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Introduction

1.1 Purpose of the Report

This Urban Design Report (UDR) has been prepared for
Meriton in support of the Planning Proposal and provide
an indicative layout for a future Stage One Development
Application of Pagewood Green Stage Il. Cutlined in this
report is the design rationale that underpins the site layout,
ouilt form, public domain and future land uses.

A specialist consultant team has been brought together
by Meriton to provide technical expertise for the Stage
One Development Application that includes; Architecture
and Urban Design by SJB; Landscape Architecture and
Town Planning by Urbis; Traffic Engineering by ARUP; and
Civil Engineering by AT&L. 5JB has included the relevant
information from each consultant in the UDR.

The Pagewood Green Stage |l masterplan is located on

the former British American Tobacco Australia (BATA)
manufacturing facility on the corner of Heffron and Bunnereng
Roads in Pagewood. The Site has an area of 8.95ha and is
located within a broader site that comprises a parcel of land
known as 128 and 130-150 Bunnerong Read Pagewood.

Pagewood Green Stage | consists of the remaining area of the
site to the south and was subject 1o a separate development
application. Stage | is currently under construction and
consists of multiple high-density residential apartment
buildings, associated retail, child care and a large open
space. Principles established in the Stage 1 plan have been
reflected in this UDR to maintain consistency and ensure the
site is contextually appropriate.

The UDR is broken down into a process that is consistent
with a ‘design-led’” approach to masterplanning. Design-

led planning is an approach that is place based and pecple
focused, creating a new neighbourhood where future
residents can live, work and play. The UDR provides a legible
public domain and active interface with the built form, that will
form the bones of a vibrant community in the future.

sB
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The appropriate information to support the masterplan is
contained in the report, and includes the fallowing:

+An understanding of the planning policy, site and context
analysis

+ AVision and Design Principles that will infarm the future
character, quality of development and underpin the design
response

- A masterplan, that configures the built form and public open
space for the site

+ Calculation of yields, dwelling sizes, buillding types, floor
areas and FSR

- Anassessment of the scheme that quantifies solar access
io the site

This UDR has consolidated the much of relevant information
and context provided in previous masterplans prepared for
the site by HASSELL (2016, 2017) and subsequent reviews
by Hills Thalis (2016, 2017) at the request of council. SJB
believe that the process of building upon existing work

and the iterative process that has taken place, hasled to a
masterplan that has a highly refined and justified outcome.

ITABALE BATA FACRITY

Stage | Masterplan approved by council

Pagewood Green (Stage 2)

View accross Stage |l site toward Sydney CBD

Stage | UBSW development
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Introduction

1.2 Regional Context

The Global Economic Corridor

The Pagewood Green Stage Two site is strategically located
for redevelopment. It is recognised by past and current
regional plans, including ‘A Plan for Growing Sydney’ and
“The Greater Sydney Regicnal Plan™ as part of the Global
Economic Corridor (GEC). The plans outline the importance of
identifying opportunities for increased residential density and
renewal in strategic locations.

The GEC extends from the surrounding vicinity of the site,
which includes Port Botany and Sydney Airpart, through
Sydney CBD to the Norwest Business Park, and includes
centres such as Chatswood and Bondi Junction, the
Strategic Centres of St Lecnards and Macquarie Park,
four large universities and major health and entertainment
precincts,

sSB
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Introduction

1.3 Strategic Context

Greater Sydney Regional Plan - s

Western Parkland City Central River City

The subject site is situated within the scope of the Eastern
City District Plan, which is part of the Eastern Harbour City
as identified in the Greater Sydney Regional Plan (2018). The
Eastern City District includes the lccal government areas

of Bayside, Burwood, Canada Bay, Inner West, Randwick,
Strathfield, Sydney, Waverly and Woollahra.

Eastern City District Plan

The District Plan is a guide for implementing the Greater
Sydney Regional Plan at a district level over the next 20 years.
The Plan identifies the Eastern City District’s population is
expected to grow significantly and residential densities must
increase. The Plan will guide the growth and transition of the
district focusing on the GEC and transport corridors,

There are investigations into a transport link from Harbour
CBD to Malabar via Randwick and Eastgardens/Maroubra
Junction. This will open up this wider district to improved
active and sustainable transport modes, and pave the way for
transport oriented growth.

The Eastern City District Plan also identifies a range of
population trends and housing targets. Some of the trends
and targets relevant to this proposal are:

Eastern Harbour City

| SS=——st:eonards
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-
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' _-Strathfiel Drumriioyne ®

® Double Bay
ﬂsx, on® Edgecliff Bondi

. Beac
A @ Bondi
= Junction

Randwick

—e— Train Station

e Metropalitan Centre
- An additional 325,000 people are expected to be lving in ) )
the District b},-’ 2036; Q Health and Education Precinct

! 11 1e{Coogee

m— Committed Train Link
|

[} Strategic Centre
+ Projected dwelling requirement of 157,500 dwellings within P

the District by 2036; ®  LocalCentre

4
Trair Link/Mass Transit Investigation /
W 0-20years oy ‘ﬂ.
D> s ) Eastgardens-
mummw Train Link/Mass Transit Visionary '
Maroubra

Economic Corridor

- With a 64% increase in the 85-84 age group requiring

uw wwa City Serving Transport Corridor

Junction

e Light Rail

= mm Light Bail Investigation

= Motorway

e Committed Motorway

e mmm Road [nvestigation 010 years

wmunn RoadVisionary

e District Boundary

appropriate accommodation solutions. @ Tececueusy
The proposal has already received gateway approval by the Industrial Land
DPE as a delegate of the GSC confirming that it has planning
N . Transit Oriented Development
merit.
% Urban Rerewal Area
\ Urban Area
. Major Urban Parklard including
National Parks and Reserves
. Waterways
e Green Grid Pricrity Corridor
sSJB Pagewood Green (Stage 2)
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1.5 Existing Controls - Bays Council LEP

Land Zoning, 2015

The subject site is zoned R3 Medium Density Residential and IN1 General Industrial

Neighbourhood Centre
Local Centre
Cornrrercial Core
Mixed Use

Business Developrnent
Business Park

General Industrial

Light Industrial

sB
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Floor Space Ratio, 2013
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Low Density Residential
Medium Density Residential
High Density Residential
Public Recreation

Private Recreation

Special Activities
Infrastructure

Working Waterways
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Pagewood Green (Stage 2)
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The subject site currently has an allowable floor space ratio of 1:1
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Height of Buildings, 2015

The subject site currently has an allowable building height of 11 - 32m
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Introduction

1.6 Height Restriction OLS 1.7 Height Restrictions - PAN OPS

The Stage 1 precinct has a Controlled Activity Approval of 91m AHD for buildings, which penstrates the obstacle The Stage 1 precinct has a ‘procedures for air navigation services - aircraft operations (PAN- OPS)' limit of 110m
limitation surface (OLS) at 51m AHD. in the narth west and 120m AHD for the buildings in the south east of the site. The built forrm will remain within
these heights.
Key
== = Site Boundary
W Stage One Approved Key
- = = Site Boundary

sSJB Pagewood Green (Stage 2)

10
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Introduction

1.8 Overview of Existing Masterplans

Overview

The masterplan for Pagewood Green Stage Two has been through an iterative
process to refine the configuration and built form into its current state. The
evaluation of each masterplan has come together into a well tested and well
developed proposal for the site. The urban design framewaork draws on many of
the principles and key moves established in earlier reports while improving other
aspects, such as the street network.

Council Masterplan by Hill Thalis, 2016

The masterplan prepared for and endorsed by Bayside Council in 2016 was
prepared by Hills Thalis.

The plan provided a structure which:

- supported adaptive reuse of older bulldings along Bunnerong Road;

+ created a wedge park to draw amenity into the site and connect the wider cpen
space network;

- created well proportioned and walkable tlocks and local streets; and

- communal courtyards at ground level with no basement below to ensure deep
soll zones. The result is deep ‘donut’ style basements.

Hassell Masterplan, 2017

The masterplan prepared by HASSELL for Meriton in 2017 built upen the initial
design response by Hills Thallis and was included in the planning proposal
considered as part of the gateway determination in December 2017,

The major differences to the initial plan included:

- proposed FSR of 2.35:1,

- Existing clock tower retained for dedication to the council (this was not accepted
by council);

- realignment of the open space to the west of the site in order to maximise
afternoon sun; and

- the addition of sleeved podium car parking with communal open space above.

SJB Pagewood Green (Stage 2)
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Hassell Masterplan Review for CGouncil by Hills Thalis, 2017

The masterplan prepared by Hills Thallis for Bayside Councll in 2017 evaluated the
design response by HASSELL and consalidated their findings into a new plan.

Hi

lls Thallis responded with & masterplan that included:
An FSR of 2.35:1, as per HASSELLS plan;

- retention of the second existing bullding;
- return to the original orientation of the linear park/cpen space; and
- return to the basement car parking scenario.

11
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Site Analysis

The analysis provided in this section explores the existing conditions
of the local area and considers the potential impact on the future
development of the site. This assessment will inform the type of built
form, the quantity of public open space and amenities that are suitable
for the site. This section culminates in a synthesis of the ‘opportunities’
and ‘constraints’ for the development that are applicable to the site
based on a thorough understanding of the local neighbourhood.
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Site Analysis

2.1 Existing Land Uses and Built Form

The built form in the local area reflects the existing land uses.

The predominate land use includes low density residential,
while there are light industrial uses in and around the airport.

The emerging leader for higher density development in the
local area, is the stage one portion of the site, which is under
construction. This contains residential and support uses up
to 20 storeys. This increase in height and form responds to
the significance of Eastgarden and Marcubra as a strategic
centre.

There are three scheols in the local arsa that service the
local area: Sydney South Public High School, Champagnat
Catholic College and Pagewood Public School.

Local retail is consolidated in the six storey Westfield
Eastgardens shopping mall with a Coles, Woolworths,
Big W, Kmart, Target and Myer, Hoyts Cinema as well as
Eastgardens Library.

Some additional retail is located around Bunnarong and
Heffron Road intersection to the north west of the subject site.

Key

[0 Public Open Space

Private Open Space
000 Low Density Dwellings
BN Medium Density Apartments
I High Density Apartments
T Retall
B Shopping Malls
BN Education Facilities
N Employment Sector
- = = Site Boundary

SJB Pagewood Green (Stage 2) 13
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Site Analysis

2.2 Topography

The gradient of the region slopes away from the town centre
of Maroubra down to Botany Dams to the north west and
south to Botany Bay.

The subject site has minimal gradient, as shown in the

adjacent plan. The 2m intervals are not sufficient to show the
slope, which drains toward the south of the site.
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sSJB Pagewood Green (Stage 2) 14
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Site Analysis

2.3 Recreation and Amenity

e T o
{

The subject site is fortunate to be located in close proximity
to many green open spaces and active recreation spaces.
Itis a short walk to Bonnie Doon Golf Course, Mutch Park,
Jellicos Park, Hensley Athletics Field, Nagle Park and the new
recreation spcae within Pagewood Green Stage 1. Within a
800m radius, residents will have access to ~25ha of public
open space (this does not include schoals or Bonnie Doon
Golf coursa).

|
Wi |
\ m.ﬂr,u,n_ |

There are several schools within the local area that will

serve future residents of Pagewood Green. This includes
Sydney South Public High School, Champagnat Catholic
College, Pagewood Public School, Daceyville Public Schoal,
Banksmeadow Public School, Maroubra Junction Public
School and Lycée Condorcet: the International French School
of Sydney.

