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1 EXECUTIVE SUMMARY
This document is a stormwater management and strategy report for the proposed Mixed-Use
subdivision located at the corner of French Street and the Great Western Highway, in the suburb

Kingswood.

This report assesses the following:-

1. The flooding impact;
2. The proposed strategy for the internal stormwater drainage; and

3. The road network design.

The report describes the proposed masterplan in general and the Stage 1 Development Application in
specific.

The site is identified as the Werrington Mixed-Use Area. The site is divided into residential and
employment zoning. The residential zone is subject to a Stage 1 Development Application and a
Stage 2 planning proposal.

The site is located within the Werrington Creek Catchment Area. A watercourse (classified as
Category 2) draining in a South-North direction bisects the site. The watercourse collects the runoff
from a culvert crossing under the Great Western Highway. The watercourse terminates in a culvert
under the Western Railway line.

A flood study for the watercourse has been prepared. The study assesses the existing and the
proposed flooding scenarios following the development of the site. The impacts of the flooding on the
development and vice versa are considered. The results of the simulations indicate that the proposed
subdivision is outside the flood prone area and does not alter the flooding characteristics through the
site.

Provisions are made for the internal drainage network servicing the proposed subdivision. The
stormwater management involves the following aspects:-

» Urban drainage design to drain all the lots into the street drainage system. The design caters
for a 10-year ARI storm event;

e Provision of On-Site Detention (OSD) systems to control the discharge flows from the site.
The OSDs are provided in the shape of basins/ponds located in the drainage reserve; and

e Provision of water quality measures to control the quality of water discharging from the site to
current industry standards and Council requirements (refer Table 3). These measures include
water quality bio-retention ponds and gross pollutant traps. The ponds are combined with the
OSD ponds;

The civil design is carried out in accordance with Council's DCP and technical guidelines. The
designs are reflected in the long sections and the typical cross sections detailed in the design
drawings. Reference is made to Appendix 6 for more details.
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2 INTRODUCTION

2.1Brief

Cardno ITC have been engaged by Middle East Pty Ltd (The Client) to prepare the subdivision civil
design plans for the site at the corner of French Street and The Great Western Highway in Kingswood
for the purpose of providing new residential lots.

The Client is proposing to submit a Masterplan for the site and concurrently a Stage 1 Development
Application for new residential properties. The site is identified as the Werrington Mixed-Use Area and

is controlled by a Development Control Plan prepared by Penrith City Council (PCC) and is known as
the “Werrington Mixed-Use Area DCP".

The site is a large land previously owned and occupied by the Defence Forces. A watercourse
draining in a South-North direction bisects the site. The watercourse is identified as Category 2 by

Council and is located in a conservation area. The subdivision is proposed outside the conservation
area.

Cardno ITC was commissioned to carry out the following tasks: -

o A flood study for the watercourse. The study involved hydrological and 1-D hydraulic
simulations;

» The civil design of the road network; and

e The stormwater drainage design.

A site visit was undertaken on the 13th of January 2011 to familiarise with the site and the
surrounding catchment and to determine opportunities and constraints.

Liaison with the relevant authorities was made including Council, Sydney Water, RTA, The Office of
Nepean Hawkesbury and the Department of Water and Energy. Refer to Appendix 7 for copies of
correspondence received from the relevant authorities.

This report was compiled to describe the tasks undertaken by Cardno ITC and to provide

recommendations relating to the proposed subdivision. This report should be read in conjunction with
the design drawings as listed below: -

e (C100 - Title Sheet;

¢ C101 - Site Plan / Staging Plan;

e (C200 — General Arrangement Plan;

¢ C201 — Cut & Fill Plan (not issued in the revised set of drawings);

e (C300 — Road Longitudinal Sections — Road 1, 2, 3 & 5;

e (301 - Road Longitudinal Sections ~ Road 6, 7, 8 & 9 — Road Typical Sections;
e (C400 - Stormwater Longitudinal Sections — Sheet 1 of 3;

« (401 — Stormwater Longitudinal Sections — Sheet 2 of 3;

s  (C402 — Stormwater Longitudinal Sections — Sheet 3 of 3;

e (500 — Details Sheet.
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2.2Report Structure
This report is structured as follows:-

Section 1 — Executive Summary: this section summarises the tasks and the results of the
design and analysis;

Section 2 - Introduction: this section includes the preliminaries and the objectives of the
report;

Section 3 - Glossary: this section includes the definition of the terms used in the report;

Section 4 - Project Description: this section describes the existing site, the proposed
development and the requirements of the authorities:

Section 5 — Stormwater Management: the design standards adopted for the internal
stormwater are outlined in this section;

Section 6 — Flood Management: this is the main core section of the report where the
hydrology and the hydraulic simulations are detailed:;

Section 7 - Civil Design: the design standards relating to the road design, grading, and other
civil components are included in this section: and

Section 8 — Appendices: the documents referenced in this report are included in this section.

2.3References
The following documents have been reviewed and checked against the site conditions.

1.

Survey drawing ref. A734 prepared by Whelans In-Sites and dated 16/12/2002 detailing the
site topography, contours and drainage structures;

2. Survey drawings ref. 3140DT rev. ¢1 prepared by Stratasurv and dated 19/04/2011 detailing
specific areas of the site as requested by Cardno ITC;

3. Proposed subdivision and lots layout plan ref. 3140STAGEO1 rev. al10 prepared by
Stratasurv and dated 19/12/2011;

4. Proposed Master Plan Study and layout plan prepared by Tony Owen Partners;

5 Pr{:-{)DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 29 July
2010;

6. Pre-DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 8
September 2010;

7. Pre-DA meeting attended by Cardno ITC in Penrith City Council chambers on 01/03/2011;

8. Catchment Map for the watercourse received from Penrith City Council dated 18 January
2010;

9. Penrith City Council “Development Control Plan 2010, sections C3, C8, C10, C11 & C13:

10. Penrith City Council "Werrington Mixed-Use Area” DCP (effective 23 February 2007);

11. Penrith City Council “Guidelines For Engineering Works and Subdivisions and
Developments”, part 1 design & part 2 construction dated 20 May 1997;

12. Penrith City Council “WELL Precinct Development Contributions Plan 2008";

13. The NSW Government “Floodplain Development Manual® April 2005; and
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14. "Australian Rainfall & Runoff’ (AR&R 1997) by Engineers Australia.
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3 GLOSSARY

Annual Exceedance Probability (AEP)

The chance of a flood of a given or a larger size occurring in any one year, usually expressed as a
percentage.

Australian Height Datum (AHD)

A common national surface level datum approximately corresponding to mean sea level.

Average Recurrence Interval (ARI)

The long term average number of years between the occurrence of a flood as big as or larger than the
selected event.

Catchment

The land area draining through the main stream, as well as tributary streams, to a particular site. It
always relates to an area above a specific location.

Flood

Relatively high stream flow which overtops the natural or artificial banks in any part of a stream, river,
estuary, lake or dam, and/or local overland flooding associated with major drainage before entering a
watercourse.

Flood Liable Land

Land susceptible to flooding by the PMF.

Flood Planning Levels (FPLs)

Are the combinations of flood levels and freeboards selected for floodplain risk management
purposes.

Freeboard

Is a factor of safety typically used in relation to the setting of floor levels.

Habitable Room

In industrial or commercial situation: an area used for offices or to store valuable possessions
susceptible to damage in the event of a flood.

Peak Discharge

The maximum discharge occurring during a flood event.

Probable Maximum Flood

PMF is the largest flood that could conceivably occur at a placation, usually estimated from probable
maximum precipitation.

Probable Maximum Precipitation

PMP is the greatest depth of precipitation for a given duration meteorologically possible over a given
size storm area at a particular location at a particular time of the year.

Runoff

The amount of rainfall which actually ends up as stream flow.
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4 PROJECT DESCRIPTION

4.1 Site Location

The development site is located on the corner of French Street and The Great Western Highway in
the suburb of Kingswood. Figure 1 below shows the location of the site.

The overall site covers an area of 22.03ha (as per the survey) and is currently a vacant land. A
watercourse draining a culvert system under the Great Western Highway bisects the site from south
to north.

The watercourse starts from the southern boundary with the highway down to a culvert system under
the railway line, which delimits the northern boundary of the site. The western boundary of the site is
limited by French Street while the eastern boundary is bounded by adjoining properties and vacant
land.
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4.2Development Description
The Client is proposing to subdivide the site, which is already zoned as Mixed-Use Area under
Council's current DCP. The intent of the proposal is to provide a masterplan for the whole site and a
development application for a Staged residential subdivision.

The layout of the proposed masterplan subdivision is shown below. The staging is also shown
different colours as well.

i {
STAGHG PN |

1 L o gy P | STRATASURY

I:- FREWCH STRELT L GREAT WISTERN
HEGHWAY. W

i —— ek o e

—
Rlstes ——LLleal= === = e e

4.3 Site Investigation
A site inspection was carried out by Cardno ITC to familiarise with the site and the surrounding
catchment area.

The investigation covered the existing condition of the site, the existing ponds, the watercourse, the
culverts under the Great Western Highway and the constructed road and the associated
infrastructure. The culverts under the Great Western Railway could not be inspected due to
overgrown vegetation in that area.

At the time of our inspection, the watercourse was dry. It is understood that the watercourse flows
only during a rainfall event.

4.4 Authorities Requirements

4.4.1  Penrith City Council
The site is located in the Local Government Area of Penrith City Council (PCC). The requirements of
PCC are summarised in this section.

The key requirements of PCC in relation to subdivision, flooding and stormwater management are as
follows:-
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The watercourse traversing the site is classified as Category 2 and requires 20m core riparian
corridor width and 10m vegetated setback on each side totaling an overall width of 40m.
(Refer Table C3.3 of DCP 2010);

50% flow reduction in downstream pipe systems for partial blockage to be made:

On-Site Detention is required for the proposed development. The OSDs should be located
above the 5-year ARI flood level;

Water quality requirements to Council's DCP will be required. Level 2 modeling is required
because the site falls under the "Medium (10-50ha)” category; and

The proposed ponds can be located within the drainage reserve as shown in the “Werrington
Mixed Use Area” DCP.

4.4.2 Sydney Water

With respect to stormwater, Sydney Water has advised that it does not own any infrastructure in the
area and would not have any requirements for stormwater management or flooding.

443 Office of Nepean and Hawkesbury

The watercourse is a category 2 so it needs to have 20m riparian width each side of the top of
bank of the watercourse;

Enough space should be allowed for any water quality or quantity basins/structures: and

Removal of any current works in the watercourse riparian area should be OK with adequate
environmental protection, but will need a controlled activity approval. It is best to do this via
an integrated development application.
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5 STORMWATER MANAGEMENT

5.1 General
The stormwater management covers several aspects of the stormwater design. It includes the
following: -

e Urban road drainage design;
¢ Inter-allotment drainage design for sites with lands that fall away from the street:
¢ On-Site Detention as requested by Council; and

e  Water quality control.
These components are designed to address the requirements of the relevant authorities.

5.2 Urban Drainage Design

The pipe/pit system including the inter-allotment drainage are designed to cater for 10-year ARI storm
event with overland flowpath provided for storms in excess of the design storm. The road drainage
has been designed using the minor/major system approach with the piped network being the minor
and the roads being the major. Refer to the IFD table included in Appendix 1 for rainfall intensity
values adopted in the design.

The stormwater drainage will generally follow the natural gradient of the site. Ultimately, the discharge
from the site will be maintained to the culverts under the railway line.

An impervious fraction of 0.80 has been adopted for the purpose of sizing the pipe system servicing
the subdivision. The following runoff coefficients have been used: -

e Cy =0.83;and

° Cmg =0.95.
The following times of concentration have been adhered to: -

e Minimum t, = 6 minutes; and

o  Maximum t. = 20 minutes.

5.3 On-Site Detention

The On-Site Detention (OSD) basins have been sized using “DRAINS” software. The simulations
ensured that the site discharge in all storms for the post-developed conditions does not exceed the
pre-developed natural state of the site.

It is proposed to retain the existing pond servicing the employment zone and Road 1 (refer to design
drawings for location and details). The pond has been constructed as part of the previous subdivision
of the site.

Two additional OSD basins are proposed as part of this subdivision to control the runoff from the
areas north of Road 1. Basin 1 has a capacity of 1746m> and controls the runoff from the site area
west of the conservation zone. Basin 2 has a capacity of 1014m? and controls the runoff from the site
area east of the conservation zone. Refer to General Arrangement Plan (DRG C200) for location of
Basins 1 & 2.

The table on the following page summarises the results of the DRAINS model. The controlled peak
flow from the On-Site Detention basins is equal or less than the existing peak flow in all storm events.
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Table 1 Summary Results of Basin 1 Sizing

Uncontrolled Controlled

iy Fgsarete Tt Reor  Poeroe sy o toum
5 0.64 1.67 0.63 0.63 0 995
20 1.19 2.37 1.07 0.71 0.36 1478
100 1.86 3.09 1.86 0.74 1.12 1746
Table 2 Summary Results of Basin 2 Sizing
i) SO DT’ ey PReOFw  Spvy 05D o
(m3/s) (m¥/s)
5 0.50 1.20 0.50 0.50 0 576
20 0.89 1.67 0.82 0.59 0.23 874
100 1.38 2.1 1.38 0.62 0.76 1014

5.4 Water Quality

To address the water quality requirements, the site’s runoff will be treated prior to discharging into the
railway culverts. It is proposed to use a treatment train approach to meat the water quality objectives.

The site is classified “Medium (10-50ha) under Council DCP 2010 Section C3 and hence a Level 2
(Actual Event Load) is required to assess the pollutants load from a storm event on a daily basis.

The following table summarises the requirements for pollution retention criteria as required by

Council.
Table 3 Poliution Retention Criteria
Pollutant Description Retention Criteria
: All anthropogenic material (cans, o ) ;
Litter bottles, wrapping, efc.) 70% of material = 5mm diameter
Coarse Sediment Coarse sand (=:0.5mm) 80% of the load for particles < 0.5mm diameter
Nutrients Total Phosphorus & total Nitrogen 45% retention of the load for each
Fine Particles Fine sand (:0.05mm) 50% of the load for particles < 0.1mm diameter

Free floating viscous liquids >
Free Oil & Grease 150um that do not emulsify in 90% of the load with no visible discharges
aqueous solutions

The treatment train approach adopted for the subdivision is described below.

a. Itis assumed that each lot will be fitted with an individual rainwater reuse tank in the future
when the lots will be developed with residential single dwellings to respond to BASIX
requirements;

b. Itis proposed to install gross pollutant traps in front of the OSD basins. The devices will be
designed to capture litter, gross and fine sediments and hydrocarbons generated from the
site to manufacturer's requirements. The gully pits in the streets will be fitted with trash
baskets only if required by Council; and
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1 EXECUTIVE SUMMARY

This document is a stormwater management and strategy report for the proposed Mixed-Use
subdivision located at the corner of French Street and the Great Western Highway, in the suburb
Kingswood.

This report assesses the following:-

1. The flooding impact;
2. The proposed strategy for the internal stormwater drainage; and

3. The road network design.

The report describes the proposed masterplan in general and the Stage 1 Development Application in
specific.

The site is identified as the Werrington Mixed-Use Area. The site is divided into residential and
employment zoning. The residential zone is subject to a Stage 1 Development Application and a
Stage 2 planning proposal.

The site is located within the Werrington Creek Catchment Area. A watercourse (classified as
Category 2) draining in a South-North direction bisects the site. The watercourse collects the runoff
from a culvert crossing under the Great Western Highway. The watercourse terminates in a culvert
under the Western Railway line.

A flood study for the watercourse has been prepared. The study assesses the existing and the
proposed flooding scenarios following the development of the site. The impacts of the flooding on the
development and vice versa are considered. The results of the simulations indicate that the proposed
subdivision is outside the flood prone area and does not alter the flooding characteristics through the
site.

Provisions are made for the internal drainage network servicing the proposed subdivision. The
stormwater management involves the following aspects:-

e Urban drainage design to drain all the lots into the street drainage system. The design caters
for a 10-year ARI storm event;

* Provision of On-Site Detention (OSD) systems to control the discharge flows from the site.
The OSDs are provided in the shape of basins/ponds located in the drainage reserve; and

e Provision of water quality measures to control the quality of water discharging from the site to
current industry standards and Council requirements (refer Table 3). These measures include
water quality bio-retention ponds and gross pollutant traps. The ponds are combined with the
OSD ponds;

The civil design is carried out in accordance with Council's DCP and technical guidelines. The
designs are reflected in the long sections and the typical cross sections detailed in the design
drawings. Reference is made to Appendix 6 for more details.
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2 INTRODUCTION

2.1Brief
Cardno ITC have been engaged by Middle East Pty Ltd (The Client) to prepare the subdivision civil
design plans for the site at the corner of French Street and The Great Western Highway in Kingswood
for the purpose of providing new residential lots.
The Client is proposing to submit a Masterplan for the site and concurrently a Stage 1 Development
Application for new residential properties. The site is identified as the Werrington Mixed-Use Area and

is controlled by a Development Control Plan prepared by Penrith City Council (PCC) and is known as
the "Werrington Mixed-Use Area DCP".

The site is a large land previously owned and occupied by the Defence Forces. A watercourse
draining in a South-North direction bisects the site. The watercourse is identified as Category 2 by

Council and is located in a conservation area. The subdivision is proposed outside the conservation
area.

Cardno ITC was commissioned to carry out the following tasks: -

e A flood study for the watercourse. The study involved hydrological and 1-D hydraulic
simulations;

¢ The civil design of the road network; and

e The stormwater drainage design.

A site visit was undertaken on the 13th of January 2011 to familiarise with the site and the
surrounding catchment and to determine opportunities and constraints.

Liaison with the relevant authorities was made including Council, Sydney Water, RTA, The Office of
Nepean Hawkesbury and the Department of Water and Energy. Refer to Appendix 7 for copies of
correspondence received from the relevant authorities.

This report was compiled to describe the tasks undertaken by Cardno ITC and to provide

recommendations relating to the proposed subdivision. This report should be read in conjunction with
the design drawings as listed below: -

 C100 - Title Sheet;

e C101 - Site Plan / Staging Plan;

e (C200 — General Arrangement Plan:

e (G201 - Cut & Fill Plan (not issued in the revised set of drawings);

e (300 - Road Longitudinal Sections — Road 1, 2,3&5;

e (€301 - Road Longitudinal Sections — Road 6, 7, 8 & 9 — Road Typical Sections;
» C400 - Stormwater Longitudinal Sections — Sheet 1 of 3:

e C401 - Stormwater Longitudinal Sections — Sheet 2 of 3

e C402 — Stormwater Longitudinal Sections - Sheet 3 of 3;

e C500 — Details Sheet.

Revision A6 French Street & Great Western Highway Page 2
Civil, Flooding & Stormwater Management

Document Set ID: 9607375
Version: 1, Version Date: 31/05/2021



Q:’ Cardno

ITc

Shaping the Future

Cardno ITC

2.2Report Structure
This report is structured as follows:-

Section 1 — Executive Summary: this section summarises the tasks and the results of the
design and analysis;

Section 2 — Introduction: this section includes the preliminaries and the objectives of the
report;

Section 3 — Glossary: this section includes the definition of the terms used in the report;

Section 4 — Project Description: this section describes the existing site, the proposed
development and the requirements of the authorities:

Section 5 — Stormwater Management: the design standards adopted for the internal
stormwater are outlined in this section:

Section 6 — Flood Management: this is the main core section of the report where the
hydrology and the hydraulic simulations are detailed:

Section 7 — Civil Design: the design standards relating to the road design, grading, and other
civil components are included in this section; and

Section 8 — Appendices: the documents referenced in this report are included in this section.

2.3 References
The following documents have been reviewed and checked against the site conditions.

1.

Survey drawing ref. A734 prepared by Whelans In-Sites and dated 16/12/2002 detailing the
site topography, contours and drainage structures:

2. Survey drawings ref. 3140DT rev. ¢1 prepared by Stratasurv and dated 19/04/2011 detailing
specific areas of the site as requested by Cardno ITC;

3. Proposed subdivision and lots layout plan ref. 3140STAGEQ1 rev. ai0 prepared by
Stratasurv and dated 19/12/2011;

4. Proposed Master Plan Study and layout plan prepared by Tony Owen Partners;

5. Pre-DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 29 July
2010;

6. Pre-DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 8
September 2010;

7. Pre-DA meeting attended by Cardno ITC in Penrith City Council chambers on 01/03/2011;

8. Catchment Map for the watercourse received from Penrith City Council dated 18 January
2010;

9. Penrith City Council “Development Control Plan 2010", sections C3,C8,C10,C11 & C13;

10. Penrith City Council “Werrington Mixed-Use Area” DCP (effective 23 February 2007);

11. Penrith City Council “Guidelines For Engineering Works and Subdivisions and
Developments”, part 1 design & part 2 construction dated 20 May 1997;

12. Penrith City Council “WELL Precinet Development Contributions Plan 20087

13. The NSW Government “Fioodplain Development Manual April 2005; and
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3 GLOSSARY

Annual Exceedance Probability (AEP)

The chance of a flood of a given or a larger size occurring in any one year, usually expressed as a
percentage.

