predicted values at the peak of each event. The figures represent
predicted values at the peak of the 1% AEP.

C014509.05-02d.rpt
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C.5. FLOOD ASSESSMENT DISCUSSION

This Appendix to the Civil Engineering Report for 263-273 Coward Street, Mascot, NSW, has been
prepared to assess the effect of flooding on the proposed development, and also to confirm no
affectation on upstream downstream or adjoining properties. Further the assessment was also
completed to ensure that sufficient flood conveyance is available, post development, during the 1%
AEP and PMF flood event.

A TUFLOW hydrodynamic flood model has been completed and the pre and post development flood
events assessed for the 1% AEP rainfall event.

This Appendix confirms the technical input and detailed output completed as part of the assessment.
Appendix C is to be read in conjunction with Section 4 of this report.
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Appendix C2

FLOOD ASSESSMENT FIGURES
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Appendix D

SYDNEY WATER OSD CONSULTATION

Dznigl,

‘0n Site Detention is not required for any development downstream of Kent Read, if the development make direct stormwater connection to Sydney Water's stormwater

pipefchannel.

As your property 263 - 273 Coward Strest Mascot is located on the downstream side of the Kent Road, On Site Detention is not required if you make direct stormwater
connection to Sydney Water's stormwater channel,

If you are discharging stormwater into any of the Council stormwater assets or kerb and gutter, then you ne=d 1o liais2 with Council regarding their On site Detzntion

requirements.

‘waater quality objectives are as per Council's determination, and you need to liaise with Council regarding this matter. In the event if the Council did not make any decision in
relation to Water Quality cbjectives, then following requirements would zpply if you discharged stormwater directly into Sydney Water's stormwater system:

Discharged Stormwater Quality Targets

stormwater run-off from the site should be of zpproprizte quality before discharge into 3 Sydney Watsr 3532t or system. Developments must demonstrate stormwater guality
improvement measures that meet the following specified stormwater pollutant reductions:

Pollutant Pollutant load reduction objective [%)
=ross Pollutants [=5mm) 30
Total Buspended Solids ES
Total Phosphorus 55
Total Nitrogen 45

you may use our tonl, through the website below, to determine whether your development is Deemead to Comply. In some cases though, we may request an eWater MUSIC

model before approving your connection.

wmathers.oom.auw #

hitt;

Best Regards

Planning and Technical
Business Development
Sydney Water, Level 13, 1 Smith Strest, Parmamatta M5W 2150

WATER I
TURNIT 50 voUR SHOWER DOES
OFF BOB  TURN INTO A SAUNA

Find out more

Sydney Water acknowledges the traditional custodians
of the waters and land on which we work, e and kearm.

Co014509.05-02d.rpt