. o,
ST R
Water Body J  Rugby/Soccer Feld ) A= %
. =

Key
|
P Retail Running Track
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||
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I

Outdoor Fit
Education Facilties ortinees
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DGEE00D
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SJB Pagewood Green (Stage 2) 15
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Site Analysis

2.4 Movement

The network of roads in the area services the wider area

connect Pagewood to Sydney CBD via Southern Cross Drive b » -
(M1) and Anzac Drive and directly out to the south eastern = o - 1 = rnﬂ’.’,’,,", i
suburbs of Sydney. i) y i}

BRI

I

The site is well serviced by a network of buses that connect it ) s iy =
to key employment areas, as well as railway stations (Mascof) il i | L Il o /(5] %, ==l Hlfr':f;'u';'".'-'" |
and future light rail. The proponent has been in discussion ' ahity
with Transport for New South Wales (TINSW) for new bus
services to directly service the site, as the first building of
Pagewood Green Stage One is now complete, these services
will expand over time.

Lightrail connecting Kingswood Junction to the CBD isin the
advanced stages of construction and will be available to the
future residents of Pagewood Green. The lightrail is expected
to extend down Anzac Parade, through Maroubra Junction, in
future stages of development.

AI'Im'Mn "

Key
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sSJB Pagewood Green (Stage 2) 16
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Site Analysis

2.5 Constraints

+ Bunnerong Road is located adjacent to the site - it consists
of a four lane highway.

+ The interface with Eastgarden Westfield is currently a blank
facade and not ideal for pedestrian walkability.

- Local retail is consclidated in the internalised six storey
Westfield Eastgardens shopping mall.

- Amenity and sunlight to the adjacent low density residential
dwellings must be preserved.

- An appropriate transition in scale is reguired for the interface
with the existing low density residential. The separation
provided by the wide roads helps this condition.

+ The proximity of the airport creates height restrictions on
the subject site.

+ (Golf course separates the site from active recreation spaces
in Mutch Park.

Key

Pan Ops Height Restrictions

Low Density Dwellings
BN High Density Dwellings
Bl Height Gradient
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Pagewood Green (Stage 2)
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Site Analysis

2.6 Opportunities

+ There is a netwark of public green open spaces that offera
range of programmed and passive recreation activities.

+ Open space can be connected from Jelicoe Park through
to the new public open space provided in Pagewood Green
Stage One.

- There is unobstructed solar access to the site throughout
the day.

+ Employment lands and Eastgarden shopping mall provide
local job cpportunities within a walkable distance.

+ There is a small retall activated node around the intersection
in the north-east corner of the site. There is potentail to
better link this with Westfield Eastgarden.

- Amenity and views to the west over the green open space
can be captured.,

- Close proximity to heavy/light rail connections, which is
currently connected by frequent and direct bus routes.

- There is frequent and direct bus routes to major centres and
employment opportunities.

+ Services and amenities provided in the mall will be an asset
to local residents.

- Buildings on site offer character opportunities to the site.
- There are schools available within a 10 minute walk.

- Retall offer within 400m/5min walk of the subject site

Key
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e Un-obstructed Views
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Vision and Principles

The vision and principles will define the future character of the site

and establish the values that underpin future development. The vision
presents an image of the quality place and type of community that the
development aims to create. The principles break down the specific
gqualities and measures that will be used by the developer to achieve this.
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Vision and Principles

3.2 Principle 01: An accessible and legible site

3.3 Principle 02: Diverse and connected open spaces

Principles

- Extend the grid of Pagewood Green stage 1 through the precinct to provide
clear east - west, north - south links.

- Connect key nodes, such as Jellicoe Park and Westfield.

+ Clear hierarchy with distinctive uses and function.

- Streets as habitable open spaces and integrated public realm.

-+ Pedestnan priority throughout the study area that are accessble and walkable
with short blocks.

- Create safe and active streets with adequate lighting and passive surveillance.

- Aconnected and comprehensive bicycle network.

- Alogical and connected network of roads.

Figure 1: Residential street with semi-
transparent interface with pedestrian
path. Figure 2: Wide pavements and
pedestrian friendly streets. Figure 3:
Shared streets with clearly defined
separation. Figure 4: Safe, active and
well lit streets that provide places for
people to linger and socialise. Figure
5: Highly vegetated streets that are
passively irrigated.v

Principles

- Streets occupied as part of network of public open space.
- Different types of open space provision;

- public, private, semi-private
- hardscape and green spaces
- public green spaces for recreation.

- Reinforce the regional green grid.

- Consideration for ecological sensitivities and geography.

- Ensure safety through passive surveillance and adequate lighting.

- Provide green roofs on podiums with lcading and soil zones for large trees.
- Retain existing trees where possible.

- Private green roofs on each building to reduce thermal loading.

- Water Sensitive Urban Design (WSUD) integrated where possible.

Figure 1: \legetated and habitable
shared terraces on upper levels
will include viewlines. Figure 2
Semi-enclosed shared terraces
are sheltered and receive passive
surveillance from above, Figure 3
green open space that is protected
and activated by surrounding
residential dwellings. Figure 4
Hardscapes are functional and

rovide a civic character, while
reflecting the vegetated precinct
character.

sSB
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Pagewood Green (Stage 2)
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Vision and Principles

3.4 Principle 03: Streetscape Activation 3.5 Principles 04: Community program

Principles

+ Fine grain variation, transition and rhythm at street level.

- Provide benches, street furniture and informal seating areas.

- Streets will serve as public spaces as well as conduits for traffic.

- Activation at corners and edges, as well as creating nodes within the

precinct — centring/consolidating activity around select locations.

- Create a distinctive village feel to local neighbourhood through provision of

fine grain treatment to the street scale.

- Create a main street on through connecting street.
- External facing — Activating surrounding streets, including Bunerong road.
- Minimise vehicular crossavers through laneway/rear access to basement

and podium parking.

+ Support retail uses with easily accessible on-street parking.

Figure 1: Informal gathering spaces
and street furniture. Figure 2: Building
transparency and direct interface

with the street. Figure 3: Articulation
and visual interest provided through
materials and planting. Figure 4: On
street dining and spill over from active
retail.

~

-

Principles

- Diverse housing types and sizes to promote population diversity.
- Accommodate a mix retail tenants, activities and informal opportunities for

social interactions.

- Co-location of services such as retall, possible aged care and childcare.
- Provision of civic plaza and landscaped public open space.
- High quality street furnishings and informal gathering spaces in the public realm

and private terraces,

- Introduce a civic plaza and network of open spaces, to complement the stage

one master plan.

- Integration of public art.
- Create a linear park that will serve as a central community space linking the site

north and south.

Figure 1: Communal rooftop terraces.
Figure 2: Puklic art and interpretive
signage. Figure 3: Public art and
follies within the public realm. Figure
4: Play spaces for children - formal
and informal offering.

~

Pagewood Green (Stage 2)
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Vision and Principles

3.6 Principle 05: A mix of building typologies

3.7 Principle 06: Design excellence

Principles

+ A diversity of dwelling typologies with variation in heights, scale and form
rovide a higher density around public space offering to maximise amenity

and outlock for apartments.

- Building envelopes to ensure maximum solar access and compliance with
Apartmeant Design Guidelines (ADG).

- Dwnersity within the building envelope with a range of dwelling sizes.

+ Lower levels should interface with the street including balconies overlooking
the streets and public realm.

Figure 1: Medium density residential developments. Figure
2 Mixed use development with direct interface with strest.
Figure 3: Town house with fine grain articulation at street
evel Figure 4: Podium tower typology with height that
tapers away from street intersection. Eigure 5: Podium
tower with terrace style frontages that interface directly with
the street.

BETTER-l

Principles

- Review and analysis based on
state policies around good design
that includes the new strategies
and frameworks created by the
Government Architect New South
Wales (GANSW).

- Considers economic, envircnmenta
and social benefits of proposed
development, suggest pathways to
achieving guality cutcomes and a
framework for assessment.

PLACES

Figure 1: Better Placed 2017 by
GANSW establishes statewide

design principles. Figure 2: Urban
Design Guide (GANSW 2018) outlines
recommended methods. Figure 3:
Evaluating Good Design (GANSW
2018) provides a measuring tool.
Figure 4: Greener Places (GANSW
2017) establishes targets and values
around public open space.

~\

SJB
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Vision and Principles
Principle 07: Ar
Principles Zingle 1: I;acadeza'} culatron and \;: sual ﬂgrest in T_he ’
) etailing. Figure 2: Town houses that introduce variety an
- Reference history of the site through a range of mechanisms, such as - Integrate public realm amenity into residential dwellings through views and cutlooks. ,nemm“[ '1§ma1 oria c:lh:m: . fll aute 2 Dave Smfe nt
reflecting the art-deco era warehousa/buildings in future designs, referencing - Create a fagade and interface of the development that activates the street s integrated with the surround ng landscape. Figure
historic land uses, using materials, detailing and form to revive character frontage to create an engaging environment for pedestrians, visually and materially, 4 Green roofs and balconies. Fiaure 5- Podium car
elements and /or interpretive signage. minimising blank fagades at street level and positively contribute to the public realm. 'J_'.i'klr][] with naturally vent '!'(;fm‘rvenln'; Fiaure
Contribute to local character through a consistent form, transition, setbacks - Build a distinct local character through vegetation, materials and detailing that SO R e e e e '—-]—‘__,_
ides resident d visitors with N ol 6: Complimentary forms across multiple scales. Figure 7:
and streetscape. . provides residents and visitors with a sense of place. Activated ground plane interface. Figure 8: Complimentary
- Integrate podium car parking tc allow for natural ventilation, while - Creae internal amenity through visual connection to greenery om_doors. forms and geometries across different scales within
maintaining activation and retail/residential overlooking of the street. + Create a balance of transparency and privacy to street level dwellings. the precinct, Figure 9: Informal places to linger, passive
- Minimise vehicular crossovers and presence of garage doors. - Integrate sustainable initiatives and passive systems where possible. surveillance provided by transparency in upper levels
- Provide visual interest from the street through facace treatments, public art,
green walls.
/’
SJB Pagewood Green (Stage 2) 24
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Design Response

The design response sets out a layered methodology for the
configuration, scale and bulk of the site. From the structure of the roads
to the qualities of the public open space and built form, this section
overlays the elements of the future site in a systematic way to achieve

an assurance of quality in the urban form and a logical narrative to the
structure of the site.