Australian Height Datum (AHD)

A common national surface level datum approximately corresponding to mean sea level.

Average Recurrence Interval (ARI)

The long term average number of years between the occurrence of a flood as big as or larger than the
selected event.

Catchment

The land area draining through the main stream, as well as tributary streams, to a particular site. It
always relates to an area above a specific location.

Flood

Relatively high stream flow which overtops the natural or artificial banks in any part of a stream, river,
estuary, lake or dam, and/or local overland flooding associated with major drainage before entering a
watercourse.

Flood Liable Land

Land susceptible to flooding by the PMF.

Flood Planning Levels (FPLs)

Are the combinations of flood levels and freeboards selected for floodplain risk management
purposes.

Freeboard

Is a factor of safety typically used in relation to the setting of floor levels.

Habitable Room

In industrial or commercial situation: an area used for offices or to store valuable pOssSessions
susceptible to damage in the event of a flood.

Peak Discharge

The maximum discharge occurring during a flood event.

Probable Maximum Flood

PMF is the largest flood that could conceivably occur at a placation, usually estimated from probable
maximum precipitation.

Probable Maximum Precipitation

PMP is the greatest depth of precipitation for a given duration meteorologically possible over a given
size storm area at a particular location at a particular time of the year.

Runoff

The amount of rainfall which actually ends up as stream flow.
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4 PROJECT DESCRIPTION

4.1Site Location

The development site is located on the corner of French Street and The Great Western Highway in
the suburb of Kingswood. Figure 1 below shows the location of the site.

— ‘"m;.j

The overall site covers an area of 22.03ha (as per the survey) and is currently a vacant land. A
watercourse draining a culvert system under the Great Western Highway bisects the site from south
to north.

The watercourse starts from the southern boundary with the highway down to a culvert system under
the railway line, which delimits the northern boundary of the site. The western boundary of the site is
limited by French Street while the eastern boundary is bounded by adjoining properties and vacant
land.
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4.2Development Description

The Client is proposing to subdivide the site

Council's current DCP. The intent of the
development application for a Staged res

. Which is already zoned as Mixed-Use Area under
proposal is to provide a masterplan for the whole site and a
idential subdivision.

The layout of the proposed master,

plan subdivision is shown below. The staging is also shown

different colours as well.
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4.3 Site Investigation
A site inspection was carried out by Cardno ITC to familiarise with the site and the surrounding

catchment area.

The investigation covered the existing condition of the

culverts under the Great Western Hi
infrastructure. The culverts under the
overgrown vegetation in that area.

Great

At the time of our inspection, the watercourse
only during a rainfall event.

4.4 Authorities Requirements

4.4.1  Penrith City Council

The site is located in the Local Government Area of P

PCC are summarised in this section.

The key requirements of PCC in relation to subdivi

follows:-

site, the existing ponds, the watercourse, the

ghway and the constructed road and the associated

Western Railway could not be inspected due to

was dry. It is understood that the watercourse flows

enrith City Council (PCC). The requirements of

sion, flooding and stormwater management are as
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The watercourse traversing the site is classified as Category 2 and requires 20m care riparian
corridor width and 10m vegetated setback on each side totaling an overall width of 40m.
(Refer Table C3.3 of DCP 2010);

50% flow reduction in downstream pipe systems for partial blockage to be made;

On-Site Detention is required for the proposed development. The OSDs should be located
above the 5-year AR flood level;

Water quality requirements to Council’'s DCP will be required. Level 2 modeling is required
because the site falls under the “Medium (10-50ha)" category; and

The proposed ponds can be located within the drainage reserve as shown in the “Werrington
Mixed Use Area” DCP.

442 Sydney Water

With respect to stormwater, Sydney Water has advised that it does not own any infrastructure in the
area and would not have any requirements for stormwater management or flooding.

4.4.3 Office of Nepean and Hawkesbury

The watercourse is a category 2 so it needs to have 20m riparian width each side of the top of
bank of the watercourse;

Enough space should be allowed for any water quality or quantity basins/structures; and

Removal of any current works in the watercourse riparian area should be OK with adequate
environmental protection, but will need a controlled activity approval. It is best to do this via
an integrated development application.
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5 STORMWATER MANAGEMENT

5.1 General
The stormwater management covers several aspects of the stormwater design. It includes the
following: -

= Urban road drainage design;

e Inter-allotment drainage design for sites with lands that fall away from the street;
* On-Site Detention as requested by Council; and

e Water quality control.
These compenents are designed to address the requirements of the relevant authorities.

5.2 Urban Drainage Design

The pipe/pit system including the inter-allotment drainage are designed to cater for 10-year ARI storm
event with overland flowpath provided for storms in excess of the design storm. The road drainage
has been designed using the minor/major system approach with the piped network being the minor
and the roads being the major. Refer to the IFD table included in Appendix 1 for rainfall intensity
values adopted in the design.

The stormwater drainage will generally follow the natural gradient of the site. Ultimately, the discharge
from the site will be maintained to the culverts under the railway line.

An impervious fraction of 0.80 has been adopted for the purpose of sizing the pipe system servicing
the subdivision. The following runoff coefficients have been used: -

o (3 =10.83; and

. C]oo =0.95.
The following times of concentration have been adhered to: -

e Minimum t. = 6 minutes; and

¢ Maximum t, = 20 minutes.

5.3 On-Site Detention

The On-Site Detention (OSD) basins have been sized using “DRAINS" software. The simulations
ensured that the site discharge in all storms for the post-developed conditions does not exceed the
pre-developed natural state of the site.

It is proposed to retain the existing pond servicing the employment zone and Road 1 (refer to design
drawings for location and details). The pond has been constructed as part of the previous subdivision
of the site.

Two additional OSD basins are proposed as part of this subdivision to control the runoff from the
areas north of Road 1. Basin 1 has a capacity of 1746m® and controls the runoff from the site area
west of the conservation zone. Basin 2 has a capacity of 1014m® and controls the runoff from the site
area east of the conservation zone. Refer to General Arrangement Plan (DRG C200) for location of

Basins 1 & 2.

The table on the following page summarises the results of the DRAINS model. The controlled peak
flow from the On-Site Detention basins is equal or less than the existing peak flow in all storm events.
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Table 1 Summary Results of Basin 1 Sizing

Uncontrolled Controlled

Peak Flow Peak Flow Piped Flow Spillway OSD Volume

AR (yrs) Existing Peak

Flow (m¥/s) (m¥s) (msls) (m¥fs) Flow (m?3/s) (m3)

5 0.64 1.67 063 0.63 0 995

20 1.19 2.37 1.07 0.71 0.36 1478

100 1.86 3.09 1.86 0.74 1.12 1746

Table 2 Summary Results of Basin 2 Sizing
wigry  FsnoPk Py heariow  TReOw Sy 05D Udume
(m3/s) (m3/s)

5 0.50 1.20 0.50 0.50 0 576

20 0.89 1.67 0.82 0.59 0.23 874

100 1.38 211 1.38 0.62 0.76 1014

5.4 Water Quality

To address the water quality requirements, the site’s runoff will be treated prior to discharging into the
railway culverts. It is proposed to use a treatment train approach to meat the water quality objectives.

The site is classified “Medium (10-50ha) under Council DCP 2010 Section C3 and hence a Level 2
(Actual Event Load) is required to assess the pollutants load from a storm event on a daily basis.

The following table summarises the requirements for pollution retention criteria as required by

Council.
Table 3 Pollution Retention Criteria
Pollutant Description Retention Criteria
: All anthropogenic material (cans, S : :
Litter bottles, wrapping, etc.) 70% of material > 5mm diameter
Coarse Sediment Coarse sand (:0.5mm) 80% of the load for particles < 0.5mm diameter
Nutrients Total Phosphorus & total Nitrogen 45% retention of the load for each
Fine Particles Fine sand (20.05mm) 50% of the load for particles < 0.1mm diameter
Free fioating viscous liquids >
Free Oil & Grease 150um that do not emulsify in 90% of the load with no visible discharges

aqueous solutions

The treatment train approach adopted for the subdivision is described below.

a. It is assumed that each lot will be fitted with an individual rainwater reuse tank in the future
when the lots will be developed with residential single dwellings to respond to BASIX
requirements;

b. Itis proposed to install gross pollutant traps in front of the OSD basins. The devices will be
designed to capture litter, gross and fine sediments and hydrocarbons generated from the
site to manufacturer's requirements. The gully pits in the streets will be fitted with trash
baskets only if required by Council; and
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c. Water quality bio-retention ponds are proposed in conjunction with the OSD basins. The
basins will be underlain with a layer of fine material and a network of subsoil pipes. The
purpose of the fine material is to treat the runoff from the 3-month storm through percolation.
The runoff will be drained through the subsoil network and discharged into the stormwater
system. The ponds could possibly have an extended depth as well to allow for more
treatment volume and time.

The performance of the above treatment train measures will be verified against the criteria in Table 3
by calculations and real rainfall event simulations using “MUSIC” software in the advanced stages of
the design development.

55 Water Cycle Management Facilities Contributions

Under the WELL Precinct Development Contributions Plan, there are contributions for the Water
Cycle Management Facilities to be provided by the developer. The contributions for the Werrington
Mixed Use Area are calculated as follows:-

Net Developable Area of the site for Stage 1 (for catchments) = 8.618ha;
Contributions per hectare = $209,040.00. This includes for the land acquisition and the works for both
wp8-r1 & wp8-r2 as noted in the DCP;

The Water Cycle Management Facilities Contributions are: 8.618 x 209040 = $1,801,506.72.

Revision A6 French Street & Great Western Highway Page 11
Civil, Flooding & Stormwater Management

Document Set ID: 9607375
Version: 1, Version Date: 31/05/2021



(_‘ Cardno
ITC

Shaping the Future

Cardno ITC

6 FLOOD MANAGEMENT

6.1 Description

This section outlines the flooding requirements for the proposed subdivision due to the presence of
the watercourse. For the purpose of the Master Plan submission, Cardno ITC have carried out a flood
study to determine the impacts of the flooding if there are any.

The site is bisected by a watercourse traversing the site from the culverts under the Great Western
Highway down to the culverts under the Railway Corridor. The area of the watercourse is considered
a conservation zone and is potentially subject to flooding in major storm events.

The culverts are as follows:-

e Under the Great Western Highway: two box sections 1.86m wide and 1.25m high; and

o Under the Great Western Railway: one circular conduit 1.5m diameter.

Ancther minor overland flowpath enters the site from the eastern boundary and connects to the
watercourse in the middle of the site.

The flood study is divided into two sections: hydrological and hydraulic simulations. These simulations
respond to Council’s requirements.

6.1.1  Hydrology
The hydrological analysis of the flood study identifies the characteristics of the catchment and
determines the flood peak discharge through the site.

The rainfall intensities obtained from Council's Guidelines for Works and Subdivisions (1997) and
included in Appendix 1, have been used in the hydrological “DRAINS” model prepared to simulate the
runoff for the upstream catchment.

6.1.2 Hydraulic Simulations

The flood peak values derived from the hydrological analysis are used to assess the capacity of the
watercourse to carry the flows and to determine the peak flood levels expected to be reached for each
storm event.

The hydraulic simulations have been carried out using the 1-D software "HECRAS" as required by
Council. The existing watercourse cross sectional area has been extracted from the detailed survey
plan of the site and used to build the "HECRAS” model. The extent of the model is limited to the site
boundaries.

6.2 Hydrological Modelling

A "DRAINS" model is built to replicate the catchment's hydrology and to estimate the peak flood
discharges for any observed or synthetic storm. Parameters such as catchment area, impervious area
and rainfall losses are used to describe the catchment response to a specific rainfall event in order to
generate synthetic peak flood flows where required.

The catchment area was subdivided into several sub-catchments based on the topography and the
outlet controls (i.e. location of culverts, roads blocking flows, direction of flows, etc.). Reference is
made to Appendix 2 for the layout of the sub-catchments.

The catchment area extends into the Western Sydney University to the South. The impact of the
ponds servicing the university has not been included in the simulations. These could have a retarding
affect on the runoff and could potentially reduce the peak flood discharge into the site. The approach
is rather conservative and could lead to higher flows through the site but is considered acceptable for
the purpose of this study.

Revision A6 French Street & Great Western Highway Page 12
Civil, Flooding & Stormwater Management

Document Set ID: 9607375
Version: 1, Version Date: 31/05/2021



QF) Cardno

G Cardno ITC

Shaping the Future

The catchment extends into adjoining properties to the east. This catchment has been included as a
separate sub-catchment, which drains through a depression within the site and discharges into the
watercourse.

The northern and western boundaries of the catchment are bounded by the railway corridor and
French Street respectively. There are no external catchments in these directions.

The catchments are classified as follows:

e Catchment A (UWS) is mainly pervious and is assigned a retardance coefficient of 0.1;
e Catchment B (Employment zone of site) is assigned a retardance coefficient of 0.05;

e Catchment B1 (adjoining site to the east) is considered to be residential in the future and is
assigned a retardance coefficient of 0.08; and

e Catchment C (residential zone of site) is assigned a retardance coefficient of 0.08.
The simulations were carried out for the 5, 20 & 100 year AR storm events.

The table below shows the peak flood discharges through the sub-catchments.

Table 4 Summary Results of Hydrological Simulations
ARI (yrs) Cat AFlow (m¥s) CatB Flow {m3¥s) CatB1Flow (m3¥s) CatC Flow (m¥s) Total Flow (m?/s)
5 1.67 229 0.66 0.50 387
20 263 353 1.02 0.78 5.68
100 3.89 4.89 147 119 791

The total flow indicated in the last column of the table does not equal the sum of the sub-catchment
flows because of the partial areas effect.

6.2.1  Option A— Employment area rezoned to residential
This option considers the rezoning of the employment area of the site into residential. The purpose of
this opticn is to determine the impact (if any) of such rezoning on the flood peak discharge into the
watercourse.

The "“DRAINS” model was re-configured with the retardance coefficient for the employment zone
increased to 0.08.

The results of the simulations are included in the following table and compared with the results in
Table 4 above.

Table 5 Summary Results of Modified Hydrological Simulations & Comparison with previous results
ARI (yrs) Total Flow (m3s) Total Flow - Option A (m3/s)
5 3.87 3.97
20 5.68 6.07
100 7.91 8.55

It is obvious from the above results that the peak flood discharge into the watercourse increases if the
rezoning occurs and this is due to the partial area effects within the catchment and the time of
concentration for each sub-catchment. Option A was not considered in the following sections of this
report or in the modelling.
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6.3 Hydraulic Simulations

6.3.1 General

A "HECRAS" model was configured to simulate the existing watercourse crossing the site and to
determine the flood levels across the site and to plot the water surface profile. The data included in
the HECRAS model was extrapolated from Digital Terrain Model (DTM) created from the detailed
survey of the site. Cross sections at 20m intervals were created from the DTM and exported into the
HECRAS model as well.

A culvert program was used to estimate the flow rates for the unblocked and blocked (50%) culvert
scenarios. This was used to determine the depth of blockages in the culverts to replicate a 50%
blockage factor as required by Council.

The flood peak discharges derived from the “DRAINS” model were inserted in HECRAS model in the
Steady Mode. A blockage factor of 50% is applied to the flows in the downstream culverts under the
railway lines.

Manning’'s roughness coefficient of 0.035 was adopted for the main watercourse, with the banks
having a higher roughness of 0.1.

For the purpose of the flood study, three (3) separate runs were performed to accurately simulate the
different scenarios within the site. In summary, the runs are as follows: -

¢ Plan "01 EXISTING” - Existing site conditions (no blockages): this run simulates the existing
site and watercourse conditions without any blockages applied to the upstream and
downstream culverts;

e Plan 02 EXG BL"” — Existing site conditions (with blockages): this run is similar to Plan 01
EXG with blockages applied to the upsiream and downstream culverts to achieve 50%
reduction in the piped flows;

e Plan “03 PROPOSED"” —- Proposed site (with blockages): this run simulates the proposed site
with the subdivision layout with blockages applied to the upstream and downstream culverts.

6.3.2 Plan “01 EXISTING”

The cross sections at 20 metres intervals were included in the geometry file of HECRAS. This
included the existing culverts under the Great Western Highway, the road through the site and the
Great Western Railway.

The watercourse is labelled in HECRAS as follows: -

e Reach “1": segment of watercourse downstream of internal road and side overland flow from
the east down to the culverts under the Railway corridor;

» Reach 2": segment of watercourse upstream of internal road up to the culverts under the
Great Western Highway; and

« Reach 'side’: Natural overland flowpath from the eastern boundary of the site.
The boundary conditions used for the purpose of the modelling are as follows: -

e Normal Depth upstream of the site. Normal depth of 1% is adopted as upstream boundary
condition; and

* Normal Depth downstream of the site. Normal depth of 1% is adopted for the downstream
boundary condition. This value is considered appropriate, as the Energy Slope in the
downstream sections appear to be in the order of 0.5% to 1% depending on the storm event.

A summary of the results in Plan 01 for key sections is tabulated below. Reference should be made to
Appendix 5 for the layout and the location of the sections. Detailed modelling results are included in
Appendix 4.
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Table 6 Summary Results of Plan "01 EXISTING" at Key Sections

. . W.S. Velocity

River Reach Profile  Q Total Min Ch EI
Station Elevation Channel
(m?¥s) (m) (m) (mfs)

side  ofpath 180 20-ARI 1.02 437 438 1.01
side  of path 180 100-ARI 1.47 437 43.82 1.12
side  of path 180 5ARI 0.66 43.7 43.78 0.85
side  of path 100 20-ARI 1.02 4 411 1.74
side  of path 100 100-ARI 147 41 4118 1.13
side  of path 100 5ARI 0.66 41 41.08 16
side  of path 20 20-ARI 1.02 38.2 38.85 0.11
side  of path 20 100-ARI  1.47 38.2 38.93 0.13
side  ofpath 20 5ARI 0.66 382 38.78 0.08

2 mainus 57481  20-ARI 2.63 43.9 44 43 1.02

2 mainus 57481 100-ARI  3.89 439 44 62 0.98

2 mainus  574.81 5ARI 1.67 43.9 44.24 1.156

2 main us 550 Culvert under Great Western Highway

2 mainus 53427  20-ARI 263 42.81 43 117

2 mainus 53427 100-ARI 3.89 42.81 43.05 1.18

2 mainus 53427  5ARI 1.67 42.81 4295 1.33

2 mainus 45427  20-ARI 263 4148 41.63 142

2 mainus 45427 100-ARl  3.89 41.48 41.66 1.26

2 mainus 45427  5ARI 1.67 41.48 41.59 0.95

2 mainus 354.27  20-ARI 2.63 40 40.18 1.18

2 mainus 354.27 100-ARl  3.89 40 40.23 1.3

2 mainus 35427  5ARI 1.67 40 40.14 1.09

2 main us 330 Culvert under internal road

2 mainus 31427  20-ARI 263 38.2 38.86 0.25

2 mainus 31427 100-ARI  3.89 38.2 38.94 0.31

2 mainus  314.27 5ARI 1.67 38.2 38.78 0.18
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River WS, Velocity
River Reach Profile QTotal MinChEl
Station Elevation Channel
(m?3s) (m) (m) (mis)
1 main ds 160 20-ARI 568 36.98 37.22 1.32
1 main ds 160 100-ARI  7.91 36.98 3727 144
1 main ds 160 5ARI 3.87 36.98 37.19 1.1
1 main ds 40 20-ARI 5.68 35.33 36.19 0.15
1 main ds 40 100-ARI 791 35.33 368 0.11
1 main ds 40 5 ARI 3.87 35.33 35.56 0.6
1 mainds  7.76 20-ARI 568 33.84 36.18 0.18
1 mainds  7.76 100-ARI 7.91 33.84 36.8 018
1 mainds  7.76 5ARI 3.87 33.84 3547 0.2
1 main ds 5 Culvert under Railway Line
1 main ds 2 20-ARI 5.68 33.63 34.09 1.41
1 main ds 2 100-ARI  7.91 33.63 3417 1.59
1 main ds 2 5ARI 3.87 3363 34.01 1.22

The results in Table 6 above indicate that the culvert under the railway is not large enough to cope
with the peak flood discharge in a 100-year ARI storm event, which overtops the railway line. This is
obviously due to the limited capacity of the 1500mm pipe culvert under the existing site conditions.

The watercourse area upstream of the culvert becomes inundated and water is stored temporarily in
that area until such time the storm magnitude has reduced and the culvert is capable of discharging
the incoming flows.

6.3.3 Plan "02 EXG BL"

Plan 02 is similar to Plan 01 with blockages to the upstream and to the downstream culverts under the
Great Western Highway and the Great Western Railway respectively added to the HECRAS model.
The blockages are included in the culvert geometry file by applying blockages to the bottom depth of
the culverts such that the flow is reduced by 50% as requested by Council.

This plan is prepared to simulate the impact of the downstream culvert blockage on the flood levels
across the site.

This was achieved by incorporating the obstructions as follows: -

Table 7 Culverts Obstructions in Plan 02
Section Description Depth Blocked (m)
550 GWH culverts 04
5 GWR culverts 0.3
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The detailed results of the simulations are included in Appendix 4 for reference. A summary of the
results outlining the flood levels in key cross sections of the existing creek is shown in Table 8 below.

Table 8 Summary Results of Plan “02 EXG BL" at Key Sections
River W.S. Velocity
River  Reach Profile  QTotal Min Ch EI
Station Elevation Channel
(m3is) (m) (m) (mls)

side  of path 180 20-ARI 1.02 437 438 1.01
side  of path 180  100-ARI 147 437 43.82 1.12
side  of path 180 5ARI 0.66 437 43.78 0.85
side  of path 100 20-AR 1.02 41 411 1.74
side  of path 100 100-AR 147 41 4118 1.13
side  of path 100 5ARI 0.66 41 41,08 1.6
side  of path 20 20-AR| 1.02 382 38.85 0.11
side  of path 20 100-ARI 147 382 38.93 0.13
side  of path 20 5ARI 0.66 38.2 38.78 0.08

2 mainus 574.81  20-AR| 263 439 44 87 042

2 mainus 574.81 100-AR! 389 439 45.06 0.47

2 mainus 57481 5AR| 1.67 439 4.7 0.36

2 mainus 550 Culvert under Great Western Highway

2 mainus 53427  20-ARl 2.63 42.81 43.01 1.04

2 mainus 53427  100-AR] 3.89 42.81 43.05 1.18

2 mainus 53427 5AR| 1.67 42.81 42.98 0.94

2 mainus 45427  20-AR| 263 4148 4163 112

2 mainus 45427  100-AR) 3.89 41.48 41.66 1.26

2 mainus 45427 5AR 1.67 41.48 41.59 0.95

2 mainus 35427  20-AR| 2.63 40 40.21 117

2 mainus 35427 100-AR| 3.89 40 40.25 1.26

2 mainus 35427 5AR| 167 40 40.16 1.05

2 main us 330 Culvert under internal road

2 mainus 31427  20-AR| 263 382 38.86 0.25
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River . W.S. Velocity
River  Reach Profile QTotal Min Ch EI
Station Elevation Channel

(m3fs) (m) (m) (m/s)

2 mainus 31427  100-ARI 3.89 38.2 38.94 0.31

2 mainus 31427  5AR| 1.67 38.2 38.78 0.18

1 main ds 160 20-ARI 5.68 36.98 37.22 1.32

1 main ds 160 100-AR] 791 36.98 37.27 1.44

1 main ds 160 SARI 3.87 36.98 37.19 1.1

1 main ds 40 20-AR| 5.68 35.33 36.74 0.08

1 main ds 40 100-AR| 7.91 35.33 36.84 0.1

1 main ds 40 5ARI 3.87 35.33 35.79 0.22

1 mainds  7.76 20-ARI 5.68 33.84 36.74 0.14

1 mainds 776  100-ARI 7.91 33.84 36.84 0.18

1 mainds  7.76 5ARI 3.87 33.84 35.79 0.16

1 main ds 5 Culvert under Railway Line

1 main ds 2 20-AR| 568 33.63 34.09 1.41

1 main ds 2 100-ARI 7.91 33.63 3417 1.59

1 main ds 2 5ARI 3.87 33.63 34.01 1.22

The results in Table 8 above indicate that the blockage in GWR culverts affect the flood level in the
upstream sections closer to the culverts. The impact of the blockage is more significant for the minor
storms as opposed to the major storms as outlined in the table below.

In summary, the water level before the culvert rises 550mm in the 20-year ARI, 40mm in the 100-year
ARl and 230mm in the 5-year ARI due to the partial blockage of the culvert. (Refer River Station 7.76
in Table 9 below).

In this scenario, the peak discharge floods in a 20-year ARI storm event could potentially overtop the
railway lines. However, the floog levels in a 20-year ARI storm event are still below the 100-year AR|
storm event in the existing scenario (PLAN 01). This indicates that the 20-year flood level will not
have an adverse impact on the proposed levels within the subdivision.

The increase in the 100-year flood levels is minimal and is still below the proposed levels within the

subdivision.
Table 9 Comparison of Flood Level in Lower Sections of the watercourse
River Station Profile Plan Q Total Min Ch El W.S. Elevation
(m3fs) (m) (m)
60 20-ARI Exist_b 5.68 3549 36.74
60 20-ARI Exist 5.68 3549 36.19
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River Station Profile Plan Q Total Min Ch EI W.S. Elevation
(m3/s) (m) (m)

60 100-ARI Exist_b 7.91 3549 36.84
60 100-ARI Exist 7.91 35.49 36.8
60 5ARI Exist_b 3.87 35.49 35.8
60 5ARI Exist 3.87 3549 35.69
40 20-ARI Exist_b 568 35.33 36.74
40 20-ARI Exist 568 35.33 36.19
40 100-ARI Exist_b 7.91 35.33 36.84
40 100-ARI Exist 7.91 35.33 36.8
40 5ARI Exist_b 3.87 3533 35.79
40 5ARI Exist 3.87 35.33 35.56

7.76 20-ARI Exist_b 5.68 33.84 36.74

7.76 20-ARI Exist 5.68 3384 36.18

7.76 100-ARI Exist_b 791 33.84 36.84

7.76 100-ARI Exist 7.91 33.84 36.80

7.76 5ARI Exist_b 3.87 33.84 35.79

7.76 5 ARI Exist 3.87 33.84 3547
5 Culvert under Railway Line

6.3.4 Plan “03 PROPOSED®

In Pian 03, the geometry file is amended to include the road levels on each side of the watercourse
and to determine the impacts (if any) of these level changes on the flooding behaviour. The edges of
the roads bounding the watercourse are included as levees in the model. In this case, the width of the
flow is restricted to the width of the conservation zone (40m as a minimum).

The flow entering the site from the eastern boundary is diverted around the proposed subdivision and
discharges directly into the culvert under the railway line. This is also reflected in this run.

The existing culvert under the internal road is removed and replaced with a proposed culvert under
Road 1. The proposed culvert is similar to the existing culvert in shape and size and consists of three
box sections 2.7m wide and 0.6m high.

The results of the simulations for Plan 03 are summarised in Table 10 below. Reference should be
made to Appendix 4 for detailed results of the simulations.

Table 10 Summary Results of Plan "03 PROPOSED” at Key Sections

River W.S. Velocity
River Reach Profile Q Total Min Ch EI
Station Elevation Channel
(m3/s) (m) (m) (mis)
2 main us 574.81 20-AR| 263 43.9 44 87 042
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River W.S. Velocity
River  Reach Profile Q Total Min Ch EI
Station Elevation Channel

(m3/s) {m) (m) (mis)

2 main us 574.81 100-ARI 3.89 43.9 45.06 047

2 main us 574.81 5ARI 1.67 43.9 447 0.36

2 main us 550 Culvert under Great Western Highway

2 main us 534.27 20-ARI 263 42.81 43.01 1.1

2 main us 53427  100-ARI 389 42.81 43.05 118

2 main us 534.27 5ARI 1.67 4281 42.98 0.93

2 main us 454.27 20-ARI 283 41.48 41.63 1.1

2 main us 45427 100-ARI 3.89 4148 41.66 128

2 main us 454.27 SARI 1.67 4148 41.59 0.98

2 main us 394.27 20-ARI 263 40.5 41.02 0.3

2 main us 394.27  100-ARI 3.89 405 4113 0.33

2 main us 394.27 5ARI 167 40.5 40.92 0.26

2 main us 375 Proposed culvert under Road 1

2 main us 314.27 20-ARI 2.63 38.2 38.83 0.27

2 main us 31427  100-ARI 3.89 38.2 38.9 0.34

2 main us 314.27 5ARI 1.67 38.2 38.76 02

1 main ds 160 20-ARI 466 36.98 372 125

1 main ds 160 100-ARI 6.44 36.98 37.24 1.37

1 main ds 160 5ARI 321 36.98 3717 1.04

1 main ds 40 20-ARI 5.68 3533 36.74 0.08

1 main ds 40 100-ARI 7.91 35.33 36.84 0.11

1 main ds 40 5ARI 3.87 35.33 3579 0.22

1 main ds 7.76 20-ARI 5.68 33.84 36.74 0.14

1 main ds 7.76 100-ARI 7.91 33.84 36.84 0.18

1 main ds 7.76 5ARI 3.87 33.84 35.79 0.16

1 main ds 5 Culvert under Railway Line
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River W.S. Velocity
River  Reach Profile Q Total Min Ch EI )

Station Elevation Channel

(m3/s) (m) (m) (mis)

1 main ds 2 20-AR| 5.68 33.63 34.09 1.41

1 main ds 2 100-ARI 7.91 33.63 3417 1.59

1 main ds 2 5ARI 3.87 33.63 34.01 1.22

The results in Table 10 above indicate that the proposed subdivision does not impact on the flooding
as there is no increase in flood levels along the watercourse.

This is demonstrated in Table 11 below, which compares the flood levels along the watercourse for all
three plans described above.

The subdivision, as per the proposed lot layout, is not affected by flooding from the watercourse in all
storm events up to and including the 100-year ARI storm event.

The proposed road network bounding the watercourse has a minimum finished surface level of
RL37.00 at the lowest points, which is 160mm above the worst-case scenario flood level.

The proposed filling under Roads 3 & 6 adjoining the watercourse will not impact on the flooding
behaviour and characteristics as outlined in Section 15 of Council's DCP 2010 Part C3. The results of
the simulations indicate that all the criteria in that section of the DCP have been complied with.

The proposed residential lots are set at higher levels and will provide a minimum of 500mm freeboard
above the 100-year ARI flood level.
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Table 11 Flood Levels Comparison Table for Plans 01,02 & 03
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HEC-RAS (Conimued)
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HEC-RAE {Car nusd)
River | Reach River S1a Profile Plan QTotal | MinChE| | WI Bev | CraWS | EG Elev | EG Slope | “elChl | FlowAris | Top Wlh | Froude #Chi
(M3 (m) (m) ) | (m (m/m) ms) | (m2) (m)
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100-ARi___|Proposed 6.44 3549 ET %84 0000010 0ic 7037 E35 003
100-ARL [Ewel 791 3549 HE 3660] 0000017 XE €780 5355 004,
1 mainds _ [5000 5 Ant Exit b 367 %49 3580 3564 3561 0001507 Taz 913 63 028
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1 mainds___ |7 76 30-ARI Proposed 559 3384 %74 3424 74| 0000007 014 6027 264 603
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1 mainds 776 5 AR Fropused 367 338 %79 47 3573|  0000018| 0B /19| 3med]
1 mainds  |776 5 AR Exct 3y T 47 3417 B 000007 2 154 - 19
1 'mas 5 Cuben
I
1 mands |2 20-AR1 Exist_b 568 3353 3409 34030 3419 0010001] v am[ Tra 76|
1 mands |2 5.3 :E3| 34m, um 3418 omioogy| 14 ] 1141 076
1 mands |2 585 EI5)| 340G 3403, 3a19] 0000 141 103 wal Tore
1 mainds |2 751 3417 3410] 3430 0010002 158) 43| 1171 078|
1 mands |2 78 340 3410 30| oriom02 169 | 17 ora
i mainds |2 791 A7 34.10 3430 ooz 155 [ES| 171 076
1 mainds |2 367 163 3401] 338 3408 0010012 122, 318 1127, 073
1 mainds |2 387 3383 3401 EEES 3409] 0010014 F 318 1 073
1 mainds |2 367 3353 3401 3395 03] 001wz 122 318] 1137 073

In our opinion, there is no need to carry out works within the watercourse to improve the flooding
situation in the watercourse. Refer to Appendix 4 for detailed results of the simulations.

Revision A6 French Street & Great Western Highway Page 24
Civil, Flooding & Stormwater Management

Document Set ID: 9607375
Version: 1, Version Date: 31/05/2021



(j3 Cardno

ITC

Shaping the Future

Cardno ITC

7 CIVIL DESIGN

The civil design undertaken for the proposed subdivision includes the road design, the cut and fill and
other civil details required to ensure that the development is feasible at this conceptual stage.

The design is carried out in accordance with Council’'s DCP 2010 and the “Guidelines for Engineering
Works for Subdivisions and Developments”.

The subdivision is divided into two stages. Stage 1 covers a total of 123 lots and is submitted for
Development Application and Stage 2 covers 35 lots for planning approval.

There is a total of nine (9) separate roads within the subdivision. Roads 1 & 2 are collector roads and
Roads 3 to 9 are local roads.

Road 1 is proposed with a landscaping median in the middie as requested by the Client. Road 2 is the
continuation of French Street into the subdivision.

The road network configuration is outlined in below.

Table 12 Road configuration
_— Road Reserve ~ Width of Travel Lane  Verge Width Parking Lane  Concrete Pathway Median
(m) Both Directions (m) (m) (m) 1.5m wide (m)
il 236 7 2x48 2x25 Both sides 20
2 216 7 2x48 2x25 Both sides 0
3t09 15.6 3 2x38 2x25 Both sides 0

Both Roads 1 & 2 have a widened concrete shared pedestrian path and cycleway with a total width of
2.5m to one side only. Reference is made to the traffic and the planning reports for details on the
pedestrian and cycleway strategies.

Reference is made to Appendix 6 which includes all the design drawings for the proposed subdivision.
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APPENDIX 1

Rainfall Data
IFD Table
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BUREAU OF METEORCLOGY INTENSITY COEFFICIENTS FOR
PENRITH
’ —
Pericd A B C D E F G
1 3.1235 -0.5793 -0,0202 0.00945 | -0.001208 | -D.0004600 | 0.00Q0687
2 3.3820 -0.5780 -0.0208 " | 0.00914 | -0.001066 | -0.0004188 | 0.0000614
5 | 3.8470 -0.5792 | .-0,0236 0.00780 | -0.000288 | -0.0002227 | 0.0000085 |
10 3.7768 -0.5793 -0.0252 -| 0.00707 | 0.000185 -0.0001137 | -0.0000215
20 3.9242 -0.5798 -0.0260 0.00683 0.000358 | -0.0000630 | -0.0000344
s0 4.0911 -0,5785 -0.0274 0.00590 0.000772 | 0.0000846 |-0.0000663
100 4.2024 -0.5800 -0.0280 0.00570 0.000942 | 0.0001046 |-0.0000765
RETURN PERIOD (YEARS)
Time ' .
hr min 1 2 -8 1D 20 50 100
o 8 69.5 90.0 117.7 134.2 155.5 184.2 2061
0o 7 66.6 84.9 111.1 126.6 146.9 173.6 1%4.5
0o 8 62.3 80.5 105.4 120.1 139.3 164.9 - 184.5
0 ® 59.4 78.9 100.5 114.5 132.8 157.1 175.8
o 10 56.9 73.6 96.1 108.5 127.0 150.2 168.0
g 11 54.6 70.7 92.3 105.1 121.8 144,1 161.2
0 12 52.6 68.1 88.8 101.1 117.2 138.6 155.0
0 13 50.7 65.7 85.6 87.5 113.1 133.6 149.4
S0 14 FER 63.5 82.8 84.2 108.3 129.1 144.4
0 15 47.5 81.5 80.2 91.2 105.8 125.0 139.7
0 18 46.1 58.7 777 88.5 102,86 121.2 135.5
0 17 44.3 58.0 75.5 85,9 99,8 117.7 131.6
0 18 43.6 56.4 73.4 83.6 96.9 114.4 128.0
‘o 18 £2.4 54.9 71.5 81.4 94.3 111.4 124.6
o 20 41.4 53.5 9.7 79.3 82.0 108.6 121.4
o 22 38.4 51.0 65.4 75.6 87.6 103.5 115.7
o 24 37.7 48.8 63.6 72.3 83.8 $9.0 110.7
o 26 36.2 46.8 61.0 69.4 80.4 95.0 106.2
0 28 34.8 45.0 58.6 66.7 77.3 81.3 102.1
0 30 33.5 43.4 56.5 84.3 74.6 88.0 98.4
0 35 30.8 38.9 52.0 59.2 8.6 81.0 90.6
o 40 28.6 37.1 48.3 55.0 63.7 75.3 94.2
0 45 25.8 34:7 45.2 51.5 59.7 70.5 78.8
0 50 25,2 32.7 42.8 48.5 56.2 66.4 . 74.2
0 55 23.9 308 40.3 45.9 53.2 62.9 70.3
1 00 22.7 29.4 38.4 43.7 50.5 59.8 66.9
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RETURN PERIOD (YEARS)
Time ;
hr min 1 2 5. 10 20 50 100
1 oo 22.7 29.4 38.4 43.7 50.5 59.8 86.5 |
1 30 17.8 23.2 30.2 34.4 35.9 47.1 52.8
2 00 15.1 15.5 25.4 289 33.5 39.5 "44.2
2 30 13.2 17.1 22.2 25.3 29.3 34.5 38.5
3 00 11.8 15.3 19.9 22.8 26.2 30.8 34.5
3 30 10.8 14.0 18.1 20.8 23.8 28.1 31.4
4 00 10.0 2.9 16.7 ‘8.0 22.0 25.9 28.9
4 30 9.3 12.0 15,6 17.7 20.4 24,9 26.9
5 00 8.7 11.3 14.5 16.6 | 18,2 22.6 25.2
5 ap 8.2 10.7 13.8 15.6 18.1 213 23.8
& 00 7.8 10,1 13,1 14.8 (i i, 20.2 22.5
8 00 8.8 8.5 10.8 12.3 14.1 16.5 18.3
10 oo 5.7 7.4 9.5 10.7 12.3 14.4 15.9
12 oo 5.1 5.8 8.5 9.5 11.0 2.8 14.2
18 00 3.9 5.1 6.6 7.5 B.6 10.2 11.4
24 oo 3.2 4.2 5.5 5.3 7.3 8.6 9.6
36 0o 2.4 3.2 4.2 4.9 5.7 6.8 7.6
48 00 2.!3 2.6 .8 4.0 4.7 5.7 E.ﬁ
60 00 1.7 2.2 3.0 3.4 4.1 4.8 5.5
L 72 00 1.4 1.9 2.6 3.0 3.6 4.3 4.9 _J
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APPENDIX 2

Catchment Plan
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APPENDIX 3

Results of the Hydrological Modelling

DATA SHEET

SUB-CATCHMENT DETAILS

Name Pitor Totel Paved Grass Supp Paved Crass Supp Paved Grass Supp Paved  Grass Sipp Paved Grass Supp
Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope Siope Rough Fough Raugh