ltem 8.5 — Attachment 6




Council Meeting 12/06/2019

Design Response

4.1 Urban Grain

Bonnie Doon Golf Club

>
/”
-~
-’J
e
-
-
.
-
Continuation of the Grid Hierarchy of Streets
Extending the grid of stage one through the northern precinct to provide clear east-west and north-south links. Creating a hierarchy of streets that create a legible and accessible environment, while discouraging through traffic.
K
s Key
Bulding Plots
iding Fio Building Plets
Open Space & Landscaping Open Space & Landscaping
= Primary Movement . |/lain Access
( - ) Secondary Movement )
=) Primary Streets
- Site Boundary
€= Local Access
.. ..a Pedestrian Links
- = = Site Boundary
SJB Pagewood Green (Stage 2) 26
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Design Response

4.2 Public Domain Structure

|
b | Bonnie Doon Golf Club Bonnie Doon Golt Giub

Green Network Land Use and Frontages
A network of integrated green spaces that includes surrounding infrastructure and integrates the streetscape. Reflecting the hierarchy of streets, the street typology integrates dedicated spaces for activation, retail and interface with open
space.
Key
Key
| kﬂkeﬂd Uarﬁ Residential / Hotel / Serviced  ml Public Open Space
. ariments
Building Plots ( > Main Access F' - e e Active Edges
B Exiting Clocktower Mixed Use Residental Development
ﬁ Primary Streets ) ) ‘ ) — Semi - Active Edges
I Primary Green Spaces (Public Open Space) ) [ High Density Residential )
=== Green Links ) ) o O Corner Active Nodes
[ Secondary Green Spaces (Public Cpen Space} She Bounda Medium-Low Density Residential
B Ci - = Souneany Medium-High Density Residential or - - = oite Boundary
Cive Plaza Poszible Aged Cars
SJB Pagewood Green (Stage 2) 27
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Design Response

4.3 Building Envelopes

Bonnie Doon Golf Club

Setbacks
Street setbacks reflect the type of street and built form interface with the street,

Key

Building Plots
Public Op=n Space
2m Setback

4m Setback

Bm Setback

10m Setback

smmms  Additional 3m Podium Setback

SJB Pagewood Green (Stage 2)
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Building Heights

The building heights ensure that there is no overshadowing to the surrounding residential areas between 9am and 3pm. While
also ensuring that the scale and visual bulk compliment surrounding development. The buildings step down in heigh toward the
east and north of the site to manage transition in scale, while locating the higher density components in the least sensitive area
of the site.

Key

mmmm Residential Interface
Public Open Space

Site Boundary
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Design Response

4.4 Built form and Open Space Typologies

Building Typologies

Building typologies are varied throughout the precinct with townhouses and terraces integrated into the podium to interface
with residential streets, medium and high density development is integrated to the south and west of the precinct in the least

sensitive parts of the site.

Key

SJB
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Tower
Above Podium/Podium Skeeve Dwellings
Podium Sleeve On-Street Terrace

Street Level Retall

Townhouses
Meadium Density/Possible Agad Care

Commural Open Space

Public Open Space

Pagewood Green (Stage 2)

Bonnie Doon Golf Club

Layers Of Landscape

The site configuration consists of layers of landscaped space that serve the community in different ways. These landscape
typologies build upon the public domain plan established for the precinct, which includes more than 2ha of public open space,
this is approximately 23% of the site. Courtyards, communal terraces and rooftop spaces will be utilised for communal gardens
and private open space. This will mean that most of the site has a landscaped surface.

Key
I Public Open Space I Active Betail Edges
I Fodium Communal Gardens — SEMi - Active Edges

Private Rooftop Terraces - = = Site Boundary
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Design Response

4.5 Building Separation

Building Separation Tower Separation
The separation between buildings are compliant with the Apartment Design Guidelines (ADG). Dimensions from tower to tower  The separation between towers are compliant with, or exceed, the ADG standards.
either meet or exceed ADG standards.

Key Key

€—> Building Separation €& Tower Separation

Public Open Space Public Open Space
- o oite Boundary - = = oSite Boundary
SJB Pagewood Green (Stage 2) 30
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Design Response

4,6 Design Excellence

Local Character

The precinct’s urban grid creates a number of different blocks that will each have a slightly different character. Variation will be
provided across the site and the characteristics of the developments will be localised to the specific urban setting within which
they are situated. For instance, the outlook to green open space or Sydney CBD will be optimised, while street level residences

with have a different look and feel.

Key

'\7‘ Views

\iegetated Arsas
Ll i o
#"%,  Active Street Edges

sSB
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Possble Aged Care
I Town Houses
- = = Sile Boundary

Pagewood Green (Stage 2)

Bennie Doon Gelf Club

__Eﬂnﬁls Daoon Golf Club

Architectural Excellence

Tier one architects will be employed under the guidance of a single master architect to deliver variation across the site while
ensuring guality design, compatibility and compliance with architectural standards. There is opportunity for the blocks that
Interface with the public domain to have distinct architectural qualities, such as central retail block adjacent to the civic plaza.
Strong design principles will be established in future development application to guide development of the site.

Key

- = oite Boundary
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Proposed Masterplan

This section infroduces the proposed masterplan through plan, site
section and 3D modelling. It demonstrates how the public realm will
interface with the built form, including the nature of the road profile and
landscaped building setback. It addresses the gross floor areas of each
site, apartment yield and parking provision within the subject site.
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Proposed Masterplan

5.2 3D perspective

The perspective view of the proposed development
demonstrates how the buildings step down in height toward
the east of the site to manage transition in scale and creates
an appropriate interface with the surrounding residential
development. The building heights ensure that there is no
overshadowing to the surrounding residential areas between
Sam and 3pm. While also ensuring that the scale and visual
bulk compliment surrcunding development. The separation
between buildings are shown, with dimensions from tower to
tower that either meet or exceed ADG standards

Buillding typologies are varied throughout the precinct with
townhouses and terraces integrated into the podium to
Iinterface with residential streets, medium and high-density
development is integrated to the south and west of the
precinct in the least sensitive parts of the site.

The built form frames a netwaork of green spaces that includes
public cpen space, communal podiums, private terraces

and balconies. The linear park through the centre of the site
Is not enly an inviting entry, it also creates a legible site that
connects Jellicoe Park through to the public open space of
Pagewood Green Stage | and onto Westfield Eastgardens.
The civic square will create a vibrant heart to the future
community, where the retail spills onto the street and people
linger to enjoy one another's company.

sSB
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Pagewood Green (Stage 2)

©

Westfield
Eastgarden

Pagewood Green
Stage One

1l

Bonnie Doan
Golf Glub

Hefiron Road C:>

Jellicoe Park
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Proposed Masterplan

5.3 Massing Envelopes

The massing envelope is a representation of the proposed
planning control's maximum height at the boundary of the
proposed building allotments.

Further design development within these envelopes wi

need to take into consiceration ADG requirements, including
solar access and building separation, and ensure no
overshadowing east of Bunnarong Road between 9am and
3pm. These are considerations that will be applied as the built
form is further resolved.

Bonnie Docn Golf Club

Building  Max Building  Height of Building Storeys

Height i
A RLOT 69m 20
B RLO1 68.3m 20 S
c RLO1 68.2m 19 e
D RL60 a7m 9 ‘
E RL9T 69.5m 20
F RLO1 59.6m 20
G RLS1 68.6m 20 1.20.39
H RL60 37.5m 10
| RL37 16.6m 3
J RL37 16m 3 12097
K RL37 15.3m 2
L RLB0 38m 10
M RL60 38m 10
Assumptions

- Storey heights
- 5.5 - 7m height for ground floor (floor to floor)
+ 3.1m height for other floors (floor to floor)
- 2.5m height for plant & [ift overrun level (floor to floor)

SJB Pagewood Green (Stage 2) 35
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Proposed Masterplan

5.4 Subdivision Plan

LOT |Developable | Private | TOTAL | Percentage
Area Road

A Trazmt 3784 mf 2111 me
B 6824 4 m° 4364 ¢ 7261 e
C 6385.3m° 783 m? 7188 m?
D 7354 5 m° 3784 ¢ 7733
E 5578.4 mf 436.4 mf 8015 i
F 6618 .8m° 23974 @ 20718 m°
G 7811 mE 7811
H 7511 mf 7511

SUBTOTAL | 55616.2m2 | 4810m:z | e0azemz | &7.4%

20208m2 | 22.6%

s762m |  9.8%

198m | 0.2%

TOTAL SITE AREA 89589 m2|  100%

. =
SN’ 3
JOEOUODD °

Residential

Residential (Low Rise}

Mixed Use
Aged Care
Public Road
Private Road*
Open Space
Retail/Childeare
Site Boundary

“All private roads are associated with respective Iot

boundaries, all of them include public access easerments for

pedestrians to increase the permeability of the site.

sSB
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! Lot G

Lot A

Pagewood Green (Stage 2)

'

LotF

Lot C

i — *\lj Il".
v A |
I £ AN
O A
. S\~
(w0
Py S A
v \ P J’/q}_ 1
o) Y0
e~ v

i &
N (X
Ml @

L)or o

X K
Il
:----r'-==\-r’='-r£.-

615



Council Meeting 12/06/2019
Proposed Masterplan
5,5 Development Yeild and Distribution
[ e = = =)
T | R e g
Lot Areas: . OL) (OO . . Je. '
The total site Area of Pagewood Green Stage Two is
89,570m7, while the permitted FSR is 2.35:1. This allows for a
total GFA of 210.490m°.
L
2
In summary: ’
- The site will offer retail GFA of 5,000 at minimum. ‘l
- Lot Bisa possible hotel or serviced apartments, ‘! !
- Lots F and G both have a double row of terraces. There are . |
58 proposed terraces, 42 in Lot G and 16 terraces in Lot F. ;
+ Lot His possible aged care dwellings. This permits an ) . b
additional FSR of 0.5:1 (3755.5 sgm) 1o be developed
within the envelope.
- Affordable housing is yet to be lecated in masterplan and is
subject to consultation with council.
+ The residential GFA also includes 1,200m* for 2 x 75 space
Childcare Centres.
TABLE OF AREAS
Lot Area (sqm) | GFA (sam) | Units [approx) :
Lot A 8,111 38,074 375
LotB | 7,261 36,993 327 l‘
Lot C 7,168 21,614 192 D =
LotD 7,733 37,194 365 ... )
LotE 8,015 33,201 319
LotF | 9,016 18718 |181 —
Lot G 7,611 7,050 42
LotH | 7.511 2100 (214 | B N e
Total 60,426 214,245 2,015 ;::;‘;;’-::qf“
+ bonis 2755 53gm
*The bonus 0.5:1 FSR associated with the potential aged care & added 214, 245 sgm
to the GFA of Lot H. This makes the total 210,490 sam (allowable GFA) Dol | 2075 1
plus 3756 sgm (area of bonus FSR). f aged care is not proposed the - - - Car Spaces |2,438 i
bonus does not apply. E—— e EE |
SJB Pagewood Green (Stage 2) 37
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Proposed Masterplan

5.6 Parking

Parking Allowances:

There are approximately 94 on street car parks provided, as
well as an additional 2,344 parking spaces provided within
the development envelopes. This is a total of 2,438 car parks
across the site.

HEFFRON ROAD

.
+E
'
¥E
el
A
o
b!