(ha) % % %  (min) (min) (min) (m) (m) {m) % % %

CATA A 19.6 50 50 0 1 5 0 569 569 569 38 38 38 0.1 0.1 0.1

CatB B 165 50 50 0 1 5 0 398 398 398 7 7 7005 005 o008

CatC [ 1"y 50 50 0 1 5 0 1845 1846 1846 116 116 116 008 008 008

CatB1 B1 582 50 50 0 1 5 0 419 419 49 33 53 53 008 008 008

RESULTS SHEET 1-5 YEAR ARI

SUB-CATCHMENT DETAILS
Neme Max Paved Grassed Paved Grassed Supp. Due to Storm

Flow Q Max 0 MaxQ Te Te Te

(cumfs) (cu.m/s) (cumfs) (min)  {min) (min)
CATA 1672 1182 0481 4961 53.61 48 61 AR&R 5 year. 1 hour storm. average 38 4 mm/h. Zone 1
CatB 2.288 1.673 0627 1870 2279 17.78 AR&R 5 year 25 mintes stomn. average 62 mm/h, Zone 1
CatC 0408 0354 0145 16131 16531 160 31 AR&R 5 yaar 3 hours storm, average 19 8 mm/h Zone 1
CatB1i 0.658 047 0.18¢ 3098 3498 20.98 ARBR 5 year. 45 minutes stom, average 45.3 mm/h, Zone 1
OVERFLOW ROUTE DETAILS
Name MaxQUIS MaxQD/S Safe@ MaxD  MaxDxV Max Width MaxV Due to Storm
OF A 1.672 2875 1576  050@ 141 438 277 AR&R 5 year. 1 hour stomm, average 38 4 mm/h, Zone 1
OFB 34717 3875 1.185 06 145 B 242 AR&R 5 year 1 5 hours starm. average 30 2 mm/h, Zone 1
OFC 3.875 3875 0.256 0152 0 34.44 135 AR&R & year, 1 hour ctomm. average 38.4 mm/h, Zone 1
OF B1 0659 0.659 0424 0.06 007 15.84 123 AR&R § year 45 minutes stoim. average 45 3 mmvh, Zone 1

Run Log for 20100127 run at 2014 53 on 13142011
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RESULTS SHEET 2 - 20 YEAR ARI
SUB-CATCHMENT DETAILS
Name Max Paved Graised Paved Grassed Supp. Due to Storm
Flow Q Max Q MaxQ Te Te Te
(cumis)  (eumfs)  (cumss) (min)  (min) (min)
CATA 2632 1716 0.941 44.4 484 43.4 ARE&R 20 year. 1 hour storm, average 51 mmvh. Zone 1
CalB 3526 2381 1233 6™ 2081 15.91 AR&R 20 year, 25 minules storm, average 82 mmvh, Zone 1
CalC 0778 0502 0278 14408 14898 143.98 AR&R 20 year. 3 hours storm, average 25.9 mnvh, Zone 1
Cal B1 1.018 0.658 0386 2059 3359 28.50 AR&R 20 year. 1 hour storm, average 51 mmvh, Zone 1
OVERFLOW ROUTE DETAILS
Name MaxQUIS MaxCD/S SafeQ MaxD MaxDxV MaxWidth MaxV Due to Storm
OFA 2632 4147 1576 0.5 1.56 ] 2.58 AR&R 20 year 1 hour storm, average 51 mm/h. Zone 1
OFB 5018 5.683 1.185 0.6 213 8 3.55 ARE&R 20 year. 1 hour storm, average 51 mnvh, Zone 1
OFC 5.683 5683 0256 0177 n27 3047 1.5 AR&R 20 year. 1 hour storm. average 51 mnvh, Zone 1
OF B1 1.018 1.018 0.424  0.071 0.1 18.28 1.38 AR&R 20 year, 1 hour storm. average 51 mm/h, Zone 1
Run Log for 20100127 run at 20:06 47 on 13/4/2011
RESULTS SHEET 3 -100 YEAR ARI
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed Supp. Due to Storm
Flow Q Max Q MaxQ Te Tc Te
eum/s)  {cum/s)  (cum/s) (min)  (min) {min)
CATA 3.895 2319 1508 3991 43.91 38.81 AR&R 100 vear, 1 hour storm, average 67 mm/h, Zone 1
CatB 4.891 32 2.03 15.2 192 14.2 AR&R 100 year, 25 minutes storm, average 109 mm/h, Zone 1
CatC 1.189 0.727 0463 117.72 12179 116.79 AR&R 100 year, 2 hours storm, average 43,7 mm/h, Zone 1
Cat 81 1.466 0.938 0.55 221 26.1 21.1 ARER 100 year, 25 minutas storm, average 109 mm/h. Zone 1
OVERFLOW ROUTE DETAILS
Name Max QU/S MaxQD/S SafeQ MaxD Max DxV Max Widh MaxV Due to Storm
OFA 3.895 5553 1.622 06 2.08 8 3.47 AR&R 100 year. 1 hour storm, average 67 mm/h, Zone 1
OFB 6.886 791 1.91 06 2.97 8 4.85 ARER 100 year. 1 hour storm, average 67 mm/, Zone 1
OFC 7.911 7411 7685 0203 0.33 445 1.63 ARGR 100 year. 1 hour storm, average 67 mmm, Zone 1
OF B1 1.466 1466 12688 0.083 0.13 20.61 152 ARER 100 year, 25 minutes storm, average 109 mm/h, Zone 1
Run Log for 20100127 run at 20:10:40 on 13/4/2011
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APPENDIX 4
Results of the Hydraulic Modelling
Plan 01 — Existing Site Conditions
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HEC-RAS Flan Exist
| River Reath River Sta Prafile Q Toial MnChEl | W& Elev Cnt WS EG.Eev E.G. Slepe Vel Cont Flow Area | TopWidh Froude # Chl
| ‘ms) (m) {n) (m) (m) (tnin) (mis) {m2) (m)
side of pan 180.00 20-ARI 102 4370 4380 4380 43B4] 0033056 1.01 156 2162 110
side of patn 180.00 100-4RI 147 4370 4382 4362 4387] 0029524 102 207 211 108
side mga.n 180.00 5 ARI oo 4370 43 7 a3 g 81| oosna a5, 115 2 99| 101
side ot patn 160,00 20-ARI 102 _ 42es[  avesl  avoc| noamsm?l o 168 284 _ra
sice of path 160 00 100-AR! 14/ a2 8¢ 4250 : C J23001 | 137 165 2.80 1 az)
side of patn 160.00 SARI 05 4294 2+ 122006 | 078 125 82 080
T
side of pan 140.00 20281 102] 4273 aja4] | azas oouses2l oo 138) 187
s of pan 140.00 100-AR1 1ar 4273 aza7 azai £ 9z3%1 ] 101 187 209 100
sice of pan 140.00 5ARI ___ 7ea| _ az33| 4242 063) 1566] s
sige o patn 120.00 20-ARI 102 4159 41.73 a1 7 aig]|  G4z450 171 B 1273 126
sice o patn 120.00 100-AR) 147 4168 4174 4178 4185] L 4259 139 118 11 131
sicn of patn 120.00 5ARI es) 4159 a1 71 a1.72, 4176]  po3eeiz 079 58 1021 118
side of path 102,00 AR 102 a1i0 a110 4115 4196] w1283 174 6D 951 210
side of patn 100.00 100-AR1 147 4100 4118 4118 4124]  romises 113 149 1301 3
side of path 100 00 5ARI oes]  41mp 41.08 a112 at21]  o1samo] 17 cal  eis E
side |of path 8000 20-ARI 102 053 4063 4063 4)57]  DD2B01| i 1.7 1815 ug7
side lgrpah 80.00 100-ARI 147 4073 40,64 79868 ac7y onaiEe 117 tas] el I
side ofpan 8000 S54RI 086 4053 4060 60| a0sd| 5076087 [ie) 08E ceR 0%,
|sice of pain 6000 0-ARI 102] 1909 a0 g8 actz ooaoess o 120] 1798] 104
side of pan 60,00 100-ARI 147 3agg an0a 0710 4045] — 1sses0 28 052 1552 485
sice of patn 50.00 SAR| 066 2999 4107 4007 a00s|  oozsier 072 085 1693 i
1
20-AF 102 920 ~337 2347 3943] 3020068, 100 098 831 [E
100-AR 147 3970 241 3941 3848]  DO021686 116 127 €81 o
5ARI D66 3020, 3834 3334 3338 0026393 09 071 782 0%
side ofpan  |z000 WA 102 20 3385 33 30 3885 0o 011 58 1950 o
[sice of pan 20.00 100-ARI 147 30 2393 333 3893 0000045 013 1130 2050 € os)
sioe of pain 20.00 5ARI 068 2830 25 78] 38.20 3878] 0270003 0.8 6.25 1855 oo
2 mains 57481 20ARI 2868 43¢0 4443 2448] _ DomA4T2 = 258 6o [
2 manus  |57a81 100-AR 383 4390 4462 4467] _ 00DSa15, 0w 3.95 198 gar
2 manus__ 67481 5ARI 167 4390, 4424 4431 010523 1.15] 146 582 072
g
2 manus__ |550 Cubert [ |
2 manus  |53427 20ARI 265 aze syl 4301 as07] 177 sa8] 11
2 manus  |sw27 100-ARI 388 4781 4305 4305 4312 118 330 1n
7 manus |5 27 5ARI 167 4261 2o nos] a30a] I 15l
2 manus  |514.27 20-ARI 263 a229 4241 42.44 4250 ©35e5M3 1.3 187 150
2 manus 51497 W-ARI 383 4229 4249 147 c1%y]  0oemy 0% 408 [
2 manuws__ 51227 5 ARI 167 4213 42 3] azd1 4245 _ DptEms 07 230 o
T
2 manus_ |dsa3; 20-4R1 263 atsg 4208 a.05] s sz e il wa0| — im
2 manw  |asg77 100-ARI 389 4184 42 0g) 208 4215 0024264] 110 o84 79 )
2 mainus_laga 27 5AR! 167] At a20a ET O ELE MR S 210 EETHE L
|
2 manus  |474.27 20-AR| 263 4160 4177 4164] a178]  0o02596) 053 a3 2192 03
2 manus__[474.27 100-ARI 389 410 4159 a1 65 4200) 0311484 205 137 1807 ERT
2 manwus 47497 5 ARI 167 4170 a1 71 a161] 4172]  Dov2see na 374 2083 o
T
2 manws__ [4542) 20-ARI TS a8 4163 a6, 4189 comise] 12 235 “wea] | o
2 manuw __ |454.27 100-AR! 389 4148 41.66 a1 66] 4175] 0922100 128 298 1881 100
2 manus |45 77 5AR 167 aran 41 59) <1.59] 4164 p023gag) (B 176 1725 [
|
S I SP— - e 4 T e il
2 mainus__ |434.27 20-5R1 26 4100 a1.26 119, 4180 ©oates 089 i1g TR s
2 main us 434 27 100-AR1 389 41.00 41 32 4124 4137 I a07824] 030 595 15 B4 0
2 manus__ 434,27 5ARI 167] 4100 41.09 at1a 4128  o0t1a073a] 183 CES TR i)
|
2 manws  |41497 20-ARI 263 4081 104 4104 2116] 0027608 11| 270 Fil] var
2 manus  |419.27 100-ARI EE 081 4107 a107] ai1s]  co2'7es] 12| e wa2]_ 0o
2 manus__|414.27 5ARI 167 a0E1| 4101 41.00) 4105 5 09 134 a4 035
2 mainus _ |394.27 2048 263 4050/ a7 a0e7[ 4075 carge .50 07|
2 manus  |394.27 100-ARI 3689 4080 a075 071 a080|  Loizing 0|
2 manus __|88427 5ARI 167 4050 40 66 4063 4068] 0011980 o
4
2 manus _ |374.27 20-ARI 263] _ 405! 0.00%ise o0&
2 manus |34 100-AR! 384 4058] 0009888 [T
2 manus _ [374.27 SARI 187 g _2018|  0Opsags 050
| |
2 manus |354.27 20-ARI 263 4.25]  no2ises| 1m
2 manus 354 27 100-ARI 389 ac|  rozetat! _m
2 main us 354.27 5ARI 16 au 20/ 0431242 110
2 manus  |380 Cubvert| L i i | 1 | | - o]
2 manus _ [31427 20-ARI 263 320 “388 3841 3886  noo0ie 075 0 00 011,
3 mainus _ |314.27 100-ARI 3sa] _ seon| _ sasa|  3pa4s, 3897 noooen 03 12 40] 208 _ onl
2 main us 91427 5ARI lor 38 .U 39.971 3w 00Ju14Y 0.18 908 003 oW,
2 manus__|294.27 20-AR) 263 _ _s0] see6|  3e43]  sese|  codoms: 0] sl x| ool
2 manus__ 29427 100-ARI 589 38.20 38.94 348 s0md]  conoan) 0 1751 =10 012
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HEC-RAS Plan Ewist(Cantinuec
River Reach River Sta Prafile Q Total MincChEl | WS Elev Ciiws EGEly | EG Slope el Chnl ] Flow Area | TopWidth | Froude #Chl
mas (m) m) m) (m) (min, (8) | (m2) (m)
2 manus _ |294 27 5 ARI 167 3620 %7 38 41 38 4| 0000108 01 9.60 22 51 0.08]
2 manus  |27427 20-4R1 _ 263 38w 36 85 e 41| 38z 0o00190] _ 1133 _ 285 01
2 mainus  [274.27 100-4R 389 3820 389 3846 5594] 0000234 1342 225 013
2 mainus 27427 5ARI : 57 7920 3¢ 73] 35 36 "878]  coonizs a50 2358 0.09
L LA L { . 820 %78 3696 i el -390} 2358
1 ma3in ds 240 DO 20-ARI £&8 8350, 36 74, 3874 3884 0019099 142 4.01 18 58 097
1 main ds 240 00 100-AR| 1% “BE0D B 79| 3B 79 39| 0019883 161 490 1513 1.02]
1 main ds 240.00 S ARI 387 7850 & 69 38F9 3877 0.020375 i 3C 17 88 ger
[ mainds __|22000 20-ARI 558 3800 38 37 38 19 3838] 0002568 0°9 827 2517 033
[ mainds 22000 100-ARI 73] @00 3843 3873 3846] 0002623 078 013 2587 0.40
1 mainds |22000 5ARI 587 2300 38 28 3815 3350  coo2sag 059 b.51 2443 0
1 mzin ds ,20000 20-ARI £.68 LTE8 3817 3817 REM] 0.018882| 148 417 21 16| 0.3
1 mainds 20000 100-AR: 791 768 36 24 324 3375]  0.01.308 1 57) 578 20 o0 00
1 main ds 120000 5 ARI -] 788 38 12/ 3832 3| 0019287 1.0 2.11 18 59 09
1 mainds _ [180.00 20-ARI __ 568| EXEY) 3754 37e7 3766] _ 0042995] 1] 3 68 2763 135
1 mainds 18000 100-ARI 781 0772 3756 37 61 5773] 0046138 144
1 mainds 18000 5ARI 1e7| — srez &7s1]  a7s3] 27en|  ooaze) RE
|
1 main ds IlGD‘EIIJ 20-ARL 858 3698 37 22 37 22 731 0.023068| 103
1 main i1GB oo 100-AF Ta1 2698 31 27 S 27 3737 0.021283 102
1 man ds ‘16500 9ARI 387 3698 37 19 3718 3725 0019258 092
1
1 maings (14000 [20.ARI ~ 508 mEn 38 77 5a79]  ss87|  oozesia] 114
1 main cs 140 00 100-ARI a1 3650 36 B_u 36 B3 38 95_.... 0009186| 068
1 |mands  [14000 5ARI 3g?| _ suso 72| 3674  381]  0023%0] 1.02]
|
1 llnﬁlnus 12000 20-AR1 568, 3851 36 39 554 7 Do4370 043
[ maings (12000 100-R1 | ] 36 82, 4l 3383]  0000830] 0w
1 main ds 12000 SARI | 387 364221 38 33 3347 0004386 047
1 msin ds 100 00 20-AR| 1 3600 IFai 36 20 S0 A5 0.005169 085 659 15 053
1 main ds 100 00 100-ARI ‘ “h 00, 36 81 36 35 3682 0000517 04y 18 ED| 35 08, D 19|
1 maings  [10000 5ARI 3600 36 34 3674 3537 _ 0005029) 0! s3] 2iap e
| |
B0 0D 20-ARI i Si56 3574 36 23| 3617, 3ian 0003731 108! 4357 1710 D‘._'!
80 00 100-AR1 ! o1l 35| 36 80 36 23] 3881] 0000352 027 00| & 017
80.00 5 AR 187 3574 25 10] 35 10 3521]  0o20820 1431 270 1813 101
1 main o5 60 00 20-AR| 568 3549 618 35 68 3613 0.000121 0 o A 6109 0.09
1 mainds |60.00 100-AR! 797 3549 Ay 5572 580 0000m7 015 67 60 63 56 o
1 maings |60 00 5ARI 387] _ 849 23 69 3564 3572]  0007600] ol 5t 3140 0.5
|
1 matn ds 40,00 20-ARI 568 36 19| 3F 54 3.19] 0.00004 1 015 42 29 6173 0 0&
1 main ds |40 00 100-ARI 791 36 Erl]r . 357 3680 0.000010, e Y, B0 "% : 61739 03]
1 maln ds 14000 5ARI 387 35.54] 3551 3358 0005815 0.c0 B B8 £0.33. 0.50
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1 EXECUTIVE SUMMARY

This document is a stormwater management and strategy report for the proposed Mixed-Use
subdivision located at the corner of French Street and the Great Western Highway, in the suburb
Kingswood.

This report assesses the following:-

1. The flooding impact;
2. The proposed strategy for the internal stormwater drainage; and

3. The road network design.

The report describes the proposed masterplan in general and the Stage 1 Development Application in
specific.

The site is identified as the Werrington Mixed-Use Area. The site is divided into residential and
employment zoning. The residential zone is subject to a Stage 1 Development Application and a
Stage 2 planning proposal.

The site is located within the Werrington Creek Catchment Area. A watercourse (classified as
Category 2) draining in a South-North direction bisects the site. The watercourse collects the runoff
from a culvert crossing under the Great Western Highway. The watercourse terminates in a culvert
under the Western Railway line.

A flood study for the watercourse has been prepared. The study assesses the existing and the
proposed flooding scenarios following the development of the site. The impacts of the flooding on the
development and vice versa are considered. The results of the simulations indicate that the proposed
subdivision is outside the flood prone area and does not alter the flooding characteristics through the
site.

Provisions are made for the internal drainage network servicing the proposed subdivision. The
stormwater management involves the following aspects:-

e Urban drainage design to drain all the lots into the street drainage system. The design caters
for a 10-year ARI storm event;

e Provision of On-Site Detention (OSD) systems to control the discharge flows from the site.
The OSDs are provided in the shape of basins/ponds located in the drainage reserve; and

¢ Provision of water quality measures to control the quality of water discharging from the site to
current industry standards and Council requirements (refer Table 3). These measures include
water quality bio-retention ponds and gross pollutant traps. The ponds are combined with the
OSD ponds;
The civil design is carried out in accordance with Council's DCP and technical guidelines. The
designs are reflected in the long sections and the fypical cross sections detailed in the design
drawings. Reference is made to Appendix 6 for more details.
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2 INTRODUCTION

2.1Brief

Cardno ITC have been engaged by Middle East Pty Ltd (The Client) to prepare the subdivision civil
design plans for the site at the comer of French Street and The Great Western Highway in Kingswood
for the purpose of providing new residential lots.

The Client is proposing to submit 2 Masterplan for the site and concurrently a Stage 1 Development
Application for new residential properties. The site is identified as the Werrington Mixed-Use Area and

is controlled by a Development Control Plan prepared by Penrith City Council (PCC) and is known as
the “Werrington Mixed-Use Area DCP”.

The site is a large land previously owned and occupied by the Defence Forces. A watercourse
draining in a South-North direction bisects the site. The watercourse is identified as Category 2 by

Council and is located in a conservation area. The subdivision is proposed outside the conservation
area.

Cardno ITC was commissioned to carry out the following tasks: -

e A flood study for the watercourse. The study involved hydrological and 1-D hydraulic
simulations;

e The civil design of the road network; and

« The stormwater drainage design.

A site visit was undertaken on the 13th of January 2011 to familiarise with the site and the
surrounding catchment and to determine opportunities and constraints.

Liaison with the relevant authorities was made including Council, Sydney Water, RTA, The Office of
Nepean Hawkesbury and the Department of Water and Energy. Refer to Appendix 7 for copies of
correspondence received from the relevant authorities.

This report was compiled to describe the tasks undertaken by Cardno ITC and to provide

recommendations relating to the proposed subdivision. This report should be read in conjunction with
the design drawings as listed below: -

« C100 - Title Sheet;

e C101 — Site Plan / Staging Plan;

o C200 — General Arrangement Plan;

e (201 - Cut & Fill Plan (not issued in the revised set of drawings);

e C300 - Road Longitudinal Sections —Road 1, 2, 3 & 5;

e (C301 - Road Longitudinal Sections — Road 6, 7, 8 & 9 — Road Typical Sections;
e C400 - Stormwater Longitudinal Sections — Sheet 1 of 3;

o C401 — Stormwater Longitudinal Sections — Sheet 2 of 3;

o (G402 - Stormwater Longitudinal Sections — Sheet 3 of 3;

e (500 — Details Sheet.
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2.2Report Structure
This report is structured as follows:-

Section 1 — Executive Summary: this section summarises the tasks and the results of the
design and analysis;

Section 2 — Introduction: this section includes the preliminaries and the objectives of the
report;

Section 3 — Glossary: this section includes the definition of the terms used in the report:

Section 4 — Project Description: this section describes the existing site, the proposed
development and the requirements of the authorities;

Section 5 — Stormwater Management: the design standards adopted for the internal
stormwater are outlined in this section;

Section 6 — Flood Management: this is the main core section of the report where the
hydrology and the hydraulic simulations are detailed;

Section 7 — Civil Design: the design standards relating to the road design, grading, and other
civil components are included in this section; and

Section 8 — Appendices: the documents referenced in this report are included in this section.

2.3References
The following documents have been reviewed and checked against the site conditions.

1

Survey drawing ref. A734 prepared by Whelans In-Sites and dated 16/12/2002 detailing the
site topography, contours and drainage structures;

2. Survey drawings ref. 3140DT rev. c1 prepared by Stratasurv and dated 19/04/2011 detailing
specific areas of the site as requested by Cardno ITC:

3. Proposed subdivision and lots layout plan ref. 3140STAGEO1 rev. al0 prepared by
Stratasurv and dated 19/12/2011;

4. Proposed Master Plan Study and layout plan prepared by Tony Owen Partners;

5. g(g%DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 29 July

6. Pre-DA meeting notes prepared by Penrith City Council reference PL 10/0089 dated 8
September 2010;

7. Pre-DA meeting attended by Cardno ITC in Penrith City Council chambers on 01/03/2011:

8. g&t%hment Map for the watercourse received from Penrith City Council dated 18 January

9. Penrith City Council “Development Control Plan 2010, sections C3, C8, C10, C11 & C13:

10. Penrith City Council "Werrington Mixed-Use Area” DCP (effective 23 February 2007);

11. Penrith City Council “Guidelines For Engineering Works and Subdivisions and
Developments”, part 1 design & part 2 construction dated 20 May 1997;

12. Penrith City Council “WELL Precinct Development Contributions Plan 2008":

13. The NSW Government “Floodplain Development Manual* April 2005; and
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14. “Australian Rainfall & Runoff’ (AR&R 1997) by Engineers Australia.
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3 GLOSSARY

Annual Exceedance Probability (AEP)

The chance of a flood of a given or a larger size occurring in any one year, usually expressed as a
percentage.

Australian Height Datum (AHD)

A common national surface level datum approximately corresponding to mean sea level.

Average Recurrence Interval (ARI)

The long term average number of years between the occurrence of a flood as big as or larger than the
selected event.

Catchment

The land area draining through the main stream, as well as tributary streams, to a particular site. It
always relates to an area above a specific location.

Flood

Relatively high stream flow which overtops the natural or artificial banks in any part of a stream, river,
estuary, lake or dam, and/or local overland flooding associated with major drainage before entering a
watercourse.

Flood Liable Land

Land susceptible to flooding by the PMF.

Flood Planning Levels (FPLs)

Are the combinations of flood levels and freeboards selected for floodplain risk management
purposes.

Freeboard

Is a factor of safety typically used in relation to the setting of floor levels.

Habitable Room

In industrial or commercial situation: an area used for offices or to store valuable possessions
susceptible to damage in the event of a flood.

Peak Discharge

The maximum discharge occurring during a flood event.

Probable Maximum Flood

PMF is the largest flood that could conceivably occur at a placation, usually estimated from probable
maximum precipitation.

Probable Maximum Precipitation

PMP is the greatest depth of precipitation for a given duration meteorologically possible over a given
size storm area at a particular location at a particular time of the year.

Runoff

The amount of rainfall which actually ends up as stream flow.
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4 PROJECT DESCRIPTION
4.1 Site Location

The development site is located on the corner of French Street and The Great Western Highway in
the suburb of Kingswood. Figure 1 below shows the location of the site.

¥ Gre-

\_, ‘-dfy-,e .

The overall site covers an area of 22.03ha (as per the survey) and is currently a vacant land. A
watercourse draining a culvert system under the Great Western Highway bisects the site from south
to north.

The watercourse starts from the southern boundary with the highway down to a culvert system under
the railway line, which delimits the northern boundary of the site. The western boundary of the site is
limited by French Street while the eastern boundary is bounded by adjoining properties and vacant
land.
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4.2Development Description

The Client is proposing to subdivide the site, which is already zoned as Mixed-Use Area under
Council's current DCP. The intent of the proposal is to provide a masterplan for the whole site and a
development application for a Staged residential subdivision.

The layout of the proposed masterplan subdivision is shown below. The staging is also shown
different colours as well.

v
i
I

of of wf || ) wlofu|n

4.3 Site Investigation

A site inspection was carried out by Cardno ITC to familiarise with the site and the surrounding
catchment area.

The investigation covered the existing condition of the site, the existing ponds, the watercourse, the
culverts under the Great Western Highway and the constructed road and the associated
infrastructure. The culverts under the Great Western Railway could not be inspected due to
overgrown vegetation in that area.

At the time of our inspection, the watercourse was dry. It is understood that the watercourse flows
only during a rainfall event.

4.4 Authorities Requirements

4.4.1  Penrith City Council

The site is located in the Local Government Area of Penrith City Council (PCC). The requirements of
PCC are summarised in this section.

The key requirements of PCC in relation to subdivision, flooding and stormwater management are as
follows:-
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The watercourse traversing the site is classified as Category 2 and requires 20m core riparian
corridor width and 10m vegetated setback on each side totaling an overall width of 40m.
(Refer Table C3.3 of DCP 2010);

50% flow reduction in downstream pipe systems for partial blockage to be made:

On-Site Detention is required for the proposed development. The OSDs should be located
above the 5-year ARI flood level;

Water quality requirements to Council’'s DCP will be required. Level 2 modeling is required
because the site falls under the “Medium (10-50ha)" category; and

The proposed ponds can be located within the drainage reserve as shown in the “Werrington
Mixed Use Area” DCP.

4.4.2 Sydney Water

With respect to stormwater, Sydney Water has advised that it does not own any infrastructure in the
area and would not have any requirements for stormwater management or flooding.

4.43 Office of Nepean and Hawkesbury

The watercourse is a category 2 so it needs to have 20m riparian width each side of the top of
bank of the watercourse;

Enough space should be allowed for any water quality or quantity basins/structures; and

Removal of any current works in the watercourse riparian area should be OK with adequate
environmental protection, but will need a controlled activity approval. It is best to do this via
an integrated development application.
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5 STORMWATER MANAGEMENT

5.1 General
The stormwater management covers several aspects of the stormwater design. It includes the
following: -

e Urban road drainage design;
¢ Inter-allotment drainage design for sites with lands that fall away from the street;
e On-Site Detention as requested by Council; and

e Water quality control.
These components are designed to address the requirements of the relevant authorities.

5.2 Urban Drainage Design

The pipe/pit system including the inter-allotment drainage are designed to cater for 10-year ARI storm
event with overland flowpath provided for storms in excess of the design storm. The road drainage
has been designed using the minor/major system approach with the piped network being the minor
and the roads being the major. Refer to the IFD table included in Appendix 1 for rainfall intensity
values adopted in the design.

The stormwater drainage will generally follow the natural gradient of the site. Ultimately, the discharge
from the site will be maintained to the culverts under the railway line.

An impervious fraction of 0.80 has been adopted for the purpose of sizing the pipe system servicing
the subdivision. The following runoff coefficients have been used: -

e (Cy=0.83; and

° C1DD =0.95.
The following times of concentration have been adhered to: -

e  Minimum t, = 6 minutes; and

e Maximum t; = 20 minutes.

5.3 On-Site Detention

The On-Site Detention (OSD) basins have been sized using “DRAINS” software. The simulations
ensured that the site discharge in all storms for the post-developed conditions does not exceed the
pre-developed natural state of the site.

It is proposed to retain the existing pond servicing the employment zone and Road 1 (refer to design
drawings for location and details). The pond has been constructed as part of the previous subdivision
of the site.

Two additional OSD basins are proposed as part of this subdivision to control the runoff from the
areas north of Road 1. Basin 1 has a capacity of 1746m® and controls the runoff from the site area
west of the conservation zone. Basin 2 has a capacity of 1014m® and controls the runoff from the site
area east of the conservation zone. Refer to General Arrangement Plan (DRG C200) for location of
Basins 1 & 2.

The table on the following page summarises the results of the DRAINS model. The controlled peak
flow from the On-Site Detention basins is equal or less than the existing peak flow in all storm events.
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Table 1 Summary Results of Basin 1 Sizing
- Uncontrolled Controlled 5 ;
ARI (yrs) E;;g;‘\f”ﬁﬂffsk Peak Flow  Peak Flow ' 'F;;‘ig"w Fi’)ﬂ\""ﬁfs) OSD(X%'“'“"
(m¥s) (m3/s)
5 0.64 1.67 0.63 0.63 0 995
20 1.19 2.37 1.07 0.71 0.36 1478
100 1.86 3.09 1.86 0.74 1.12 1746
Table 2 Summary Results of Basin 2 Sizing
- Uncontrolled Controlled . ;
ARI (yrs) Eg;g:’l’n?mzfsa}k Peak Flow Peak Flow Plﬁ(:ﬂ’!z;ow FISo p\n: "(ur:gs) OSD(ic;)Iume
(m3/s) (m3¥fs)
5 0.50 1.20 0.50 0.50 0 576
20 0.89 1.67 0.82 0.59 0.23 874
100 1.38 211 1.38 062 0.76 1014

5.4 Water Quality

To address the water quality requirements, the site’s runoff will be treated prior to discharging into the
railway culverts. It is proposed to use a treatment train approach to meat the water quality objectives.

The site is classified “Medium (10-50ha) under Council DCP 2010 Section C3 and hence a Level 2
(Actual Event Load) is required to assess the pollutants load from a storm event on a daily basis.

The following table summarises the requirements for pollution retention criteria as required by

Council.
Table 3 Pollution Retention Criteria
Pollutant Description Retention Criteria
: All anthropogenic material (cans, : : :
Litter botties, wrapping, tc.) 70% of material = 5mm diameter
Coarse Sediment Coarse sand (=0.5mm) 80% of the load for particles < 0.5mm diameter
Nutrients Total Phosphorus & total Nitrogen 45% retention of the load for each
Fine Particles Fine sand (=0.05mm) 50% of the load for particles < 0.1mm diameter

Free floating viscous liquids >
Free Oil & Grease 150um that do not emulsify in 90% of the load with no visible discharges
aqueous solutions

The treatment train approach adopted for the subdivision is described below.

a. It is assumed that each lot will be fitted with an individual rainwater reuse tank in the future
when the lots will be developed with residential single dwellings to respond to BASIX

requirements;

b. It is proposed to install gross pollutant traps in front of the OSD basins. The devices will be
designed to capture litter, gross and fine sediments and hydrocarbons generated from the
site to manufacturer's requirements. The gully pits in the streets will be fitted with trash
baskets only if required by Council; and
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c. Water quality bio-retention ponds are proposed in conjunction with the OSD basins. The
basins will be underlain with a layer of fine material and a network of subsoil pipes. The
purpose of the fine material is to treat the runoff from the 3-month storm through percolation.
The runoff will be drained through the subsoil network and discharged into the stormwater
system. The ponds could possibly have an extended depth as well to allow for more
treatment volume and time.

The performance of the above treatment train measures will be verified against the criteria in Table 3
by calculations and real rainfall event simulations using "MUSIC” software in the advanced stages of
the design development.

5.5 Water Cycle Management Facilities Contributions

Under the WELL Precinct Development Contributions Plan, there are contributions for the Water
Cycle Management Facilities to be provided by the developer. The contributions for the Werrington
Mixed Use Area are calculated as follows:-

Net Developable Area of the site for Stage 1 (for catchments) = 8.618ha;
Contributions per hectare = $209,040.00. This includes for the land acquisition and the works for both
wp8-r1 & wp8-r2 as noted in the DCP;

The Water Cycle Management Facilities Contributions are: 8.618 x 209040 = $1,801,506.72.
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6 FLOOD MANAGEMENT

6.1 Description

This section outlines the flooding requirements for the proposed subdivision due to the presence of
the watercourse. For the purpose of the Master Plan submission, Cardno ITC have carried out a flood
study to determine the impacts of the flooding if there are any.

The site is bisected by a watercourse traversing the site from the culverts under the Great Western
Highway down to the culverts under the Railway Corridor. The area of the watercourse is considered
a conservation zone and is potentially subject to flooding in major storm events.

The culverts are as follows:-

¢ Under the Great Western Highway: two box sections 1.86m wide and 1.25m high; and

e Under the Great Western Railway: one circular conduit 1.5m diameter.

Another minor overland flowpath enters the site from the eastern boundary and connects to the
watercourse in the middle of the site.

The flood study is divided into two sections: hydrological and hydraulic simulations. These simulations
respond to Council’s requirements.

6.1.1 Hydrology
The hydrological analysis of the flood study identifies the characteristics of the catchment and
determines the flood peak discharge through the site.

The rainfall intensities obtained from Council's Guidelines for Works and Subdivisions (1997) and
included in Appendix 1, have been used in the hydrological “DRAINS” model prepared to simulate the
runoff for the upstream catchment.

6.1.2 Hydraulic Simulations

The flood peak values derived from the hydrological analysis are used to assess the capacity of the
watercourse to carry the flows and to determine the peak flood levels expected to be reached for each
storm event.

The hydraulic simulations have been carried out using the 1-D software "HECRAS" as required by
Council. The existing watercourse cross sectional area has been extracted from the detailed survey
plan of the site and used to build the “"HECRAS" model. The extent of the model is limited to the site
boundaries.

6.2 Hydrological Modelling

A "DRAINS” model is built to replicate the catchment’s hydrology and to estimate the peak flood
discharges for any observed or synthetic storm. Parameters such as catchment area, impervious area
and rainfall losses are used to describe the catchment response to a specific rainfall event in order to
generate synthetic peak flood flows where required.

The catchment area was subdivided into several sub-caichments based on the topography and the
outiet controls (i.e. location of culverts, roads blocking flows, direction of flows, etc.). Reference is
made to Appendix 2 for the layout of the sub-catchments.

The catchment area extends into the Western Sydney University to the South. The impact of the
ponds servicing the university has not been included in the simulations. These could have a retarding
affect on the runoff and could potentially reduce the peak flood discharge into the site. The approach
is rather conservative and could lead to higher flows through the site but is considered acceptable for
the purpose of this study.
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The catchment extends into adjoining properties to the east. This catchment has been included as a
separate sub-catchment, which drains through a depression within the site and discharges into the
watercourse.

The northern and western boundaries of the catchment are bounded by the railway corridor and
French Street respectively. There are no external catchments in these directions.

The catchments are classified as follows:

e Catchment A (UWS) is mainly pervious and is assigned a retardance coefficient of 0.1;
e Catchment B (Employment zone of site) is assigned a retardance coefficient of 0.05:

e Catchment B1 (adjoining site to the east) is considered to be residential in the future and is
assigned a retardance coefficient of 0.08; and

¢ Catchment C (residential zone of site) is assigned a retardance coefficient of 0.08.
The simulations were carried out for the 5, 20 & 100 year AR storm events.

The table below shows the peak flood discharges through the sub-catchments.

Table 4 Summary Results of Hydrological Simulations
ARI (yrs) CatAFlow (m¥s) CatBFlow(m¥s) CatB1Flow (m¥s) CatC Flow (mis) Total Flow (m3/s)
5 1.67 2.29 0.66 0.50 3.87
20 2.63 3.53 1.02 0.78 5.68
100 3.89 489 147 1.19 7.91

The total flow indicated in the last column of the table does not equal the sum of the sub-catchment
flows because of the partial areas effect.

6.2.1 Option A— Employment area rezoned to residential
This option considers the rezoning of the employment area of the site into residential. The purpose of
this option is to determine the impact (if any) of such rezoning on the flood peak discharge into the
watercourse.

The "DRAINS" model was re-configured with the retardance coefficient for the employment zone
increased to 0.08.

The results of the simulations are included in the following table and compared with the results in
Table 4 above.

Table 5 Summary Results of Modified Hydrological Simulations & Comparison with previous results
ARI (yrs) Total Flow (m3/s) Total Flow - Option A (m3/s)
5 387 3.97
20 568 6.07
100 7.91 8.55

It is obvious from the above results that the peak flood discharge into the watercourse increases if the
rezoning occurs and this is due to the partial area effects within the catchment and the time of
concentration for each sub-catchment. Option A was not considered in the following sections of this
report or in the modelling.
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6.3 Hydraulic Simulations

6.3.1  General

A "HECRAS" model was configured to simulate the existing watercourse crossing the site and to
determine the flood levels across the site and to plot the water surface profile. The data included in
the HECRAS model was extrapolated from Digital Terrain Model (DTM) created from the detailed
survey of the site. Cross sections at 20m intervals were created from the DTM and exported into the
HECRAS model as well.

A culvert program was used to estimate the flow rates for the unblocked and blocked (50%) culvert
scenarios. This was used to determine the depth of blockages in the culverts to replicate a 50%
blockage factor as required by Council.

The flood peak discharges derived from the “DRAINS” model were inserted in HECRAS model in the
Steady Mode. A blockage factor of 50% is applied to the flows in the downstream culverts under the
railway lines.

Manning’'s roughness coefficient of 0.035 was adopted for the main watercourse, with the banks
having a higher roughness of 0.1.

For the purpose of the flood study, three (3) separate runs were performed to accurately simulate the
different scenarios within the site. In summary, the runs are as follows: -

¢ Plan “01 EXISTING" - Existing site conditions (no blockages): this run simulates the existing
site and watercourse conditions without any blockages applied to the upstream and
downstream culverts;

e Plan “02 EXG BL” - Existing site conditions (with blockages): this run is similar to Plan 01
EXG with blockages applied to the upstream and downstream culverts to achieve 50%
reduction in the piped flows;

e Plan "03 PROPOSED" - Proposed site (with blockages): this run simulates the proposed site
with the subdivision layout with blockages applied to the upstream and downstream culverts.

6.3.2 Plan “01 EXISTING”

The cross sections at 20 metres intervals were included in the geometry file of HECRAS. This
included the existing culverts under the Great Western Highway, the road through the site and the
Great Western Railway.

The watercourse is labelled in HECRAS as follows: -

¢ Reach '1": segment of watercourse downstream of internal road and side overland flow from
the east down to the culverts under the Railway corridor;

e Reach '2". segment of watercourse upstream of internal road up to the culverts under the
Great Western Highway; and

* Reach ‘side’: Natural overland flowpath from the eastern boundary of the site.
The boundary conditions used for the purpose of the modelling are as follows: -

e Normal Depth upstream of the site. Normal depth of 1% is adopted as upstream boundary
condition; and

e Normal Depth downstream of the site. Normal depth of 1% is adopted for the downstream
boundary condition. This value is considered appropriate, as the Energy Slope in the
downstream sections appear to be in the order of 0.5% to 1% depending on the storm event.