.
&
]
$5
e
#i
!
¥
]
o
!

This accommeodates a ratio of two cars per town house; 1.5 Lot G | LotH---
cars per 3 bedroom apartment; one car per two bedroom Bazemente 1 Lot F Er—el | Basermeris
apartment; 0.5 car to every single bedroom apartment; as Car Park SRR % ! |CarPark
well as extra to support retail within the site. Podium 0 F S IOPENSRACE Podium

Car Park e Car Park
TABLE OF AREAS Parking Spaces |90 Parking Spaces

Units Parking 3 S R S e e e e TS, =
Spaces = - “1‘1 : n ' e

Lot A 375 402 N 1 & | 9

2 Lot D Lot E e 4 Lot F
Lot B 327 490 = g‘ 4

= Basements 1 Bazements 13 § Baszements 1
Lot C 192 205 . Gar Park CarPark S sg g Car Park
Lot D 365 391 _ Podium 4 Podium 4 C G [Podum 5

| Car Paric Car Park ﬁ | |corrark

Lot E 319 347 Parking Spaces 391 Parking Spaces g i‘ qi Parking Spaces | 181

Lot F 181 195 ! i ‘1 3

Lot G 42 g0 2 i

LotH 214 224 i TR '@’ L% %S %':’O |

| | :

On Street G4 “T f ‘ Sk @ﬁ & & 5 & x ﬁ S PARK (

Total 2,015 2,438 { B & _ ’ [ |
The masterplan will accommodate a car sharing service with I Lot A - 4 » Lot B || 1]
a fleet of approximately 20 share-car stations provided across L. Basements 1 Basemerts S | Basements 0 ¥ ’
the site. There will be 198 bike parks also located on the site Car Park Gar Park \‘1 ! Car Park f _
to better facilitate active and sustainable modes of transport. Podum 4 Podium _' | Fadium 4 #»‘«

i, Car Park Car Park P b | 1 Car Park
ParkingSpaces | 402 il Parking Spaces : x a ] Parking Spaces | 205 ;....
Key J\“ ~+ & o e f, b : b - e i

C”7"7) Development Lots —) Two-Way Loop
Reoad Through Site
@ \ehicle entry to _
basement ===» Minor/Private Streets '
Key Road Linking to
* Major Roads - Site Boundary // ‘ ‘ '> ‘ [ ‘ 4‘ ‘ ‘ 1\
SJB Pagewood Green (Stage 2) 38
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Proposed Masterplan

5,7 Typical Street Sections

Six site sections have been identified to show the quality of i N SO\ e
experience on the street and the relationship to the built form. .
AR e i, o
Each of the sections demonstrates the different type of R T — : e ——————— T S e
street profile, sections 1-3 highlighting the road profile, street \ s : gee Q 7 £ R e & . A . 3 i
setback and interface with the buillt form, while sections 4-6 48 1 T S s BN - e 2
are east to west cross-site sections of the entire subject site T g
and incorporate the different types of public realm offer in the Qakti 6 ey o .
precinct. I: a . : _
T R ESh] B T ] 2w E T T
» 3 7 .u 4. i. = LR o El .\o 4‘
” — T T T N ] & k: e _—=-_-===
‘, ?FL oy - 3
L * (o=
i e
: M
Séction 5 R
“ & |
3 |
..[-- " :
- o _I - 5
st s -—— = s
" .. R 1 e
P
7
! : % e
ction 4% b - b [
Key 2 o | [
e
CIZD Local Road = [

C =2 Primary Collector
- w  Site Boundary

SJB Pagewood Green (Stage 2) 39
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Proposed Masterplan

5.8 Typical Street Sections

Mo0| MEEE ey e )
Trarostzan® va 1 camark T

1

|
L L
1 el REEERT 1
| |

—————
—— ———

Section 1

This section shows how the north-south primary collector street and how it interfaces with
the built form on either side of the road.

sSJB Pagewood Green (Stage 2) 40
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Proposed Masterplan

5.9 Typical Street Sections

|
|
TTT

\i““:-_":_-______.

Section 2

This saction shows how the east-west primary collector street and how it interfaces with the built form on either side of the
road, this includes the town houses to the north of the site.

SJB Pagewood Green (Stage 2) 49
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Proposed Masterplan

5.10 Typical Street Sections

| ! s\ [T
[ iy
| (I
[ |11
| F !: |
| ! :
| ;
[ ! [
| | |
| I !
| . l |
| I |
1 ; LY I_
: i 1 e
| oy |
: <<j> Ml
| i (]
| ¥ I
[ g '
! s e
I : S l :
| B ] |
| s LI (Tt
| | < g i A |
| ! Sl 11
1 | |J 4 i o L |
l sl v L 1900 L 500 L 3000 L ;e l et L “E00 l pasien) L
T Frstoan Landzsape  Capark | Lane 1 Lane. [ T N——
L 4000 L 1R300 [
1 Tedak il T Catoazk
| |
| |
| |
i i
: foso00 g o100 2500 3000 [ | 2%0 | 1%0 ) w00 :
| Ti-eem.. Lsnssespe  Capas | Lane 1 Lane T Capat. Landscase ree.».-.i |
| : : I
1 iy | o |
| “ FIAD FEERE ] |
| H H |
Section 3
Section 3 is a typical cross section of the private streets that are local access
streets for future residents.
SJB Pagewood Green (Stage 2) 42
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Proposed Masterplan

5.11 Through Site Sections

The through site section demonstrates the transition in height L
toward the east and north of the site. They also show how | Sectionfi >
the break up of the development allows for wide streets and [IENERIRARERREEERRARRE]| [IEREN H I
! ) ) [ T !
tower separation. The internalised parking is shown to be |{ [T [ 1] i ;
sleeved by residential apartments and the address of the i ,
commercial at ground level activates the civic spaces. 1 1 /
9 . - — G, ¢
. OHi— 10 0} .
| | | 1 -
J ins [lUN BTt
I

Frman Seet Bunnarong Road

Section 4

SJB Pagewood Green (Stage 2) 43
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Proposed Masterplan

Section 5

Bunrarong Road

Section 6

SJB Pagewood Green (Stage 2) 44
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Proposed Masterplan

5.13 Landscape Masterplan

| Recreation Park 1 Link Parks

N o ———————————

- Unprogrammed grassy lawn - Creates a forecourt to the retall offer

- Shaded and vegetated open spaces that contribute

+ Spaces to kick a ball
- Space for group fitness

- Place of congregation and for people to linger and socialise
- Sense of entry into the precinct

- Seating options at periphery

.
recco |
nhg
I (ormerint|park
- Qpen Lowe
Leca £ - Bvent Spage.
fetaat
Abanco
Dinihg
o g
il
Lawn
A
Cate
f catt
o
Zhaded Bosoue
wilh Seathg

h B * hiEractie Py
) ol —— Lo

Landscape concept by Urbis Landscape Architects

SJB Pagewood Green (Stage 2)
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amenity to the wider precinct
- Transitory spaces at the edges of the subject area

Materplan Principles

The future residents of Pagewood will be provided a range of
open spaces for different lifestyles and activities within a short
walk from their front door.

The landscape masterplan spatially implemeants the many
themes that were established in the broader structure and
vision. The key themes that have brought this plan together
include:

Key

Lirk Parks * Primary Public Art Opportunity

=0 RoadInterface gl Secondary Public Art Opportunity

—3J R tion S
c — 3 ecreation space o Site Bouncbry

C =2 cCommunity Park

C'Z'D CiicSaquare

- Play spaces

- Informal seating spaces

« Informal open space for recreation

- Dining and alfresco area next to retail along building edges

- Integration - creating synergy with the built form and

surrounding centext and buld an unique lecal character

- Connectivity - considers through site links, improves

walkability and integrates multiple modes of transport

+ Multifunctionality - to ensure spaces are appropriate to a

range of user groups and useful o changing needs and
populations.

- Participation - creating a public domain that bring to life the

diversity of residents and users in Pagewood, encouraging
informal encounters and bullding community.

45
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Proposed Masterplan

5.14 Open Space Metrics

There 1s 20,208sgm of public open space provided, this

15 28% of the overall site which is substantial for urban

infill developments and is in addition to the 8,000m2

already approved under Stage 1 of the Pagewood Green
Development. There is also a substantial amount of
communal open space provided on podiums and rocftops,
which has the potential to double the open space offering and
will comply with the relevant provisions of the ADG.

The proponent will also be providing additional indoor
recreational facilities on a site by site basis, including
swimming pools, gyms and exercise studios, which is over
and above the reguirements of the ADG.

This substantial provision of public and communal open
space, both indoor and outdoor, is in addition to the network
of 25ha of publicly accessible open spaces within an 800m
catchment of the site.

sSiB
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Proposed Masterplan

5.15 Benchmarking Open Space

There are many measurements of public open space
provision In new and existing suburban areas. These
benchmarks vary in the manner that the provision is
calculated and are dependent on dwelling density, type of
open space, the amount of communal or private open space
to compliment the offer, and most significantly the quality

of the offer available. It is better to have one high quality,
multi-purpose open space than multiple old, degraded, single
purpose parks with no tree canopy cover.

Examples of these benchmarks include:
- Metropolitan Sydney's Planned Precincts have an average

of 3.55qm of public open space per person. Pagewood Green (Entire) (7 (0  MutchPark 411} Jellicoe Park
3ha ‘ 13.5 ha 5ha m

- The World Health Organisation (WHO) recommends 3sgm
per person, this includes communal and private open
space.

+ The Government Architect NSW (GANSW) recommends
approximately 14.3sgm per perscen of open space ata
regional and lecal level. This is broken down into open
space typologies, where the minimum to achieve is:

- All dwellings within 400m of a local level park (0.5ha to
2ha)

- All high-density dwellings (B0 dwellings or more per
hectare) within 200m of a local level park (0.1 to 0.5ha)

- Al dwellings within 2ha of a district park (2 to 5 ha) e ) - /| . . X ;
- All dwellings within 5km of a regional park {minimum . E - ITTTTTTTTTITITTT i
5ha) ‘T?]g'e Pax @0 | | HensleyPark Snape Park 41 !

&

R -]

The Pagewood Green achieves the open space target of
the three benchmarks provided. The public cpen space
offer within the site will approximately double the average
open space allowance provided in Plannad Precincts. While,
generous balconies, communal terraces, indoor recreation
spaces and the 2.2 ha of public open space, every resident
will be able to readily access 9sgm per person of open space
within the development site (as per the WHO benchmark).
Lastly, the GANSW's recently established benchmarks will
be more than met through the local provision of Pagewood
Green and will face no deficiencies in open space offer and
will be well supported by the guality of local offer due to the
network of 25ha of publicly accessible open spaces within

an 800m catchment of the site and greater than 60 ha within = S ; i |

2km of the site. Heffron Park David Phillips Sports Field 1) Rowland Park P B m
45 ha 6ha 5.5ha

SJB Pagewood Green (Stage 2) 47
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Scheme Analysis

This section of the report demonstrates the sites ability to achieve solar
requirements based on potential building envelopes that can be realised
within the proposed planning controls. Solar access to facades and
open space has been analysed demonstrating that the requirements of
the ADG can be achieved.