A summary of the results in Plan 01 for key sections is tabulated below. Reference should be made to
Appendix 5 for the layout and the location of the sections. Detailed modelling results are included in
Appendix 4.
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Table 6 Summary Results of Plan "01 EXISTING" at Key Sections
River ) W.S. Velocity
River Reach Profile  Q Total Min Ch EI
Station Elevation Channel
(m3s) (m) (m) (m/s)

side  of path 180 20-ARI 1.02 437 43.8 1.01
side  of path 180 100-ARI  1.47 437 4382 1.12
side  of path 180 5ARI 0.66 437 43,78 0.85
side  of path 100 20-ARI 1.02 41 411 1.74
side  of path 100 100-ARI 147 41 4118 1.13
side  of path 100 5ARI 0.66 41 41.08 16
side  of path 20 20-ARI 1.02 38.2 38.85 0.11
side  of path 20 100-ARI 147 38.2 38.93 013
side  of path 20 5 ARI 0.66 38.2 38.78 0.08

2 mainus 57481  20-ARI 263 439 4443 1.02

2 mainus 574.81 100-ARI 3.89 439 44 62 0.98

2 mainus 57481 5ARI 1.67 439 4424 1.15

2 main us 550 Culvert under Great Western Highway

2 mainus 534.27  20-ARI 263 42 81 43 147

2 mainus  534.27 100-ARI 3.89 4281 43.05 1.18

2 mainus 53427 5AR| 1.67 4281 42.95 1.33

2 mainus 45427  20-ARI 263 41.48 4163 1.12

2 mainus 45427 100-ARI  3.89 4148 41.66 1.26

2 mainus 45427 5ARI 1.67 41.48 41.59 0.95

2 mainus 354.27  20-ARI 263 40 40.18 1.18

2 mainus 35427 100-ARI  3.89 40 40.23 13

2 mainus 35427 5ARI 1.67 40 40.14 1.09

2 main us 330 Culvert under internal road

2 mainus  314.27  20-ARI 263 38.2 38.86 0.25

2 mainus 314.27 100-ARl  3.89 38.2 38.94 0.31

2 mainus 31427  5ARI 1.67 382 38.78 0.18
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River W.S. Velocity
River Reach Profile QTotal MinChEl
Station Elevation Channel
(m?3s) (m) (m) (mis)
1 main ds 160 20-AR| 5.68 36.98 37.22 1.32
1 main ds 160 100-ARI 7.91 36.98 37.27 1.44
1 main ds 160 5ARI 3.87 36.98 37.19 1.1
1 main ds 40 20-ARI 5.68 35.33 36.19 0.15
1 main ds 40 100-ARI  7.91 35.33 36.8 0.11
1 main ds 40 5ARI 3.87 35.33 35.56 06
1 mainds  7.76 20-ARI 5.68 33.84 36.18 0.18
1 mainds 776  100-ARI  7.91 33.84 36.8 0.18
1 main ds 7.76 5ARI 3.87 33.84 3547 0.2
1 main ds ] Culvert under Railway Line
1 main ds 2 20-ARI 5.68 3363 34.09 1.41
1 main ds 2 100-ARI 7.91 33.63 3417 1.59
1 main ds 2 5ARI 3.87 3363 34.01 1.22

The results in Table 6 above indicate that the culvert under the railway is not large enough to cope
with the peak flood discharge in a 100-year ARI storm event, which overtops the railway line. This is
obviously due to the limited capacity of the 1500mm pipe culvert under the existing site conditions.

The watercourse area upstream of the culvert becomes inundated and water is stored temporarily in
that area until such time the storm magnitude has reduced and the culvert is capable of discharging
the incoming flows.

6.3.3 Plan “02 EXG BL”

Plan 02 is similar to Plan 01 with blockages to the upstream and to the downstream culverts under the
Great Western Highway and the Great Western Railway respectively added to the HECRAS model.
The blockages are included in the culvert geometry file by applying blockages to the bottom depth of
the culverts such that the flow is reduced by 50% as requested by Council.

This plan is prepared to simulate the impact of the downstream culvert blockage on the flood levels
across the site.

This was achieved by incorporating the obstructions as follows: -

Table 7 Culverts Obstructions in Plan 02
Section Description Depth Blocked (m)
550 GWH culverts 04
5 GWR culverts 0.3
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The detailed results of the simulations are included in Appendix 4 for reference. A summary of the
results outlining the flood levels in key cross sections of the existing creek is shown in Table 8 below.

Table 8 Summary Results of Plan "02 EXG BL" at Key Sections
River . W.S. Velocity
River Reach Profile Q Total Min Ch EI
Station Elevation Channel
(m3/s) (m) (m) (m/s)

side  of path 180 20-ARI 1.02 43.7 43.8 1.01
side  of path 180  100-ARI 1.47 437 43.82 1.12
side  of path 180 5ARI 0.66 437 4378 0.85
side  of path 100 20-ARI 1.02 4 411 174
side  of path 100 100-ARI 1.47 41 41.18 113
side  of path 100 5ARI 0.66 41 41.08 1.6
side  of path 20 20-ARI 1.02 382 38.85 0.11
side  of path 20 100-ARI 147 382 38.93 0.13
side  of path 20 5ARI 0.66 382 38.78 0.08

2 mainus 57481  20-AR| 2.63 439 44,87 042

2 mainus 57481 100-ARI 3.89 43.9 45.06 0.47

2 mainus 574.81 5ARI 167 439 447 0.36

2 mainus 550 Culvert under Great Western Highway

2 mainus 53427  20-ARI 2.63 42.81 43.01 1.04

2 mainus 53427 100-ARI 3.89 4281 43.05 1.18

2 mainus 53427  5ARI 167 42.81 42.98 0.94

2 mainus 45427  20-ARI 2.63 4148 4163 112

2 mainus 454.27 100-ARI 3.89 4148 41.66 1.26

2 mainus 45427  5ARI 1.67 41.48 41.59 0.95

2 mainus 35427  20-ARI 263 40 40.21 117

2 mainus 35427 100-ARI 3.89 40 40.25 1.26

2 mainus 35427 5ARI 1.67 40 40.16 1.05

2 mainus 330 Culvert under internal road

2 mainus 31427  20-AR| 2.63 38.2 38.86 0.25
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River W.S. Velocity
River Reach Profile Q Total Min Ch EI
Station Elevation Channel

(m3is) (m) (m) (m/s)

2 mainus 314.27 100-ARI 3.89 38.2 38.94 0.31

2 mainus 31427  5ARI 1.67 38.2 38.78 0.18

1 main ds 160 20-ARI 5.68 36.98 37.22 1.32

1 main ds 160 100-ARI 791 36.98 3727 1.44

1 main ds 160 5 ARI 3.87 36.98 37.19 1.1

1 main ds 40 20-ARI 5.68 35.33 36.74 0.08

1 main ds 40 100-ARI 791 35.33 36.84 0.1

1 main ds 40 5ARI 3.87 35.33 35.79 0.22

1 mainds  7.76 20-ARI 5.68 33.84 36.74 0.14

1 mainds  7.76  100-ARI 7.91 33.84 36.84 0.18

1 mainds  7.76 5ARI 3.87 33.84 35.79 0.18

1 main ds 5 Culvert under Railway Line

1 main ds 2 20-ARI 568 33.63 34.09 1.41

1 main ds 2 100-ARI 7.91 33.63 3417 1.59

1 main ds 2 5ARI 387 33.63 34.01 1.22

The resuits in Table 8 above indicate that the blockage in GWR culverts affect the flood level in the
upstream sections closer to the culverts. The impact of the blockage is more significant for the minor
storms as opposed to the major storms as outlined in the table below.

In summary, the water level before the culvert rises 550mm in the 20-year ARI, 40mm in the 100-year
ARl and 230mm in the 5-year ARI due to the partial blockage of the culvert. (Refer River Station 7.76
in Table 9 below).

In this scenario, the peak discharge floods in a 20-year ARI storm event could potentially overtop the
railway lines. However, the flood levels in a 20-year ARI storm event are still below the 100-year ARI
storm event in the existing scenario (PLAN 01). This indicates that the 20-year flood level will not
have an adverse impact on the proposed levels within the subdivision.

The increase in the 100-year flood levels is minimal and is still below the proposed levels within the

subdivision.
Table 9 Comparison of Flood Level in Lower Sections of the watercourse
River Station Profile Plan Q Total Min Ch El W.S. Elevation
(m3/s) (m) (m)
60 20-ARI Exist_b 5.68 3549 36.74
60 20-ARI Exist 5.68 35.49 36.19
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River Station

60
60
60
60

40
40
40
40
40
40

7.76
7.76
7.76
7.76
7.76
7.76

Profile

100-ARI

100-ARI
5ARI
5ARI

20-ARI
20-ARI
100-ARI
100-ARI
5 ARI
5 ARI

20-ARI
20-AR|
100-ARI
100-ARI
5ARI
5ARI

Plan

Exist b
Exist
Exist_b
Exist

Exist_b
Exist
Exist_b
Exist
Exist_b
Exist

Exist_b
Exist
Exist_b
Exist
Exist_b
Exist

6.3.4 Plan “03 PROPOSED”

In Plan 03, the geometry file is amended to include the road levels on each side of the watercourse
and to determine the impacts (if any) of these level changes on the flooding behaviour. The edges of
the roads bounding the watercourse are included as levees in the model. In this case, the width of the
flow is restricted to the width of the conservation zone (40m as a minimum).

Q Total
(m3/s)
791
791
3.87
3.87

568
5.68
791
7
3.87
3.87

5.68
5.68
7.91
7N
387
3.87

Min Ch El
(m)
3549
35.49
3549
35.49

3533
3533
35.33
35.33
35.33
35.33

33.84
33.84
33.84
33.84
33.84
33.84

W.S. Elevation
(m)
36.84
36.8
35.8
35.69

36.74
36.19
36.84
36.8

35.79
35.56

36.74
36.18
36.84
36.80
35.79
3547

Culvert under Railway Line

The flow entering the site from the eastern boundary is diverted around the proposed subdivision and
discharges directly into the culvert under the railway line. This is also reflected in this run.

The existing culvert under the internal road is removed and replaced with a proposed culvert under
Road 1. The proposed culvert is similar to the existing culvert in shape and size and consists of three

box sections 2.7m wide and 0.6m high.

The results of the simulations for Plan 03 are summarised in Table 10 below. Reference should be
made to Appendix 4 for detailed results of the simulations.

Table 10 Summary Results of Plan 03 PROPOSED" at Key Sections

_ . _ WS. Velocity
River  Reach Profile Q Total Min Ch El
Station Elevation Channel
(m3/s) (m) (m) (mfs)
2 main us 574.81 20-ARI 263 43.9 44 87 042
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River W.S. Velocity
River Reach Profile Q Total Min Ch EI
Station Elevation Channel

(m3/s) (m) (m) (m/s)

2 main us 574.81 100-ARI 3.89 439 45.06 047

2 main us 574.81 5ARI 1.67 439 4.7 0.36

2 main us 550 Culvert under Great Western Highway

2 main us 534.27 20-ARI 263 42.81 43.01 1.1

2 main us 534.27  100-ARI 3.89 42.81 43.05 1.18

2 main us 534.27 5ARI 1.67 42 81 4298 0.93

2 main us 454 .27 20-ARI 263 41.48 4183 1.1

2 main us 45427  100-ARI 3.89 4148 41.66 128

2 main us 454.27 5ARI 1.67 4148 4159 0.98

2 main us 394.27 20-AR| 263 40.5 41,02 0.3

2 main us 39427  100-ARI 3.89 40.5 4113 0.33

2 main us 39427 5 ARI 1.67 40.5 40.92 0.26

2 main us 375 Proposed culvert under Road 1

2 main us 31427 20-ARI 263 38.2 38.83 0.27

2 main us 31427 100-ARI 3.89 382 389 0.34

2 main us 314.27 5ARI 1.67 38.2 38.76 0.2

1 main ds 160 20-ARI 4.66 36.98 37.2 1.25

1 main ds 160 100-ARI 6.44 36.98 37.24 1.37

1 main ds 160 5 ARI gl 36.98 rAr 1.04

1 main ds 40 20-ARI 5.68 3533 36.74 0.08

1 main ds 40 100-ARI 7.91 35.33 36.84 0.11

1 main ds 40 5ARI 3.87 35.33 3579 0.22

1 main ds 7.76 20-ARI 568 33.84 36.74 0.14

1 main ds 7.76 100-ARI 7.91 33.84 36.84 0.18

1 main ds 7.76 5 AR 387 33.64 3579 0.16

1 main ds 5 Culvert under Railway Line

Revision A6 French Street & Great Western Highway Page 20

Civil, Flooding & Stormwater Management

Document Set ID: 9607375
Version: 1, Version Date: 31/05/2021



(_‘5 Cardno

ITc

Shaping the Future Cardno ITC
River W.S. Velocity
River Reach Profile Q Total Min Ch EI

Station Elevation Channel

(m3/s) (m) (m) (mis)

1 main ds 2 20-ARI 568 33.63 34.09 141

1 main ds 2 100-AR] 791 33.63 3417 1.59

1 main ds 2 5ARI 3.87 33.63 34.01 1.22

The results in Table 10 above indicate that the proposed subdivision does not impact on the flooding
as there is no increase in flood levels along the watercourse.

This is demonstrated in Table 11 below, which compares the flood levels along the watercourse for all
three plans described above.

The subdivision, as per the proposed lot layout, is not affected by flooding from the watercourse in all
storm events up to and including the 100-year ARI storm event.

The proposed road network bounding the watercourse has a minimum finished surface level of
RL37.00 at the lowest points, which is 160mm above the worst-case scenario flood level.

The proposed filling under Roads 3 & 6 adjoining the watercourse will not impact on the flooding
behaviour and characteristics as outlined in Section 15 of Council's DCP 2010 Part C3. The results of
the simulations indicate that all the criteria in that section of the DCP have been complied with.

The proposed residential lots are set at higher levels and will provide a minimum of 500mm freeboard
above the 100-year ARI flood level.
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Table 11 Flood Levels Comparison Table for Plans 01, 02 & 03
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HEC-RAT (Coaued)
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1 5 AR| Exst 387 3574 3510 36.1C, EF] 0020920 143 270| 1313 101
| ]
1 20-AR| Exsl b 568 35 49 T4 356 EXL oceoot 010 6381 B35B| 003
1 20-AR| Froposed 4.56 549 3674 3SEE B4 0000007 008 63 83| 6356 002
1 20-AR1 Exst 568 3B 49 $IBI 3568, %19 0ono2 C21 2877 &1, TN
1 100-ARL_ [Emsi b 791 3549 3654 3572 %584 00CO0IG, FE & 50| 5356, 0.04
1 100-ARI Praposed B 44 3549 3684 35 69| 3B 8 0000010, Q10 70 37 E356 003
1 100-AR [Enct 791 ) 3660 372 %80 0000017 13 67 60
1 5 ARI Enct b 367 3549 3580 3564 3581 DOCISOT 042 913
[ i 5 ARI Propused 321 e 0] 3567 581 6ot [ES am
1 mands _[60.00 5 AR Exsl i 5697 3554 R T 577 e
| | |
1 main ds. 40 D0 578 &3 3B74 35 'AJ b L 000000 ooe! 7664 (AR 0n2
1 mzinds 4000 558 EEEE) %74 3553, ER s 008 7566 5179 002
1 meinds 4000 552 E%s] %19 3554 3%18] 0000041 01! 4239 174 005
1 mainds__[4000 _[100-ARI  [Ewstb 7o1] %33 36 64 3557 %A4] 0000009 011 EE 8177 TE
[ mainds__[40.00 100-ARI_ |Proposed 781 B84 365 %84| 0000003 01 5302 B1 .73, 003,
1 mands _ |4000 100-ARI [Exst 731 60 355 000001d] G @052 &1 73 €03
1 mainds___|40.00 5 ARI Exist b 387 3533 579 355 3579] 0000240 027 1869 2542 01
1 mands___ 4000 5 AR Fropaused i %33 ] 355 =79 0000240 02 1859 54z [EE]
[ mands 4000 5 2RI Exst 387 S 355 35. 51" 35%8]  pODsBIS 06L 256 5093 050]
1 meinds _|776 20-ARI Extt b 565 384 74 3424 374 000007, 014] 60 26 003,
1 mainds 776 20-ARI Froposed 568 ERE] %74 3424] H74 0000007 014 8027 003,
1 775 20- AR Exist 560 3384 3.8 34.24] %13] 0000017 018 4215 004
1 776 100-ARI Exiel b bl S84 xB4 343 3684 0000012 01# 63 37| [iE
1 776 100-AR|__ |Proposed 7 21] 5384 ET 243 %84] 0000012 018 6361 002
1 7785 00-ART__ [Exst ] Y] 345 %80 noowi2 0IE 4229 004
1 mands 776 5 ARl Exstb 387 3384 379 347 %79 _00OD0I7| DIt =19 Tual
1 mands __[776 5 AR Proposed 367 1384 3579 3407 %7al  Oo000E gic 2419 " om
1 main ds 776 5 AR Exist 387 B Qa4 34 " B 47 0000037 021 19 54) 00s,
1
| 1
1 mainds |5 Cubver I
t
1 mainds |2 20-ARI Exst b 583 3363 3419]  ootom1 1.41] a3 na
7 mainds |2 20-ERI Proposad 563 3363 3418 ooinc el 141 [T I
1 main ds 2 20-AR1 Exsl 5 B8 363 3419 001ms1 144 JEL 141
i main ds 100-ARI Emst b i Ju. 3417, .NI_EII 3430 0010002 1400 48 17
1 lman ds 100-ARI Proposag 1.51 c]ix] M I7| 3410 M 30 000002 1£‘ 433 171
1 mands |2 100-ARI_|Evist 751 3363 37 3410 W[ 0010002 159 FE] 1171
1 mands |2 5 ARI Exsi b 387 B53 3401] 3385 3408] 0010012 122 318 "z
1 meinds 2 5 ARl Propused 357 3363 3401 EEES Moo oowois | 319 1137
1 mainds |2 5 ARI [Exst 387 3363 3401 3395 3409 o002 122 318 1127

In our opinion, there is no need to carry out works within the watercourse to improve the flooding
situation in the watercourse. Refer to Appendix 4 for detailed results of the simulations.
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7 CIVIL DESIGN

The civil design undertaken for the proposed subdivision includes the road design, the cut and fill and
other civil details required to ensure that the development is feasible at this conceptual stage.

The design is carried out in accordance with Council's DCP 2010 and the “Guidelines for Engineering
Works for Subdivisions and Developments”.

The subdivision is divided into two stages. Stage 1 covers a total of 123 lots and is submitted for
Development Application and Stage 2 covers 35 lots for planning approval.

There is a total of nine (9) separate roads within the subdivision. Roads 1 & 2 are collector roads and
Roads 3 to 9 are local roads.

Road 1 is proposed with a landscaping median in the middle as requested by the Client. Road 2 is the
continuation of French Street into the subdivision.

The road network configuration is outlined in below.

Table 12 Road configuration
_— Road Reserve  Width of Travel Lane ~ Verge Width Parking Lane  Concrete Pathway ~Median
(m) Both Directions (m) {m) (m) 1.5m wide (m)
1 236 7 2x48 2x2.5 Both sides 2.0
2 21.6 7 2x48 2x25 Both sides 0
309 15.6 3 2x38 2x25 Both sides 0

Both Roads 1 & 2 have a widened concrete shared pedestrian path and cycleway with a total width of
2.5m to one side only. Reference is made to the traffic and the planning reports for details on the
pedestrian and cycleway strategies.

Reference is made to Appendix 6 which includes all the design drawings for the proposed subdivision.
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APPENDIX 1

Rainfall Data
IFD Table
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BUREAU OF METEQRCLOGY INTENSITY COEFFICIENTS FOR
PENRITH
Pericd A B Cc D E F G
1 3.1235 -0.5793 -0,0202 0.00845 | -0.001208 | -0.0004600 | 0.0000687
2 3.3820 -0.5780 -0.0208 " | 0.00914 -0.001066 | -0.0004188 | 0.0000614
5 1 a.e470 ~0.5792 | .-0.0236 0.00780 | -D.000288 | -0.0002227 | 0.0000085
10 3.7766 -0.5793 -0.0252 10.00707 | 0.000155 | -0.0001137 | -0.0000215
20 3.9242 -0.5788 -0.0260 0.00683 0.000358 | -0.0000630 | -0.0000344
50 4.0911 -0.5795 -0.0274 0.00580 0.000772 | 0.0000646 | -0.0000683
100 4.2024 -0.5800 -0.0280 0.00570 0.000842 | 0.0001046 | -0.0000765
RETURN PERIOD (YEARS)
Time
hr min i 2 5 .10 20 50 100
o 5 69.5 90.0 147.7 134.2 155.6 184.2 208.1
0 7 65.6 84.9 111.1 126.6 146.8 173.8 194.5
o B 62.3 80.6 105.4 120.1 139.3 164.9 - 184.5
0 8 59.4 76.9 1005 114.5 132.8 157.1 175.8
o 10 56.9 73.6 96.1 109.5 127.0 150.2 168.0
o 11 54.6 70.7 92.3 105.1 121.9 144.1 181.2
o 12 52.6 68.1 88.3 101.1 117.2 138.6 155.0
0 13 50.7 65.7 85.6 97.5 113.1 133.6 149.4
-0 14 49.1 63.5 82.8 94.2 109.3 129.1 144.4
o 1s 47.5 1.5 80.2 91.2 105.8 425.0 138.7
o 16 46.1 59.7 7.7 88.5 102.8 121.2 135.5
0 17 44.8 58.0 75.5 85.9 59,6 117.7 131.6
0 18 43.6 56.4 73.4 83.6 86.9 114.4 128.0
‘o 18 42.4 54.9 71.5 81.4 84,3 111.4 124.6
o 20 41.4 53.5 68.7 79.3 92.0 108.6 121.4
0 22 38.4 51.0 66.4 75.6 B87.6 103.5 115.7
0 24 37.7 48B.8 83,6 72.3 83.8 99.0 110.7
o 26 36.2 46.8 61.0 69.4 80.4 95.0 106.2
o 28 34.8 45.0 58.8 66.7 77.3 91.3 102.1
0 30 33.5 43.4 56.5 64.3 74.6 88.0 98.4
0 35 30.8 38.9 52.0 §9.2 8.6 81.0 90.6
0 40 28.6 37.1 48.3 55.0 63.7 75.3 94.2
0 45 26.8 34:7 45,2 51.5 59.7 70.5 78.8
0 50 25.2 32.7 42,8 48.5 56.2 66.4 . 74.2
0 55 23.9 30.9 40.3 45.9 53.2 62.9 70.3
1 00 22.7 29.4 38.4 43.7 50.6 55.8 66.8
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RETURN PERIOD (YEARS)

Time . ;

hr min 1 2 5. 10 20 50 100
1 00 22,7 29.4 38.4 43.7 50.6 59.8 66.8 .
1 30 17.9 23.2 30.2 34.4 39.9 47.1 52.6
2 o0 15.1 19.6 " 5.4 ".28.9 33,5 39,6 442
2 30 13.2 17.1 22.2 25.3 29.3 3'4.? 38.6
3 00 11.9 15.3 19.9 22.6 26.2 30.9 34.5
3 30 10.8 14.0 18.1 20.6 ‘23.8 28.1 31.4
4 00 10.0 2.9 16.7" 19.0 22.0 25.9 28.9
4 30 9.3 12.0 15.6 17.7 20.4 24.1 26.9
5 00 8.7 11.3 14.6 16.6 18,2 22.6 25,2
5 30 8.2 10,7 13.8 15.6 18.1 21.3 23.8
6 00 7.8 10.1 13:4 14.8 17.2 20,2 22.5
8 00 6.6 8.5 10.9 12.3 4.1 16.5 18.3
10 00 5.7 7.4 9.5 10.7 12,3 14.4 15.9
12 Qo " 5.1 ‘5.8 8.5 9.5 11.0 12.8 14.2
18 00 3.9 5.1 6.6 7.5 8.6 10.2 11.4
24 00 ©3.2 4.2 5.5 6.3 73 8.8 9.6
36 €O 2.4 3.2 4.2 4.9 " 8.7 6.8 7.6
48 00 2.0 2.6 3.5 4.0 4.7 5.7 6.4
60 00 1.2 2.2 3.0 3.4 4.1 4.9 5.5
72 00 1.4 1.8 2.6 3.0 3.6 4.3 4.8
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APPENDIX 2

Catchment Plan
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APPENDIX 3

Results of the Hydrological Modelling

DATA SHEET

SUB-CATCHMENT DETAILS

Name Ptor Tetal Paved Grass Supp Paved Grass Supp Paved Grass Supp Paved  Grass Supp Paved Grass Supp
Node Area Area Area Area Time Time Time Length Length Length Slope(%) Slope Slope Rough Rough Rough

(ha) % % %  (min) (min) (min) (m) {m) [m) % % %

CATA A 19.6 50 50 0 i 5 0 569 563 569 38 38 38 0.1 01 0.1

CatB B 1635 90 50 0 1 5 0 398 308 398 7 7 7 005 005 005

CatC c 119 50 50 0 1 Bl 0 1846 1846 1846 116 116 116 008 008 008

CatB1 B1 542 50 50 0 1 3 0 #9419 419 53 53 53 008 008 008

RESULTS SHEET 1 -5 YEAR ARI

SUB-CATCHMENT DETAILS

Name Max Paved Grassed Paved Grassed Supp. Due to Storm
Flow Q Max O MaxQ Te Te Te
(cum/s) {cu.mis) (cum/s) (min)  (min) (min)

CATA 1672 1.192 0481 4961 53 61 48.61 AR&R 5 year. 1 hour storm. average 38 4 mm/h. Zone 1

CatB 2288 1673 0627 18.70 2179 17.78 ARSR 5 year 25 minutes storm. average 62 mmvh, Zane 1

CatC 0498 0354 0145 16131 16531 160 31 AR&R § year 3 hours storm, average 19 8 mmvh Zone 1

Cat B1 0.659 0.47 0.188 3098 3498 29 88 AR&R 5 year. 45 minutes stom, average 45 3 mmih, Zone 1

OVERFLOW ROUTE DETAILS

Name MaxQU/S MaxQD/S SafeQ MaxD MaxDxV Max Width MaxV Due to Storm

OF A 1672 2875 1576 0508 141 438 277 AR&R 5 year. 1 hour storm, average 38 4 mm/h. Zone 1

OF B 3477 1875 1.185 0.6 145 8 242 AR&R 5year 1.5 hours storm. average 30.2 mmvh, Zone 1

OFC 3.875 3.875 0.256  0.152 021 34 44 1.35 AR&R 5 yaar. 1 hour storm. average 38.4 mm/h. Zone 1

OF B1 0.659 0659 0424 0.06 007 1594 123 AR&R § year. 45 minutex +fom. average 45.3 mmvh, Zone 1

Run Log for 20100127 run at 2014 53 on 131472011
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RESULTS SHEET 2 - 20 YEAR ARI

SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed Supp Due to Storm
Flow Q Max Q MaxQ Te Te Te
(cumvs)  (cumvs)  (cumds) (min)  (min) (min)
CATA 2.632 1716 0941 4.4 48.4 43.4 AR&R 20 year, 1 hour storm. average 51 mmv/h, Zone 1
CatB 3526 2381 1233 1691 20481 15.91 AR&R 20 year. 25 minutes storm. average 82 mm/h, Zone 1
CalC 0778 0502 0279 14498 14898 14398 ARGR 20 year, 3 hours storm, average 25.9 mnvh, Zone 1
CatB1 1.018 0.658 0.306 2059 3358 26.59 AR&R 20 vear, 1 hour storm, average 51 mnvh, Zone 1
OVERFLOW ROUTE DETAILS
Name MaxQU/S MaxQD/S SafeQ MaxD Max DxV MaxWidth MaxV Due to Storm
OF A 2632 4147 1576 0.6 1.56 8 2.59 AR&R 20 year. 1 hour storm. average 51 mmvh, Zone 1
OF B 5.018 5683 1.185 0.6 213 8 3.55 AR&R 20 year 1 hour storm, average 51 mmvh, Zone 1
OFC 5683 50683 0256 0177 027 3947 1.5 ARER 20 year. 1 hour storm. average 51 mmvh, Zone 4
OF B1 1.018 1.018 0.424 0.071 0.1 18.28 1.38 AR&R 20 year. 1 hour storm, average 51 mmvh, Zone 1
Run Log for 20100127 run at 20:06 47 on 13/4/2011
RESULTS SHEET 3 -100 YEAR ARI
SUB-CATCHMENT DETAILS
Name Max Paved Grassed Paved Grassed Supp. Due to Stom
Flow Q Max Q MaxQ Tc Te Te
(cum/s)  (cumfs)  (cum/s) (min)  (min) (min)
CATA 3.895 23719 1608 3991 43.91 38.91 AR&R 100 year. 1 hour storm, average 87 mm/h, Zone 1
CatB 4.891 32 2.03 15.2 19.2 14.2 ARSR 100 year, 25 minutes storm, average 108 mnvh, Zone 1
CatC 1.189 0.727 0463 17.79 12179 116.79 AR&R 100 year, 2 hours storm, average 43.7 mm/h, Zone 1
CatB1 1.466 0.938 0.55 221 261 21.1 AR&R 100 year, 25 minutes storm, average 109 mm/h, Zone 1

OVERFLOW ROUTE DETAILS

Name Max QU/S MaxQD/S SafeQ MaxD Max DxV Max Width MaxV
OFA 3.885 5553 1.622 0.6 2.08
OFB 6.886 7.811 1.91 0.6 2.91
OFC 7.911 7911 7.665 0.203 033
OF B1 1.466 1456 12.688  0.083 0.13

Run Log for 20100127 run at 20:10:40 on 1 ¥4/2011

8

8
4.5
2061

Due to Stomm
3.47 AR&R 100 year, 1 hour storm, average 67 mm/h, Zone 1
4.95 AR&R 100 year, 1 hour storm, average 67 mm/, Zone 1
1.63 AR&R 100 year. 1 hour storm, average 67 mm/h, Zone 1
1.52 AR&R 100 year. 25 minutes storm, average 109 mm/, Zone 1
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APPENDIX 4

Results of the Hydraulic Modelling
Plan 01 — Existing Site Conditions
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HEC-RAS Flan Exist

River Reach River Sta Profile 2 Tl Min Ch Ei | WS Elev T CntwWs. E.G.Elev E.G. Slape Vel Chinl Flow Area Top Width Froude #Chl
(m3s) m [ m [ m (m) min () {m2) (m)
sice ofpah  |180.00 _|20-AR 102 4370 43.80 4360 4384]  ©0330% 101 156 2162 (R
side ofpstn  [180.00 __[100-ARI 147 4370 4382 4362 a387] ¢ oetee 12 a7 211 o
sige ofpah 16000 [5ARI D6s 4370 4378 #3.18] PREY BT 085 i 13 2099 [
side ofpah _ [160.00 __ |20ARI 102 = _anes]  anee 2300l toneme! 075 158 iea] 3
side orpan  |160.00 100-ARI a7 ) a2t aity a304]  UD336 [ 165 280 142
s orpan 16000 [5ARI nes 4285 4294 529, 4297 023w, 073 125 o1 82 o20]
-
side ofpan 14000 |20-ARI 102 4233 424 0 025632 059 138 T16.35] ~ 1m
side of pan 14000 |100-ARI 147 4223 aza7 0023921 KT 187 2096 X
sice ofpah _ [14000 __ [54RI 53 23| arag 0030139 N 035 i565] "8
sice ofpah 12000 |20.ARI 102 4159 4173 2135 a181]  0.042464 121 0.30) 1270 1%
sice ofpan 12000 100-ARI 147 3159 175 4178) a18s] _ coas o 1 115 a1 [El
side ofpah (12000 |5ARI 066 4159 171 4172, 4176] 00368 2 0% 058 1021 16
side ofpan _ |10000 __ |0AR 102 a1t 2110 a115 A126]  G1iow! 17 055 951 210
side of path 100 00 100-ARI 147 <4100 4118 4118 4124 002152_3‘ 113 149 12 91 09
sice ofpan 10000 |5ARI ues 4100 4108 aia[ _arm|  oisewo 160] 0ai 18| 21
sice ofpan___ [Bo00 D4R 10z an=3 4063 2043 2067]  n074e01 D% 12 161 097
side ofpan _ [80.00 100-2R1 147 ado0m: 4054 B a7 05376l [t R 573 112
side ofpan__ [20.00 SARI 066 a0y 4060 <160 970 0026087 062 08z 12 93] 0%
6090 20-ARI 1o w7osl  aops|  anos ac12| 070683 0= 120 tres| 104)
€0.00 100-ARI 147 3999 40.04 4010 an4s|  0s36560 28 052 1552, 48
60.00 5ARI 066 3909 a0 07 007 2208] 0026187 072 095 1683 09
4000 20-AR1 02 5920 3937 3aar 3943] __ nozzwes 104 038 &1 0o
2000 100-ARI 143 3920 3341 3941 3748] D216t 116 127 881 097
20,00 5 ARI 068 3920 3834 3834 3238]  gozem. 033 X 76z 099
side ofpan _|20.00 2RI 102 3620 IS a0 37| ooonos o1 © 58] BEY Do
side ofpah (2000 100-ARI 147] 3820 2399 33| _ Dooooas 013 13 w0 005
side ofpan 20,00 5ARI 065 3820 2378 3676] D000z 06 825 1855 0w
I |
2 manws 57481 20271 763 370)] 2443 aed| oot o 258 6ua| 051
2 manws 57461 100-4RI 383 4390 2467 4951 000:3135 0% 3.95 798 045
2 man us 57481 5ARI 167 4380 44 24 < 31 0010523 115 146 5.82 073
2 m3in us 550 Tueert
2 main s |5s427 20-AR1 263 a:v1),  asw|  aaon a307]_ o 117 2] 2150 1
2 mainw__|53427 100-ARI 389 4281 4305 4305, a312] € 029667 118 530 271 101]
2 manus 53427 5ARI 167 FEE _dnag 4298 ¢304] 0070339 | 17 15 I
2 manws 81427 |20AR 263 4229 azal 424 azs0| 0062573 133 197 2447 180
2 manws 51427 100-AR1 368 4229 azag) 1207} 4.5 L0169 0% 406 = 3 061
2 mainus  [51427 __ |5ARI 167 PR 4243 azal] 1245] __omexns 073 230 2580 078
1
2 manus__ |d3437 20-ARI 263 4194 4205 acus| o] “ousir e es| | ma] o
2 manus 143427 [ 100-ARI e a1si 4208 o8 15| 0024267 i1 354 % 79| 700
2 manus  |49427 _ [5AR 167 arer| a3 3 a7 oowaes om| 21w wail  ne
!
2 manes 47427 [20AR1 263 4150 a7 2164 a178]  g.002ar, 05 a9 21 o 0%
2 manus__ 47427 100-ARI 389 4150 2159 a1 68] 4200] 6317 265 IEx 1z07 33t
2 manw _ [47497 _ |5ARI 167 4150 a1 7 at et 2177 ooorse o 376 2083 oA
i SN N o L —
2 manus  [45427 |20-ARI 23 4148, 4163 a1 s 4188 0029154 112 PE] Bus oge
2 manus _ |45427 _ |100ARI 369 4148 a166 4166 4172 0022100 126 308 e 100
2 manws  |45427 _ |5ARI 167 aras 4158 4159 a1 pozewe 0% 178 [ 085
T
2 manus 43427 |@wAR 261 o] 16 119, 4130] __ 0.00€usn 0.3 - 18] wial pan
2 mamus 43127 0G-ARI 383 100 a1 124 217 00076 [ 595 15F [T
2 manw__ [43427 _ [5ARI [ 167 a1 41.09 a1 1l a128] 014075 [ 086 12| 2%
|
2 manws 41427 |20-4% 763 an81 4104 aia 2110] 0020606 108 270 2 o
2 manuws  [41427  |100-ARI 389 4051 41.07 a7 at15]  oozi7es 122 963  opez 0 o8|
2 manuw _ |a1227 _ [5ARI 167 a6 4101 <100 4108 _ nozesie 053 163 4 L
2 manus _ |59427 _|20ARI 263 a0%0 4071 087 08| ooit1se 0.50 R [k
2 manw  |9saz7__ |100-ARI 369 4050 207 4001 4u80] 0012108 105 v
2 manus _ [2%427 _ [5ARI 167 anse an6s a0 63 2058] 0011962 080 i o7
2 manus 37627 |0ARI T avsa|  apsi|  andp| 053 cuvesss| [T 25 se| o0&
2 manws 87427 |100ARI 183 anz1 a0ss a0 ao, 4058 1 0o9ges, 080 £ 271 06
2 manws (57427 [5ARI 157] an 4] a048] _ anael 20a8|  oooeass' oo 333 215 (e
: I
2 menus_ |35427  |20ARI 263 4000 a018 4018, ai25|  Do77sEs) 118 s 8 |
2 manus_ |354.27 | 100-AR1 389 2000] 40.73] a3l “apae[ povetn 13| 35| =] o7
2 manus__[35427___ |5ARI 167 4000 4004 014 ac20]  opaia 109 184 173 1
2 mainus _ |350 Cuer, ] | B
2 manws  [S1427__ [onaARl 263 20 166 3841 3686 000084 05 1004 2080 on
2 manos (31427 [100AR 38a] _ sea0| 5854 g8ds 3595]  C0007% K 12400 2159 o1
2 manus__ |a1a27  |5ARI 167 3620 30.78 3397, soie| 000Dz 01y 905 woa [
] I | ]
2 manus_ |29427 ;AR 263 san0| 35.66) 343 3986] £ 000163 ) 1156 = R
2 manws (29427 |100-4RI 389 R 56894 3946 P | 020 1351 EYRL) 612
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HEC-RAS Plan Ews3t(Cantinuec
River Reach River Sta Profile Q Tetal MNChEl | WS Elev | Citws EG Eley | EG Slope ‘gl Chnl Flow Area | TopwWidth | Froude 2Chl
ms) (m) (i) {mi) (m) (mm) (mss) I (m2) (m)
2 mainus__ 294 27 5ARI 167 3820 6 ) 78] Goo0iog 017 9.80 251 003
2 mainw 27427 20-ARI 273 320] =3 s 38 41 0000190 [ 11.33] o
2 manws 27427 100-4R1 %89 3820 3893 3846 0.000254 03 13.42] 013
2 manus  |21427 5ARI 167 3820 38 78 36 36 0.000128 0.18 _9%0] 0ra
1 mainds 24000 20-AR) 560 3850 3874 38 74 3584] 0013088 142 401 18.58 05
1 mands  |24000 100-ARI 791 3850 w79 3£ 79 3892 0019693 161 4 90| 1913, 102
1 mainds 240,00 5ARI =87 3850 36 59 3569 2377]  oozoas 126 307 1788 07
I
1 maincds 22000 20-ARI 3675 3018 3438] 0002568 063l 827 17 038
[ malnds 22000 00AR | 3843 38.3 2245] _ D.o02823 o 018 mer 040
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APPENDIX 7
Authorities Correspondence

Office of Hawkesbury and Nepean

From: Greg Bracy [maite:Greg.Brady nohn.nsw.gov.au] Sent: Tussday,
25 January 2011 9:21 AM To: Sam Hadaad (Cardro 17C) Subject: Re:
Wernngten Subdivision masterplan (Office ref: 20erm11-74)

Hi Sam,

I've had the ime now te have a quick look &t the ‘Wermington Kingsyiood
Site plans you suppied.

In principle T tiink it is close to the Offices requirements. However the
foliowing is needed:

(1), The watercourse 15 a category 2 so 1t nzeds to have 20m niparian
width each side of the tep of bank of the watercourse,

(2). Itis unclear where the watercourse goes under the rai line,
Currently it 10oks like 1t flows aleng the ine towards the west (1o Morley
Av??). This needs to be clearer, 17 it actually goss under the ral Ine in a
direct ine (or east which you are protecting) then this 1s net an issue.

{3). Ttwould appear that you have not left space for any water quality o
guanitity basins/structures. These should not be i the nipar:an area.

(4). I understand that there may be a new ralway station, 1s this st
occurning as that may impact upon the watercourse and the feotprint of
the development?

{4). Removal of any current works in the watercourse npanan area should
be OK with adequate environmental grotection, but wili need a controiied

cuvily approval. Itis best to do this via integrated develepment.

I suggest you modify the masterpian to address i1ssues (1) to (3) above
and then we car give an in-principle support.

Regards Greg

Greg Brady Natural Resow:ce Officer Office of Hawkesbury Nepean

Lewvel 4, 2-6 Station Street

(PO Box 323)

PEMRITH MS¥y 2751

Phone direct 4729 8134

Phone general 4729 8138 Fax 4729 8141

Visit our new website at www.ohn.nsw.gov.au
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Penrith City Council

Our Ref: PL 100089
Contact: Schandel Jeffervs
Telephone:  (02) 4732 8123

29 July 2010
Demlan Constructions Pty Ltd
Angus Maclnnes
7 Charles Strect
PARRAMATTA NSW 2150

Dear Angus

Pre-Lodgement Meeting
Cnr French and Great Western Highway Kingswood

We welcome your initiative to commence vour project in Penrith Local Government

Arci.

Thank vou for participating in Council's pre-lodgement meeting on 20 July 2010. We
consider that the pre-lodgement process will assist in determination of your proposal.
The attached advice will assist you in preparing vour development application

Further to our most recent meeting, Council officers would like to confirm that the
preferred approach to this subdivision 1 o proceed with an application onee the Stage
2 Lacal Environmental Plan {LEP) has been gazetted. The proposals discussed at the
pre-lodgement mecting present some permissibility issues which are likely to be
resolved under the Stage 2 LEP. Procecding under the current planning controls may
not result in the best planning outcome.

Council provides competitive services in Certificarion of Dex clopment. If you need o
enquire gbowt Construction Certificates and Principal Certifving Awthorite matters
please contact Colin Wood. Building Approvals Co-ordinator on (02) 4732 §083.