Overshadowing of neighbouring properties has also been assessed,
including UB3, UB4, the central open space, and residential dwellings
on the eastern side of Bunnerong Road, to ensure adeqguate solar
access is achieved between 9am and 3pm throughout the year. The
overshadowing analysis was taken on the shortest day of the year (the
winter solstice) as a baseline. Based on the testing of the potential
building envelopes, we believe that solar compliance can be achieved by
residential dwellings on surrounding sites.

ltem 8.5 — Attachment 6




Council Meeting 12/06/2019
Scheme Analysis
6.1 Solar Insolation: Built Form
- - L u.
= =
~ g i Bonnie Doon Gof Glub
N
e
~
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EA N Bonnie Doon Golf Glub N -
Wiew from north west View from north east
B2.7% receives more than 2 hours of sunshine on the winter solstice 6.00<= . 4.00 2.00
68.8% receives more than 3 hours of sunshine on the winter solstice 5.75 3,75 175
Nate: this will be uplifted to 70% with more than 3 hours of sunshine through 5.50 3.50 1.50
detailed design of the bulding, given that the assessment is based on envelopes 5.25 3.25 1.25
and the %75 building efficiency under the ADG (i.e. resultant bulldings will be 5.00 3.00 1.00
smaller with better solar access).
4.75 2.75 0.75
4.50 2.50 0.50
4.25 2.25 0.25
4.00 2.00 <=0.00
SJB Pagewood Green (Stage 2) 49
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Scheme Analysis

6.2 Solar Insolation: Open Space
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Solar Insolation - Public Realm

Approximately 76% of the public realm receives mare than 2 hours of

sunshine on the winter solstice, while 57% receives more than 3 hours of

sunshine. 6.00<= . 4.00 2.00
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5.00 3.00 1.00
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4.25 2.25 0.25
4.00 2.00 <=0.00

sSJB Pagewood Green (Stage 2) 50
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Scheme Analysis

6.3 Shadow Diagrams - Winter Solstice
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9am - Winter Solstice

76% of public open space has direct sunlight.

Key
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Interface with Residential Area
Site Boundary

Shadow of permissible envelope
under planning controls

Pagewood Green (Stage 2)

10am - Winter Solstice

84% of public open space has direct sunlight.

Key

Interface with Residential Arsa
Site Boundary

Shadow of permissible ervelope
under planning controls
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Scheme Analysis

6.4 Shadow Diagrams - Winter Solstice
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91% of public open space has direct sunlight. 86% of public open space has direct sunlight.
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sSJB Pagewood Green (Stage 2) 52
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Scheme Analysis

6.5 Shadow Diagrams - Winter Solstice
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1pm - Winter Solstice 2pm - Winter Solstice

76% of public open space has direct sunlight. 70% of public open space has direct sunlight.

Key

Interface with Residential Area Interface with Residential Arsa

Site Boundary - = = Site Boundary

— Shadow of parmissible envelope — Shadow of permissible ervelope
under planning controls under planning controls

sSJB Pagewood Green (Stage 2)
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Scheme Analysis

6.6 Shadow Diagrams - Winter Solstice

67% of public open space has direct sunlight.

Key
Interface with Residential Area
- = = Site Boundary
= Shadow of permissible envelope
under planning controls
sSJB Pagewood Green (Stage 2) 54
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SJB Architects

sjb.com.au

We create spaces people love.
SJB is passionate about the
possibilities of architecture,
nteriors, urban design

and planning.

Let's collaborate.

Level 2, 490 Crown Street
Surry Hills NSW 2010
Australia

T. 61 2 9380 9911
architects@sjp.com.au

sjp.com.au
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Bayside Council

Serving Our Community

14 August 2017

Our Ref: 17/88576
Contact: Josh Ford 9562 1634

Karen Armstrong

Director, Sydney Region East
Department of Planning and Environment
GPO Box 39

SYDNEY NSW 2001

Dear Ms Armstrong

RE: Pre-Gateway Review of Planning Proposal at 128 and 130-150 Bunnerong Road,
Pagewood (Ref. No. PGR_2017_BSIDE_001_00)

| refer to your letter dated 25 July 2017, advising that the Minister has received a request for a Pre-
Gateway Review (PGR) for the Planning Proposal (PP) to amend Rockdale Local Environmental
Plan 2011 for land known as 128 and 130-150 Bunnerong Road, Pagewood.

Lodgement
A PP was lodged with Council on 13 April 2017, proposing the following amendments to the Botany
Bay Local Environmental Plan 2013 (BBLEP 2013):

¢ Rezoning the subject site from R3 Medium Density Residential and IN1 General Industrial to
R4 High Density Residential;

= Amending the Floor Space Ratio control from 1:1 to 2.35:1;

e Amending the Height of Building controls from 11m, 17m, 21m, 28m and 32m to 28m and 65m.

The subject land is identified as “BATA" on both Key Sites Map 004 and Key Sites Map 005 of the
BBLEP 2013, which triggers a need for any new buildings to be constructed at the site to comply
with Clause 6.16 Design Excellence.

The assessment of the PP has been delayed due to a range of extenuating circumstances. These
include Council’s limited staff resources during the time since lodgement of the PP, and the need to
engage external consultants to complete a peer review of the various studies supporting the PP.

Preliminary Assessment

While internal technical staff referrals were undertaken within Council from 4 July 2017, consultant
inputs in the areas of urban design, heritage, transport and land economics were deemed
necessary to further progress the PP. Commission dates for these consultants ranged between 14
July 2017 and 28 July 2017 and the anticipated timeframe for finalisation of these peer reviews was
4 weeks. However, requests for additional information were made to the proponent, in order to
assist with the process of peer review by the consultants that Council engaged. These requests
related to traffic modelling data (27 July 2017) and CAD files for survey plan and architectural
drawings (14 July 2017 and 27 July 2017). This information was provided to Council by Meriton on
11 August 2017, and was immediately forwarded to the consultants engaged by Council.

Mascot Customer Service Centre Rockdale Customer Service Centre T 1300 581299 F 0295621777

141 Coward Street 444-446 Princes Highway o .

Mascot NSW 2020, Australia Rockdale NSW 2216, Australia E council@bayside.nsw.gov.au
ABN 80 690 785 443 Branch 004 ABN B0 690 785 443 Branch 003 W www.bayside.nsw.gov.au

DX 4108 Maroubra Junction DX 25308 Rockdale

Postal address: PO Box 21 Rockdale NSW 2216

Telephone Interpreter Services - 131450  Tnheguwvikéc Yrnpeoies mr.pmvefw il g Aoyl dousn WIEMWRBHE  Cryx6asa npesenyeaise no Tenedon
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This report has been completed to assist Bayside Council with their Urban Design Assessment of Meriton's
proposed redevelopment of the former British American Tabacco Australia (BATA) site at Pagewood.

The site is bound by Bunnerong Road, Heffron Road and Banks Avenue and Meriton Boulevard- immediately
adjacent to a similarly proportiocned and redeveloped site north of Westfield Eastgardens.

In July 2017 Hill Thalis was engaged by Bayside Council to assess Meriton's revised master plan for Pagewood
Green Stage 2 (referred to in this document as "Revised Proposal’). This follows earlier work undertaken by Hill
Thalis to produce a comprehensive Urban Design Study for the site in 2014.

This report will critique the merits of Meriton's Revised Proposal through graphic analysis and comparison with the
previously complefed 2016 Urban Design Study - referred to in this document as "Draft Council Master Plan™
{prepared by Hill Thalis).

The following assessment details both the Revised Proposal (Meriton) and the Draft Council Master Plan and
critically analyses the ability to provide a best practice urban structure and distribution of built form for the BATA
site.

INTRODUCTION
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1.1 SITE ATTRIBUTES

The site is located in the north-east corner of Pagewood, and is bounded by Bunnerong Road fo the east,
Heffron Road to the north, Banks Avenue and golf course to the west, and Westfield Drive and shopping centre
to the south. A new street, Meriton Boulevard, has been constructed east west across the centre of the site. The
part of the site to the south of Meriton Boulevard has already been rezoned, and the current Peer Review relates
to the portion of the site to the north of Meriton Boulevard.

This large site is well located, and has the following attributes that would support a Planning Proposal to change
its use, create a new public domain and allow more intensive developmet:

- Pagewood / Maroubra Junction are within a growing region with ready access to nearby centres;

- The site has reasonable access to public fransport, principally buses. Despite contentions to the contrary
by the applicant over several years, there remains at this fime no publicly available confirmation of any
superior public transport, such as Light Rail or Metro;

- The site is located in an established centre, which is adding high density residential to a major retail
centre;

- Rezoning / Planning Proposals for such sites are generally compatible with the Draft District Plan by the
GSC and Metropelitan Plan objectives for Sydney;

- The wider area has a reasonable proportion of open space, with potential addifional connections to
existing parks and for additional parklands;

- The site benefits from wide roads on both the northern and eastern sides, and a street edge to a golf
course to the west:

- The site is of sufficient area to accommodate infill residential development complemented by community
uses, of which there are some good examples across metropolitan Sydney;

Council have the vision to create a new vibrant mixed-use community, with a high guality public domain and
good residential amenity.

1.2  MERITON PLANNING PROPOSAL

The key elements of Meriton’s Planning Proposal are:

A change in the zoning from IN1 General Industrial and R3 Medium Density Residential to R4 High Density
Residential;

A maximum floor space ratio (FSR) of 2.35:1; and

Maximum building heights across the subject site of part 28m and part 45m.