If you require any further assistance regarding the attached advice please contact me
on (02) 4732 8125,

Youws faithfully | %4,
S

Schande] Jefferys i
Principal Pianner

##5 Please note: the attached advice is 1o assisi vou with vour der elopment pronosal
It is not a fidl assessment of the proposal. Council s full assessment and
determination can only be made after lodgement of the development application. The
applicant is responsible to address all Council's requirements if a development
application is lodged,
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[ 3 L e el
! Fre— Lodgement Advice
© Dateoflssue 29 July 2010 - - |

Pre- Lodgement PL 100086

Number |
; Proponent + Demlan Constructions Pty Lid
i Proposal Proposed masterplan  comprising  residential - subdivision,

i employment land, road network, transport interchange and
L | drainage-conservation corridor. i
i Address Lot 50, 35, 58. 57 and 56 DP 1069025

[ G Lot 50 French Street Werrington
Development Type  Integrated Development

The land is partly zoned 5A Special Uses. 10A Mixed Use —
' Residential 2nd 10B Special Uses — Fmplovment under |
Penrith Local Environmental Plan (LEP) 1998 Urban Land. '
The lund is to be included in Council®s Stage 2 LIEP 2010. '

P&a“hiﬁbiﬁ)

- Residential subdivision is not permitied in the 10B and SA
' zones. Components of the proposal would not he permitted
i under current zoning regulations. |
|
| Sydney  Regional Eunvironmental Plan 20 (Hawkesbury
| Nepean River) and Penrith Development Control Plan 2007 —
o !Werrington Mixed Use Area apply to the land.
Site Constraints The site 15 alfected by ]
e drainage easenent |

e services easemeint |

e water supply easement

| e bushfire pronc

: utll ®  covenant. = =

| Grenceral The Staternent of Entironmental E (Tects must include:

! Requirements ' e adetailed deseription of the proposal

i o consideration of relevant sialutorv  provisions.

particularly. -ection 79C of the Environmental '
Planning and Assessment Act 1979

¢ consideration of olher relevant matters listed on the
Application  Information  Sheet  attached with  this |

] advice

o a detailed tesessment of the key dssves specified

Y Syt _below.
Kev Issues ! Prapused Future Railway Station
oAy diseussed at the pre-lodgement mecting the  state i
_government has placed plans for a fture railway station on |
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:

hold. The design should be amended to reflect (his change as |

a transport interchange is no longer required,

| Well Precinet and strategic issues

The university precinet is cumrently werking on a
Masterplan.  The site forms part of the Well Precinct.

It 15 envisaged that the site will form part of a larger |

high tech development preeinet or a small business
park.

The zones will be translated into the new LEP
lemplate zones however, the exact zones have not vet
been determined.

Council would not support rezoning emplovment land
to residential.

Cansideration may be gitven to reduce densitics across
the site as a result of the station interchonge not
proceeding.

Subdivision design

Loeal Environmental Plan (LEP) and Permissibility

[

Proposed [uture residential development along the
Great Western Highway is not supported. This part of
the site will form parl of the foture small business

park or high tech park and therefore rcsadcnlin]j

development on the eastern side of the vegetation
corridor would sever this land use pattern and is not
suitable,

The residential development along the Great Westemn
Highway is al*o not supported due to the low level ol
residential amenity for this land resulting mainly from
potential noisc mpacts.

Back fences ulong any areas of open space are not

desirable.  Dwelling design is to allow passive '
]

surveitlanec of open space.

The applicatien is to demonstrate how the subdivision
layout has been designed to consider how each lot can
be developed lor residential purposes.  This is to
include sulbacks. private open space, aspect. car
parking and landscaping. This is particularly relevant
on sloping lanl

The subdivision layout is to provide land that can be
developed in future with minimal need for cut and #lL

f oy .. vy it wll  sRbasa
The propesnl de o comply with gl solevant

requirements of LEP 1698 Urban Land and the

statement of envirommental effects submitted with any

development application will need to provide details

_of complince.
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APPENDIX 7
Authorities Correspondence

Office of Hawkesbury and Nepean

From: Greg Brady [mai'to:Greg.Brady aohn.nsw.gov.au] Sent: Tussday,
25 January 2011 9:21 AM To: Sam Haddad (Cardro 17C) Subject: Re:
Wernngter Subdwision masterplan (Office ref; 10erm11-74)

Hi Sam,

I've had the ume now te have a quick logk at the wermngton Kingsweood
site plans you suppheg.

In principle T think it is close to the Offices requiremeants. However the
faliowing is needed:

(1), The wateicowse :s a category 2 s0 it naeds to have 20m nipanan
width each side of the tep of bank of the watercourse.

(2). Ttis uncisar where the watercourse gogs under e radf line.
Currently it looks like 1t Aows along the line towards the west (to Morley
Av??), This needs to be clearer. IF it actually goes under the rail ine in a
direct ine {or east which you are protecting} then this is not an issue.

{3). Tt would appaar that you have not left space for any water quahity or
auantity basins/structures. These should not be N the nparan area.

(4). 1 understand that there may be a new railway station, 1s this skl
occurning as that may impact upon the watercourse and the footprint of
the development?

{4). Removal of any current works in the watercourse riparian area should
be OK with adequate epvironmental protection, but will need a cont:clled
acowity approval, Its best to do this via integrated development,

1 suggest you modify the masterplan to address 1ssues (1) to (3) above
and then we canr give an in-principle support,

Regards Greg

Greg Brady Natural Resource Officer Office of Hawkesbury Nepean

Level 4, 2-6 Station Street

(PC Box 323)

PENRITH MSW 2751

Phone direct 4729 8134

Phone general 4729 8138 Fax 4720 8141

Visit our new website at www.obn.nsw.gov.au
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Penrith City Council

Our Community

Our Ref: PL 10:0089
Contagt: Schandel Jeffervs
Telephone:  (02) 4732 8125

29 July 2010
Demlan Constructions Pty Ltd
Angus Macinne:
7 Charles Sirect
PARRAMATTA NSW 2130

Dear Angus

Pre-Lodgement Meeting
Cnr French and Great Western Iighway Kingswood

We weleome your initiative to commence vour project in Penrith Local Government
Arcy.

Thank you for participating in Council's pre-lodgement meeting on 20 July 2010. We
consider that the pre-lodgement process will assist in determination of your proposal.
The attached advice will assist you in preparing vour development application

Further w0 our most recent meeting, Council oflicers would like 1o confirm that the
preferred approach to this subdivision 15 to proceed with an application vnee the Stage
2 Local Environmental Plan (LEP) has been gasetted. The proposals discussed at the
pre-lodgement meeling present some permissibility issues which are Iikely 10 be
resolved under the Stage 2 LEP. Proceeding under the current planning controls may
not result in the best planning outcome.

Council provides competitive services in Ceritfication of Pevelopment. If you need Lo
enquire about Construction Certificates and Principal Coriifving Authorin: matters
please contact Colin Wood, Building Approvals Co-ordinator on (02) 4732 8083,

If you require any further assistance regarding the attached advice please contact me
on ((2) 4732 8125,

Yours faithfully | ;"‘%_,:'_ ‘
iy W
LN

Schandel Jefferys “eriaiisss

Principal Planner

#0% Please note; the attached advice iy o assist vou with vour development praposd]
1t is not a fidl assessment of the proposal. Couneil's fill assessment and
determination can only be made after lodgement of the development application. The
applicant is responsible to address all Council’s requirements if u developuent
application is lodged.
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Pre— Lodgemeni Advice

Daﬂte‘of Issue

Pre- Lodgement

PL 100089

29 July 2010

I Number
: Proponent * Demian Constructions Pty Lid
I

"'__Pﬂroiibsal“ Pl’bposcd masterplan 'c'umprising “residential subdivision,
# s employment land, road network. transporl interchange and |
i e drainage-conservation corridor.
’ Address Lot 30. 55, 58, 57 and 50 DP 1069025

Lot 50 French Street Werrington L

r Dcvé_ﬂ}pmr:m:f};-m |

o Pa‘)is;i'blli;\' i

 The land is partly 7oned 3A Special Uses, 10A Mixed Use —

Integrated Development

" Residential and 10B Special Uses — Emplovment under |

I

i Nepean River) and Penrith Development Control Plan 2007 -
| Werrington Mixed Use Area apply 1o the land.

Penrith Lecal Environmental Plan (LEP) 1998 Urban Iand.
The land is to be included in Council s Stage 2 LEEP 2010.

]

Residential subdivision is not permitted in the 10B and 54

zones. Components of the proposal would not be permitted
under current zoning regulations,

Sydney Regional Fovironmental Plan 20 {Hawkesbury

 Site ('onsti—:;i-nts

General
Requirements

i

. I'he Statement of En: ironmental E [Tects nust include:

The site is alTected by
e drainage easement
®  services easement
¢ water supply easement
e bushfire prone
¢ covenant.

°  adetailed deseription of the propozal

e consideraion  of relevant  statutory provisions.
particularly. ection 79C of the Environmental
Planning and Assessment Act 1979

¢ vonsideration of other relevant martters listed on the

iR |

[}
|
i Application nformation Sheet attached  with {his
‘ advice
© a derailed assessment of the key issues spoeified
L,ﬂ_. R S| helow,
| Kev Issues ' Propesed Future Railway Station
| S As discussed at the pre-lodgement  miceiing  the :-‘Lalei
foname e _government has pluced plans for a fature railway station on |
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hold. The dmm should be amended to reflect this change as |

| @ transport interchange is no longer reguired.

- Well Precinet and strategic issues
e The umiversity precinct is currently working on a
! Masterplan.  The site forms part of the Well Precinet.

It 3s envisaged that the site will form part of a larger |

high tech development precinet or 4 small business
park.

¢ The zenes will be translated into the new LEP
template zones however, the exaet zones have not vet
been determined.

e Council would not support rezoning emplovment land

to residential.

e Consideration may be given to reduce densities aeross |

the site as a resull of the station interch mge not
proceeding.

| Subdivision design
e Proposed [uture residential dev elopment along the
Great Western Highway is not supported. This part of

the site will form parl of the future small business '

park or high tech park and therefore residential

suitable.
| ®  The residential development along the Greal Western

' development on the eastern side of the vegetation |
' corndor would sever this land use pattern and is not i

I Highway is also not supported due to the low level al

potential noisc impacts,
| e Back fences along any areas of open space are not

residential amenity for this land resulting mainly from

desirable.  Dwelling design is to aliow passive |

surveillance of open space.

e The application is to demonstrate how the subdivision ‘

layout has been designed to consider how each lot can |

| be developed for residential purposes.  This is 1o
include sclbacks. private open space, aspect. car

! parking and landscaping. This is particularly relevant
on sloping Lz

i e The subdivision lavout is to provide land that can be

i developed in future with minimal need for cut and fill,

| Local Environweneal Plan (LEF) and Permissibility
e The propesdd e ot comply with 2! relevam
requircments of LEP 1998 Urban Land and the
1 statement of environmental effects submitted with any
development application will need to provide details

i of compliance
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This Tand is w be included in the Stage 2 LEP and |
therefore if the proposal is progress before this is
gazetted the proposal would need o be amended to |
address the issue of permissibility, f
Al the pre-lodgement meeting the proponent said that
they would Tike 1o move forward with this proposal
under the curent planning controls. Although this is
not the preferred approach by Council it could he |
considered with an overall Masterplan for the site
then staging.. Consideration will need 1o he given so
that development proposed at the initial stage does not
preclude the site’s development opportunities I
future.

Road hierarchy and layout
¢ Council does not support the use of cul-de-sacs in the
proposed layout a: this minimises permeability of the site and
| is inconsistent with the requirements in the DCP,

Urban Besign Review Panel
The application may need to be presented to an Urban Design
; Review Panel meeting and it is preferred that this oceur

i before the application is lodged.

! Diversity of housing type
' Consideration is to be given w increasing the housing
diversity proposed.

' Engineering comments

&

The road layout and pattern should comply with the |
indicative layowt included in the DCP, |
Roads are to provide connectivity to main roads. '
Intersection grometry is to comply with Ausroads
(sight distances and angles)

Water quabty treatment will be required  in
accordance with the DCP.

On-site detention is required. Post development flows |
are to match pre development flows which is in
accordance witk the DCP,

The site 15 affected by overland flows and this is to be
accommodated within the development.

It appears that work (i.e. roads and drainuage) has been
carried out on site and Council does not have any
records of spreavals for this work, Were constroction
works inspected?  Arc there details available for the
pavement thickness and design, drainage  system
capacity as well as compliance with  council's
slandards. ) ]
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' Traffie
| @ A maffic assessment is required to be submitted with
the development application addressing any potential

| impact.  This assessment should provide details of |

whether the proposed development will result in the

necd for intersection or road upgrades,

¢ Service vehicles for the emplovment land should not
travel through the residential areas.

¢ Pedestrian and cycle way connectivity to and within
the sile is to comply with the DCP requirements.

e Concurrence from the RTA will be required.

' Development control plan (DCP)
¢ The proposal is to comply with all relevant

¢ A deceleration Iane along the Greal Weatern [hghway
| may be required. subject to discussions with the RTA.

i requirements of the Werrington Mixed-Use Arca[

BEE:

e The proposal will need to be supported by a

Masterplan, please refer to the DCP for specific
requirements.

| Other matters
¢ An application would nced to  address  the

i requirements of SEPP 55 with regard to remediation |

of land.
! ¢ A geotechnical report is required.
® A salinity report is required.
e Council cannot grant consent to development unless

adequate support services and utilities are or will be |

available to the site within a reasonable time.

: Scction 94 Contributions
Section 94 Contribunons will be applied 0 this proposal.
I The relevant developer contribution plans are:
e Cultural Facilit:=s
= District Open Space
¢ WELL Precinet 2008
' Please note that as the NSW Government has currently

TN OV s R T T e T, RS LS . SRt R T
20.06¢ ¥ Sy i1 GCVOGIOECY Conirioulions. renin £ Iy

3 lacel 520,00
" Council is currently seeking legal advice on this matter as
discussed at the pre-ludgement mecting.
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References [ Technical and Puhu Guidelines. which may be relevant to
..., theproposil are included in the attached list. .
i Consultation " Prior to ]odncmcm af the deveiopment application vou must

ceonsult with relevant  government  authorities.  serviee i
 providers. community groups and affected landowners. In |
| particulzr vou may need 1o consult with:
e Inergy Provider
| [ e Rural Fire Service
*  Svdnev Water.
Application Form  The auached application [orm must be completed and
and Information | submiitted to Penrith City Council. Notes on Page 3 and |
Required matrix on Page 4 of this fonn provides further clarification of
. information. which is required to be submilted with the
v __1 application, o i
Fees Please  call  Development  Services DLpa'z:tmmtd
Administrative Support on (02) 4732 799] enquire ahout
fees and charges. i

.. et o

Schande! Tefferys
Principal Planner
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References — Technical and Policy Guidelines

: ITHr_:‘{'/-ﬁotbodoliogy X

Aspect i |
!# Flora and | e Druft Guidelines Jor Thieaiened S,aaﬁ——"h\ew?;i-! 5
i Fauna Department of Environment and Conservation (DEC)
i I e Threatencd Biodiversioy Survev and Assessment: Guid.lines
I Jor Developnient and Activities (DEC)
|
F Noise e NSU Industrial Noise Polie: (DEC)
i . & Envirommental Criteria for Road Traffic Nvise (DEC)
| I e Ewvironmental Control Manval (DEC)
B :;Quallt\ o A,r?p;'on o Methods ;m Modclling and Assessment of Air
| | Pollutants in NSW (DEC)
]
| | |
' Traffic o Guide 1o Tr'a,’fi‘(' Generating Developments and Rocaid Design -
i Guide - Roads and Tratfic Authority (RTA) |
{ e Relevant Australian Standards i
i |
[ — - s - —_—
i Waste ‘ o On-site Sevage Management and Grevwater Rewse Poliey -
| Penrith City Couneil (PCC)

| | o Faste Managemenr Plan (PCCy

— - i " g

Flood Liable o fnterim Policy for Development of Flood Liable fand (PCC) !
; Land '
i ‘ _
i Bushfire ! o Planning for Bushfii. Proreciion Guidelimes  NSW Rural .

Fire Service
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. CITY COUNCIL
Serving Our Community
Our Ref: DAl170546
Contact; Robert Craig
Telephone: (024732 7593
7 July 2011

Middle East Pty Lid
Level 2.7 Charles Street
PARRAMATTA NSW 2150

Attention: Ron Pomering
Dear Mr Pomering,

Development Application No. DA11/0546
Torrens Title Subdivision x 123 Residential Lots, 1 Drainage/Open Space Reserve,
2 Residuc Lots & Public Roads
Lots 50-58 DP 1069025, 731-76% Great Western Highway (corner French Street), Werrington

I refer to the recent meeting held on 5 July 2011 regarding the subject development proposal which was
atended by Couneil officers as well as Mr Angus Maclnnes and Mr Charlic Demian from Demian
Constructions.

Following the discussions at this meeting and fellowing further assessment of your Development
Application. I wish to advise that the following matters have arisen for your consideration and action.

LDensity of Residential Development

I As previously advised, the IFerringion Mixed-Use drea Development Control Plan (the DCP)
establishes a residential density targel of 30 dwellings per hectare for the site. After taking into
consideration the likely timing and delivery of the train station proposed adjacent to the site, you
are advised that Council officers are willing to consider a variation from this residential density
requirement. In this regard, a residential density of between 20 and 25 dwellings per hectare may be
appropriate for the site. Please note thal details shall be submitted demonstrating how the
development will meet the demand for local housing needs in terms of densily and dwelling
typologies.

Design of Development

2. The design of the development shall deliver a layout and siructure (i.e. road widths. lot sizes and
configuration, public open space, etc) which facilitates the re-development of the land in the
vicinity of the proposed train station 1o higher-density forms of housing and a range of other uscs
once the station is delivered. The land identified as a future transport interchange and commulter car
park in the DCP shall be set aside as a residue allotment.

Local Park

3. Consideration will be given (o the proposed inclusion of the required local park in the central
riparian corridor. However, it is noled that the DCP requires the park 1o provide meaningful passive
and aclive recrealion opportunities. The information submitied to date does not demonstrate the
park will provide meaningful passive and aclive recreation opportunities.

Section 94 Contributions

4. The application of Section 94 contributions ta the proposal is currently under assessment by

Tel: (02) 4732 7777 = Fax: (02) 4732 7958 e Civic Centre, 601 High Street, Penrith NSW 2750
DX 8017, Penrith « PO Box 60, Penrith NSW 2751 » E-mail: pencit@penrithcity.nsw.gov.au
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Council’s Developer Contributions Project Coordinator. Although Council officers” position on this
matier will not be finalised until the modificd development proposal is submitied, it should be
noted that Council resolved the following at its Ordinary Meeting on 27 June 2011 in relation to the
application of Scction 94 contributions in the WELL (Werrington Enlerprise, Living and Learning)
Precinet:

2 Development contributions up 10 $30,000 per lot will be applied and directed to recrcation,
community. adminisiration and selected road facilities identified in the WELL, Distriet Open
Space and Cultural Facilities Development Contributions Plans,

b, Condilions imposed on development consents will require proponents to provide all required
drainage works.

c.  Conditions imposcd on development consents will require proponents to provide all public
roads.

Other Marrers

5. The NSW Office of Water has advised Council that the information submitted with the application
is insufficient. A eopy of the Office of Water's letier is attached for vour information. It will be
necessary for the additional information requested in the letter 10 be submitied to Council for
referral to the Office of Water.

6. RailCorp has advised Council that the information submitted with the application is insufficicat. A
copy of RailCorp’s letter is altached for vour information. It will be necessary for the additional
information requested in the letter 1o be submitted 1o Council for referral to RailComp.

7. Road 1 shall be re-aligned 1o mateh the alignment of George Street and 1o form a four-way
intersection with French Street in accordance with the DCP. Details of the intended management of
this intersection, including pedestrian access and safety. shall also be submitted.

8. The width of the median in Road 1 shall be increased to accommodate the proposed median
landscaping in accordance with RTA guidelines. In addition. concern is raised regarding the
potential for vehicles to undertake unauthorised U-turn movements at the castern end of this
median.

9. The size, configuration and dimensions of each corner allotment. in particular Lot 18 and Lot 105,
shall be reviewed and amended 1o accommodatc a suilable dwelling building envelope. In this
regard, each allotment shall be capable of containing a rectangle suitable for building purposes
measuring 10m by 12m or 8m x 15m, behind the building line.

In addition to the matters rised in this letter, it is requested that responses be provided to the matters
raised in Couneil’s previous letter dated 10 June 2011, Please note that following further advice from

external state government authorities or other departments of Council. additional information or further
plan amendments may be requested.

Please be advised that the “stop the elock™ provisions of the Environmental Plamiing and Assessment
Aer 1979 continue to apply to the application.

Should you have any queries regarding this matter, please contact me on (02) 4732 7593,
Yours faithfully,
g,

Robert Craig
Senior Environmental Planner
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