643



Council Meeting 12/06/2019
1.3 A BRIEF HISTORY OF SITE PLANNING
This site was formerly used for industrial purposes in the pre and post-war period, including car manufacturing C Yiel/d
and tobacco processing. With the shift of such industrial and manufacturing processes, the site has had a recent
history of rezoning and now redevelopment. Meriton have beern granted a very high vield, with heighls and FSRs greater than any in the Eastern Suburbs with
the excepiion of cerfain paris of Bonai Junction. Therefore surely Merifon can easily give something back, such
The rezoning of the south part of the site was approved during protracted Section 34 Conference process in the as dedicated public space, parks and playgrounds, off site public domain and infrasiruciure improvemenis and
Land and Envircnment Court of NSW prior to 2015. affordable housing provision.
Architectural Competitions for Blocks to the South of teriton Boulevard This would be consistent with infernational contermporary best prociice.
Since that time there have 4 architectural competitions for blocks within this approval. D Design Excellence
The competitions have been held since 2015. Philip Thalis, a director of Hill Thalis, has been involved in judging 2 As a juror, [ felf that the schemes lacked joy and imagination. This is going fo be home for 480+ households and
of these competitions (those experiences have informed subsegquent urban design and architectural advice for the largest building in Bofany LGA. /s design malters. and in my estimation none of the schemes approached
the northern part of the site). At the conclusion of the judging of the first competition, Philip Thalis wrote to would could objectively be called design excellence, despite the architects' hord work and comperence.
Council regarding the competition process and the controls for the southern blocks;
Menifon'’s forget yield also seemed fo give the archilecls imited scope fo explore design improvements.
Drawing on our experiences of the compelition, review of the planning conirols and our previous experience
aavising the Cify of Sydney / CSPC on the Merifon'’s ACY sife. we make the following inifial suggestions aimed of Councill's Draft Master Plan (for part of the block fo the North of Meriton Boulevard)
improving the planning and design oufcomes’
in 2016, Botany Council, subsequently amalgamated to form Bayside Council, commissioned Hill Thalis
A Public Domain Architecture + Urban projects to prepare a draft Master Plan for the northemn part of the site, that included some
remnant industrial buildings and areas of mature trees. This Plan related to the part of the site to the north of
in our exfensive experence of such major projec’s, the full exfent of the public domain should be dedicated fo Meriton Boulevard, and built on the experiences of the architectural competitions that had already been held
Council. (see above observations).
In our review of the ACI and other sites, we observed that public walkways' over private sites invarably had The draft Master Plan envisaged the following;
been galed, or otherwise impeded. Quasi forms of public access have a poor frack record, and raise alf sorfs of
diternmas for boqy corporales, community litle schemes as well as equily problems for people who are aiready Public Domain
paying Council rafes, insurance, mainfenance and Iabilly issues. - a public street structure that related to the site's dominant geometry, historic alignments and the streefs fo
the south and north;
It would be belfer if more streels allowed some through fraffic. rather than being configured as cul de sacs or de - a dedicated, connective local street system, integrated with new public parks, to make the area more
facto driveways. OF course such streels should be low speed. with perhaps limited movemenis allowed at the walkable, amenable and available to the wider community;
site'’s perimeler feg feft in/ leff oul). This would reduce the effect of the sife being an enclave, alien fo the wider - additional public park areas to supplement the 8 000m2 Central Park on the south side of Meriton
neighbourhood. Boulevard;
generous park verges fo both Bunnerong Road and Heffron Road that retained the existing mature frees;
The landscaping of the public domain’s parks and sfreefs olso needs fo be given much more consideration. We
suggest there should be a design compelifion of leading londscape architects, and that the brief should include Community Uses
WSUD best praciice. - various community uses distributed across the site to cater for the site and wider ared's community, if
possible reusing historic buildings on the site, or as new distinct public buildings located in relation to new
B Developrment Conifrols parks;
We encourage Council and Merifon fo explore o shight relaxation of the adopited development conirols. Develocpment
- distributed building heights of 4, 6 and 4.5, 9, 14 and 18 storeys to create diversity across the site, and
n particular the 0.5m scope for articuiation' is far foo fight, and clearly stymies genuine modufation of the while accommodating significant density, relieve aggregated bulk to the maximum extent possible;
massing. The conirols fended fo be a siraighi-jackel, that overly restiicied the archifects. building articulation in all blocks to have a range of heights, open courtyards and areas of deep soil
planting;
There could also be more scope fo locally vary heighis and setbacks. reasonable retention of major elements of the historic fabric, in particular where they have architectural
merit and are visible in the wider public domain;
We note that the buiding separations in the DCP do not meet either the old RFDC or the new ADG confrofs. - the master Plan proposed two different overall yields; the preferred scheme had a gross FSR of 1.62:1,
Again more scope for varation would be helolful. whereas a higher densily of 1.8:1 covld be supported if meiro or light rail were planned to improve access
fo the site (it is noted that o date no plan has subsequently been adopted for either of these public
fransport initiatives, making the site reliant of existing limited bus services).
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Aggregated bulk and deep floorplates provide little visual relief or sky from the street
source: Hill Thalis
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1.4 EVALUATION OF THE FIRST
BUILDINGS ON SITE

The first block (subject to the initial competition) is now nearing completion on site, which is illustrated in the
accompanying images.

From observations on our recent site visit, the following comments are noted:

- The buildings are higher than any building in the wider neighbourhood (the nearest 20+ storey buildings
are along South Dowling Street at Green Square, and in Bondi Junction Centre);

- Due to the fairly flat topography and height and size of the block, it is very prominent in the wider areq,
being visible from large parts of the City of Sydney, Randwick LGA, Bayside Council LGA and beyond;

- The aggregation of L-shaped tower forms creates a mass of very dominant bulky forms, with no visible
breaks as seen from many angles;

- The tower elements' 24 metre building depth are well in excess of the 18m maximum Building Depth
required in the ADG, and exacerbate the aggregated bulk of the buildings;

- The large block has a minimum 5 storey scale, with no inset gardens, courtyards or relief;

- The front garden setbacks constitute the only deep soil area on the block, and have very limited scope
for the planting of frees of any size;

- The deep soil landscape area appears to be wel below ADG requirements;

The second block is now under construction. The cumulative impact of the bulk of multiple blocks will have a
major impact on the wider area, which is substantially lower in scale and intensity.
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Aggregated bulk and deep floorplates provide no visual relief or sky from afar
source: Hill Thalis
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Figure 58: Greater Sydney Structure Plan 2056 - the three cities
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2.1 METROPOLITAN CONTEXT

The Bata site in the eastern suburbs of Sydney is well
located to the City, hospitals, universities, ocean
coastline and Botany Bay. This part of Sydney also
enjoys a lovely coastal climate.

Public transport is limited to local and regional bus
services. The Greater Sydney Structure Plan 2056
identifies Eastgardens-Maroubra Junction as a pair of
strategic centres - but physical dislocation and lack
of high frequency, high capacity public transport
prevents them becomming so.

The plan identifies the desirability of investigating
north south mass transit through Maroubra Junction
over the next 10-20 years, making the site suited to
only modest urban consclidation at present.

Due to limited transit choices and lack of structural
metropolitan public transport at present, residents
and workers who own a car, would maost likely favour
car use for local and regional journeys. Walking
might be a choice for journeys up to 2.5kms (1/2
hour) and cycling up to 10km (1/2 hour)

| [ ] | | T I | [ ] Note: Al boundaries ond setouts shouvid be confirmed with survey
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Metropolitan Context
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2.2 URBAN CENTRES

BO_NDIT—JU‘HC?“O]'»] Sydney's east has a variety of centres with widely differing
ye o

™ % LEF building heights, and public transport service. City and
L < BONDI town centres are logical places to focus increased housing
—J \ density.
R I
. ! The city has most concentrated services, entertainment
- and employment, and pre-eminent public transport, 7
: ZETLAND ey P P o

heawy rail stations and radiating bus and ferry services.

A Other established centres with co-located services are

] i GREEN SQUARE represented here by Bondi Junction and Rockdale on
heawy rail lines and Maroubra on a well serviced regional

— \KENNSINGTON | Busroute:

fom T =4 New centres include Wolli Creek located on a heavy rail
intersection. Buildings of significant height are permitted to
. 46m. The Ashmore Estate proximate to St Peters and

. Erskinville and their rail stations permits buildings heights to
ff ;' \COOGEE 30m. At Green Square buildings heights fo 46m are
W N permitted. At Zetland, much closer to the City building
MASCOT STATION = | heights in excess of 460m are permitted. Tower building
3 o p "'1\\j footprints here are limited to 750m2.
L/ BUNDOCK STREET o -
T SUBDIVISION More alarming is the relentless 92Ha extent of 46m building

height permitted in loose proximity to Mascot station. With
only about 15% of the affected area built, this has resulted
in many bulky 12 story slab wall buildings overbearing the
public spaces of the streets.

BATA SITE
MAROUBRA Closer to the Bata site, the East Gardens shopping centre
JUNCTION lacks the varied and complex mix of uses and public

EAST GARDENS _fc:cililies of a town ce_ntre._The shopping Clenlre corfdgrjs off
its self from its urban situation and is organised to prioritise
SHOPPING car gccess. While pedestrian access is not prevented, the
CENTRE limited entry points lack the easy open access of a street
based town centre like Maroubra Junction, twice the
distance away from the Bata site.

legend

structural public transport
= = = heavy rdil
-------- light rail

----------- future mass transit G55P

LEF building heights

LITTLE BAY COVE W o

44
PRINCE HENRY W«
BOTANY BAY HOSPITAL, LITTLE . 30m
BAY 0O

24m

21m

A.B.C.D.E
Centres shown on the density metrics graph

h . | | T h O | iS Note:Al boundaries ond setouts shouid be confirmed with survey U"_I:_JHF‘I LJC]E\i:g (_" ;L\\E‘S@Sx?rnemt - B,’i‘_j’l\ (-GZC|r_]irg 2 } 2

8/11/17 Rev - Urban Centres

for Bayside Counc 12500 @ A3
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2.3 THE METRICS OF DENSITY

The vibrancy of city and town centres brings
together the concentration and co-location of
varied services and activities for entertainment and
employment with a resident population. Increasing
housing density at centres increases the liveliness of
the place.

Sydney's east has a variety of centres with varied
densities. Higher density is occurs in areas of
concentrated services and connective public
transport.

The graph shows key LEP controls for seven centres, 5

coded to 2.2 Urtban Centres drawing. Greater height
and FSR is generally located aft more complex
centres with higher levels of public fransport.

. . ot Allnaierand el r0u oo confimect i ey Jrban Design Assessment - BATA rezoning
nill Thalis

for Baysios (Cound
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2.4 COMPARABLE RENEWAL SITES

There a number of large sites in the vicinity that have been rezoned and redeveloped over the last decade,
including:

Prince Henry Hospital, Little Bay

Layout; Adaptfed layout of publicly-dedicated streets, retaining heritage alignments and buildings, connecting
to Anzac Parade to the west

Parks; Series of new parks and community uses.

Density; gross FSR applied to whole site, higher neft site densities. Retail at entry

Scale: Retained heritage building, 2 storey houses, and 3 to 6 storey apartment buildings

Little Bay Cove, Little Bay

Layout; New arid of publicly-dedicated streets connecting to Anzac Parade to the west, and open ended streets
to the other frontages

Parks; Large central environmental park with lake and wetland, pocket park with playground.

Density; gross FSR applied to individual blocks, higher net site densities

Scale: 2 storey houses, and 4 and 5 storey apartment buildings

Bundock Street Defence site, Kingsford

(northern part constructed as first stage of approved 48 hectare Master Plan)

Layout; New grid of publicly-dedicated streets connecting to Bundock Street to north, and Holmes Street to south
Parks; Large 12 hectare environmental park with wetland, bike track, playing fields and community centre open.
A series of urban smaller urban parks in future stages

Density; 0.5:1 gross FSR applied to whole site, higher net site densities

Scale: 2 storey houses, and 3 and 4 storey apartment buildings

The modest 4-6 storey scale of Prince Henry Hospital maintains an openness and identity with From the analysis above it can be seen that Meriton have been granted and are now seeking further
robust increases in density - source: Hill Thalis development that is hugely larger than that granted on other major renewal sites in the vicinity in recent fimes.

LN
dr i

Streets at Little Bay Cove form connective precincts and draw orientation from the topoarphy The open and generous structure a
and coastline - source: Hill Thalis source: Hill Thalis

. 2. - Mg y
t Little Bay Cove is flexible to a range of building types and uses over time
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3.1 DESIGN PRINCIPLES

Public Domain
To provide a high quality public domain framework with a variety of usable public open spaces, parks
and squares accessible and available to the wider community;
To provide a permeable and legible network of connective public streets, lanes and walkways, which
provides pedestrian / cycle links to public fransport, accessibility through the site and connections with
the surroundings;
To dedicate all new streets and parks to the public authority so that the site forms part of the area's public
space network;
To create streets and parks of sufficient generosity in relation to the higher densities proposed on this site;
To create parks of varying size, orientation and usability to serve the future community, and directly link
northward to Jelicoe Park to extend the area's emergent Green Grid;
To provide high quality community facilities to serve the new and surrounding community;
To retain elements of the site's former industrial fabric to act as markers and physical reference points for
the future community;

Builf Form
To provide an identifiable benchmark and deliver a high standard of architectural excellence.
To ensure a mix of housing types and choices;
To have a high degree of compliance with the design principles and conftrols in SEPP 65 and the ADG;
To retain and adapt buildings that have historic and potential heritage significance and adaptive reuse
potential, with consideration to how they are accessed and relate to the surrounding precincts and the
wider community;
To address the existing and potential streets and public spaces;
To have adequate building separations that align with SEPP 65 and the ADG to ensure adequate sunlight,
breezes and privacy while allowing outlook and street address;
To relieve the agglomerated bulk of long and tall street frontages, articulating the mass by introducing a
range of scales, and landscaped breaks along each street frontages within most blocks.

Landscape
To provide a generous landscape environment that mitigates urban heat island effects.
To ensure water management is based on the principles of water sensitive urban design and ecological
sustainability;
To provide varied tree planting in public and private space;
To provide adequate Deep Soli area within each block in compliance with the ADG to dllow the planting
of substantial tfrees and garden areas for the benefit of future residents;
To retain to the maximum extent possible the mature trees on the site.

Capacity Testing
To review the proposed vyield and envelope having regard to SEPP 45 and ADG provisions and broader
urban design implications;
To accommodate a reasonable site density, with regard toits strategic location, public transport provision
and urban design capacity.
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The following is an extract of section 6.7. COMPARISON WITH HILL THALIS SCHEME from the April 2017 Planning
Proposa supporting Meriton's Revised Proposal with particular comparison to the previously completed Hill Thalis
Preferred Master Plan:

i The streetscape layout proposed by Hill Thalis has been adopted, however larger setbacks have been provided fo
the northern, easftern and western building frontages fo maximise solar access. The proposed design and width of the
road reserves ouflined in the Hill Thalls concept plan has also been adopted.

2 The cenfrally located public open space [Wedge Park) has been incorporated buf rotated fo maximise solar access
fo the open space and provide a more useable public domain.

3 Elements of the existing buildings along Heffron Road have the capacity fo be kept, with substantially setback
medium density residential buildings provided along this interface in response to the site’s heritage and character.

4 Provision of a cenfrally locafed civic open space.

5 Lower scale buildings along the northern portion of the site, with buildings up fo 20 storeys within the less sensitive
pockets of the site towards the south and west.

Key differences adopted in the Hassell concepf plan. which are considered fo provide a superior urban design oufcome:
A The proposal has infroduced podiums to the majority of the buildings consistent with the design approach within the

southern portion of the BATA sife. The podiums will accommodate above-ground car parking sleeved with
apariments and elevated communal open space fo maximise solar access. The inclusion of the podiums accounfs

for the significant variafion between the proposed FSR of the Hill Thalis scheme (1.8:1] and the Hassell scheme (2.35:1).

B Building orientations and heights have been rationalised fo improve efficiency, maximise solar access. natural
venfilafion, outlook and fo ensure building depths will support a range of apartment layoufs.

c Car parking will largely be accommodated within the podium levels fo avoid the need for excessive excavation and
fill.

D The increased building separafions removed fhe need for non-hakbitable building facades across the enfire sife.

E The height of buildings along the Bunnerong Road frontage have been reduced to minimise overshadowing to the

residential properties fo the east.

F The northem access point to Banks Avenue and the western access point to Heffron Road have been delefed as
they are located foo close fo the intersection of these roads and are nof supported on fraffic grounds
(see Appendix F).

G The extent of public open space has been increased from 20% of the site area confemplated by Hill Thalis to 30% of
the site area in the Hassell scheme.

ltem 8.5 — Attachment 8

3.2 RESPONSE TO PLANNING REPORT

As a basis for this assessment Hill Thalis notes the following responses:

1 This is incorrect. Whilst a similar layout has been adopted, the Revised Proposal is rotated at a less desirable
orientation with critical connective pieces of street reserve deleted. Please see section 4.3,

2 This is incorrect. The rotation noted in the Revised Proposal offers less solar penefration to major public spaces,
particularly between the times of 11am and 1pm in mid-winter. Please see section 4.4,

3 The Revised Proposal appears to maintain @ minimum number of historic and character elements along the Heffron
Road frontage only. As Bunnerong Road is a primary frontage and source noise other historic elements are well suited
toc being adapted to provide a buffer as well as non-residential uses better suited fo that frontage. and should be

maintained.
4 Noted. With amended orientation and disconnective street edge.
5 The location of 8 storey buildings to the northern edge of the site is not considered "low" as these are significantly taller

than the width of the adjacent street. A low scale would be consideredto be no more than & visible storeys from the
street . The orientation, depth and arrangement of taller elements must be carefully considered to provide maximum
amenity to the public domain and between buildings.

A There appears no valid reason why car parking should not be provided in basements. Above ground podium parking
should be avoided. The addition of building bulk by podium car parking has significant impacts on achieving amenity
of solar access and ventillation, deep soil, mature landscape, through block links, stormwater management and
mitigation of urban heat island effect.

It should be noted that the Draft Council Master Plan envisaged a gross FSR of 1.62:1, and the mentioned 1.8:1 would
only be supported should major new public transport such as metro or light rail be provided. This is not the case
currently. Therefore no credible case for an increased FSR of 2:35:1 has been justified by Meriton's Consultants.

B This peer review finds that this claim cannot is not justified, and cannot be supported. Please see sections 4.7 - 4.11.

C This strategy is sub-standard for a dense urban project when significant contamination or similar constraints prevent
the integration of basements, and is not supported. Please see section 4.7 and Recommendations.

D Whilst building separations may satisfy some requirements of the ADG we note the excessive depth of floorplates and
the arrangement of tall "L" shaped forms may make achievement of amenity requirements difficult. Further testing of
breaks between buildings, particularly in the south eastern and south western corners of blocks should be
interrogated to enable solar access and ventillation to lower levels.

E The distance to properties across Bunnerong Road is greater than the relationships between towers within the revised
proposal. Itis noted that these detached dwellings take their private amenity from backyards located even further
east. Elements that have been reduced along the eastern edge of the site should not compound bulk and
compression further into the site.

F Whether or not these streets are open to traffic is subordinate to the creation of a connective and integrated street
network. The street network should be holistic and without dead-stubs. Traffic management can be aranged in a
number of ways through the making of the public domain. These elements should be returned to the public
dedication network of streets.

G It is noted that the deletion of street elements and historic items has shifted the percentage of open space, but has
not necessarily increased the actual quantum or quality. The area of public streets and parks as a percentage of the
site together is the critical number. The loss of existing historic built form along Bunnerong read has removed a buffer
to residential development and may increase the penefralion of noise and related effects. The potential for
communal and non-residential uses to activate the precinct as well as existing character would be lost.

This claim cannot be supported.
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4.1 DRAFT COUNCIL MASTER PLAN

As part of the 2016 Urban Design Study a Draft
Council Master Plan for Bayside Council was
prepared by Hill Thalis, pictured left.

The plan provided a structure which reinforced and
respected the herifage iterms which should be
retained and re-worked to provide character and
sense of place.

A wedge park was utilised to draw amenity and
relief deep into the site as well as connect fo the
greater open space nehwork being provided to the
south.

Built form was distributed to respond fo the structure,
location of internal open space as well as open
spaces beyond the site including Mutch Park and
the golf course to the west.

The location of the wedge park biased to the east of
the site locates the majority of built form away from
the major traffic and noise pollution source along
Bunnerong Road and allows for the creation of well
proportioned and walkable blocks and local streets.

[[] New streets as detailed
[ New park/open Space
New square/plaza
[ Heritage item retained
[[] Heritage item demolished
Built form heights and dimensions as noted

hill thalis

Item 8.5 — Attachment 8

Note Al boundaries and setoufs shouid be confirmed with survey

Jrban Design Assessment

BAIA rezoning
8/11/17 Rev -

for Baysids Cound

4.
Draft Council Master Plan @

11500 @ A3
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4.2 MERITON REVISED PROPOSAL

The Meriton Revised Proposal (Pagewood Green
Stage 2 Master Plan) was developed subsequent to
the Draft Council Master Plan, and is pictured left. For
the purposes of this review the colours and graphic
qualities have been modified to allow comparison
between the plans.

Notable differences to the 2016 Preferred Master
Plan include:

- The disconnection of the street network - resulting in
a number of cul-de-sacs and building fronfages
without a street or lane;

- The relocation of the wedge park to the western
half of the site, resulting in the majority or urban
blocks being located closer to Bunnerong Road;

- The re-orientation of the wedge park from primarily
north to north east with resultant overshadowing
(detailed analysis in furthe rpages);

- The inclusion of above-ground podium parking,
resulting in the loss of courtyards with deepsoil and
an increase in bulk and diminished ability to provide
through-block links;

- Clustering of similarly proportioned built form which
may result in significant overshadowing and an
inability to meet SEPP45 and Apartment Design
Guide benchmarks.

Whilst the Revised Proposal provides a number of
positive changes, several key strategies should be
further revised to optimise and provide a
best-practice urban exemplar. Please see section B
for recommmendations subsequent to the
comparative analysis contained in the following
pages.

[[] New streets as detailed

[[] New park/open Space
New square/plaza

[ Heritage item retained

[[] Heritage item demolished

Built form heights and dimensions as noted

hill thalis

ltem 8.5 — Attachment 8

Note Al boundaries and setoufs shouid be confirmed with survey

Jrban Design Assessment

BAIA rezoning
8/11/17 Rev -

for Bayside Cound

4.2
Meriton Revised Proposal ®
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4.3 PUBLIC STREET NETWORK

A Connected and distributed street network of local
streets is essential to new urban places, offering a
choice of wayfinding.

Street networks should not be predicated ona
concenfrated traffic model, rather a distributed and
equitable hierarchy of street and lane types.

Should fraffic control and mitigation be required, a
number of strategies can be employed i.e left in, left
out access - but this should not prevent the
dedication of a holistic and integrated street
network.

The Revised proposal provides an incomplete street
network which leaves several blocks without
adequate street address, particularly along the
eastern edge of the central park.

Street and lane reservations should be provided

Draft Council Master Plan along each block boundary, but may take the form
of a share-way or traffic limited environment to suit
the desired access in, out and around the site.

A concentration of limited entry and exit points
should be avoided to prevent amenity impacts to
any one area of the site.

The unfinished nature of the street network is
unsupportable.

[[] New street reservation

Heritage items shown dotted

Revised Proposal (Meriton)

]

. . Nofe:Al boundries anc sefouts shoui bw confimed wi surey Jrban Design Assessment - BATA rezoning | 4.3
h I | | -I-h O | IS 8/11/17 Rev - [ Public Street Network ®

for Bayside Counal | 1:2500 @
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4.4 PARKS AND OPEN SPACE

Whilst the total area of streets and open space is
comparable between the Draft Council Master Plan
and the Revised Proposal, it is critical in dense urban
environments that the clarity, orientation and
proportion of these spaces maximise amenity and
solar access.

The Revised Proposal provides for a wedge park that
pulls open space deep into the site. The change in
orientation from the Draft Council Master Plan
provides less solar access in total due to its rotafion
further east of north (up fo 14% less).

Importantly the more easterly orientation reduces
the potential solar access fo open spaces at the
critical time between 11am and 1pm.

In order for public spaces to provide maximum
amenity and relief in dense environments their
orientation and proportion should be optimised to

Draft Council Master Plan both fime of day and season as well as adjacent
built frontage heights and length of street-wall.

The definition and dedication of streets and open
space in the Revised Proposal is confused. The
deletion of street portions converted to pocket park
detracts and confuses from the primary open space
and increases the proportion of parks at the expense
of streets.

New Street

@m0

New Park/Open Space

fo]
S
ac
2
o
&
IS
C-Q:’ New square/plaza

All potential heritage items shown dotted

Revised Proposal (Meriton)

h|” .I.h O“ S Nofe:Atlsounciries i sefouts snout e confimed wit surey Jrban Design Assessment - BATA rezoning | 4.4 @

8/11/17 Rev - | Parks and Open Space

for Bayside Counal | 1:2600 @ A3
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Draft Council Master Plan

Revised Proposal (Meriton)

4.5 HISTORIC AND CHARACTER
ELEMENTS

Retention of valuble existing built fabric and the way
in which it is integrated is critical to establishing a
character of place from day one.

The Revised Proposal freats historic elements
differently to the preferred Master Plan in a number
of ways:

- The number and presence of heritage items along
the Bunnerong Road frontage is greatly reduced (A).
This limits the presence and understanding of the
buildings as an ensemble and representation of use
of the site over time.

The resultant new park is thin in proportion and not
redily useable. It is also adjacent to significant traffic
on Bunnerong Road. This historic fabric should be
maintained to provide a buffer to fraffic and also
allow activation to the lane as well as a variety of
potential mixed, retail or community uses to enliven
the precinct, which are better suited fo the
Bunnerong Road frontage;

- Remnant built form in the centre of the site has
differing/diminished relationships to the open space.
Where smaller footprint elements are better suited as
objects in the round and facades integrated into
new development, the Revised Proposal reverses
this.

The approach adopted by the Revised Proposal to
integrate the small footprint elements (B) info new

built form risks them being less recognisable . These

elements should be considered 'free’ and linked to
any new built form only lightly.

Broader facade elements (C) should be maintained,
but are best integrated infe new built form. Retaining
these elements in open space reduces the sight lines
along and through the open space and prevent a
coherant public edge to the park.

The strategy of retention and interface with heritage
iterns is not optimal.
[ New street
|:| New Park/Open Space

New square/plaza
[ Heritage item retained
O

Heritage item demolished

hill thalis
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Jrban Design Assessment
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Draft Council Master Plan

Revised Proposal (Meriton)

4.6 URBAN BLOCKS

Whilst the area of urban blocks is similar, their
distribution, orientation and frontage is critical to
providing urban amenity and address.

The primary sources of amenity are the new
wedge-park and existing Mutch Park and golf course
to the west. A significant source of noice and air
pollution from Bunnerong Road should be mediated
by biasing development away from this source.

The Revised Proposal locates the majority or urban
blocks in the eastern half of the site - further away
from the major sources of amenity to the west, but
closer to Bunnerong Road.

The location of blocks is not optimal.

[J New street
[[] New Park/Open Space
New square/plaza
[[] Heritage item retained
| ! Heritage item democlished shown dotted
Il Proposed urban blocks

hill thalis
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Note Al boundaries and setoufs shouid be confirmed with survey

Jrban Design Assessment

BAIA rezoning
8/11/17 Rev -

for Baysids Cound

4.6
Urban Blocks @

1:2500 @ A3
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4.7 DISTRIBUTION OF BUILT FOR
LOWER LEVELS

Urban blocks should supplement the landscape of
streets and open spaces with courtyards and
unimpeded deep soil zones.

Increased density and the loss of private open space
must be supplemented with significant vegetation
for environmental benefit, amelioration of urban
heat island effect, privacy as well as mental and
physical health.

Courtyards and landscape at ground provide for
infllfration of stormwater, options for through-block
links as well as significant mature vegetation.

The revised proposal proposes above ground
parking causing the loss of all central courtyards.

Recenf developments of a similar scale in the
immediate vicinity, as well as eastern Sydney
generally, have provided basement parking with

Draft Council Master Plan deep soil as an integrated approach.
MNote: Built form in this plan is updated and fakes
account of the higher yields scught by Meriton's There appears no valid reason to deviate from the

review of the Draft Council Master Plan. Please see

referr r nd an Is shoul
section 5.3 for recommendations prefersd app oach, and a Y Proposdis shou d

provide deepsoil zones, unimpeded, in line with
SEPP&5, the ADG and Council policies - as a
minimum.

New Street
New Park/Open Space
New square/plaza

O=0O0

Heritage item retained

Heritage item demolished shown dotted

Revised Proposql (Merifon) Proposed built form footprints

Potential deep soil landscape

. . Note:A¥ boundries and sefouts should be onfimed Wit suvey Jrban Design Assessment - BAIA rezoning | 4.7
h I | | -I-h O | IS 8/11/17 Rev - | Distribution of Built Form - lower ®

for Bayside Cound 12500 @ A3
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Draft Council Master Plan

MNote: Built form in this plan is updated and fakes
account of the higher yields sought by hMeriton's
review of the Draft Council Master Plan. Please see
section 5.3 for recommendations

Revised Proposal (Meriton)

4.8 DISTRIBUTION OF BUILT FOR
UPPER LEVELS

The orientation, depth and distribution of taller built
forms must be carefully balanced to provide
amenity within dwellings, between buildings and to
streets and open spaces adjoining.

The revised proposal locates significant built form in
an east-west arrangement which creates
overshadowing and compression. Block E and F are
of particular concern.

The crientation of built form north to south along its
longest edge provides for faster moving shadows
and deeper penetration of sunlight into blocks and
courtyards, particularly in winter.

In this case, the orientation of taller elements north to
south provides better orientation to the centfral open
space.

To further limit the over-shaddowing impacts of taller
elements a limit to the 750sgm maximum gross
footprint of towers should be enforced.

Limiting the footprint of towers provides additional
breaks between buildings in a more slender
proportion, reduces bulk at the street level and from
beyvond the site, and may adllow an increase in the
overall number of towers achievable.

The Revised Proposal has not coordinated the
number, orientation or separation of taller elements
in a cohesive manner which maximises amenity and
reduces impacts of bulk and appearance.

The built form proposed is not supported.

New Street
New Park/Open Space
New square/plaza

O=0O0

Heritage item retained

Heritage item demolished shown dotted

Built form heights and dimensions as noted

8/11/17 Rev -

hill thalis crmmmmmmmmmm—— Jrban Design Assessment - BATA rezoning

for Bayside Cound
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Distribution of Built Form - Upper ®
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Draft Council Master Plan

MNote: Built form in this plan is updated and fakes
account of the higher yields sought by hMeriton's
review of the Draft Council Master Plan. Please see
section 5.3 for recommendations

Revised Proposal (Meriton)

4.9 MASSING AND BULK

The distribution and orientation of built form should
be calibrated to maximise residential amenity and to
provide a high degree of openness to streets and
open space - avoiding aggregated bulk.

The clustering of built form within the Revised
Proposal is claustrophobic and impacts highly on the
availabkility of solar access to the public domain and
dwellings at lower levels - particularly in the centre of
the site.

The north south crientation and less concentrated
distribution of the taller elements in the Draft Council
Master Plan affords greater separation between
towers for outlook, solar access and privacy as well
as solar access around buildings to streets and open
spaces as well as central courtyards.

New Street
New Park/Open Space
New square/plaza

Heritage item retained

OETEO

Heritage item demolished

Built form heights and dimensions as noted

il thali cmmmmmmmmm— Jrban Design Assessment - BATA rezoning
Ni allS o - A7 Rev -

8/11/17 Rev -
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Massing and Bulk
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-9dm June 21

Noon, June 21

Draft Council Master Plan

3pm, June 21

Revised Proposal (Meriton)

4.10 SOLAR ACCESS AND
OVERSHADOWING

Solar access across the public domain, within blocks
and around built form is critical to providing amenity
within dense urban environments.

The built form proposed in the Revised Proposal
shows significantly increased over-shaddowing
impacts on the central park, streets and adjacent
park in stage 1 to the south.

This increase in overshadowing should be mitigated
by providing an orientation such as that in the Draft
Council Master Plan.

New Street
New Park/Open Space
New square/plaza

Heritage item retained

OmTEE

Heritage item demolished

Built form heights and dimensions as nofed

hill thalis
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Jrban Design Assessment - BATA rezoning
8/11/17 Rev -

for Baysids Cound
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Solar Access and Overshadowing @
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Draft Council Master Plan Revised Proposal (Meriton)

4.11 BUILT FORM DISTRIBUTION

The appearance of significant built form within the
city when approaching and passing the site is a
critical consideration.

The built form distribution of the Revised Proposal
demonstrates a consistently denser and illegible
elevation of built form.

The arrangement of built form should provide
regular and meaningful breaks between taller
elements to provide relief at the immediate, local
and city-scale.

The aggregation of building bulk directly affects the
amenity of residential environments.

Equitibly distributing taller elements provides for
greater prospect and longer views, increased
visibility of sky and sunlight and ventilation through
blocks, particularly at lower at lower levels.

The aggregation of bulk will make satisfaction of
SEPP&5 and Apartment Design Guide objectives
more difficult, resulting in less urban and residential
amenity.

Note Al boundaries and setoufs shouid be confirmed with survey U I L/’IF—]_( ] L,JSE-N g ('] ﬁ\&;i—;r‘:—_—)&;rr]t‘r \\T H .-'L\\ [ .-’l‘\ (H//'C.)r. \|ir\ Q
. b I _, i | / _, =

8/11/17 Rev -

hill thalis

for Bayside Cound
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1. Complete the public street network
Revised Metriton street nework shown blue

3. Make defined public parks and places

2. Orient the public street network to
optimise solar access to public spaces

| ]
an

4. Retain and adapt additional historic element

5.1 PUBLIC DOMAIN STRUCTURE
RECOMMENDATIONS

1 Complete the public street network

Complete the network of street reserves to form a
complete and coherent network with no dead-ends,
dedicated to Council. The definition of this network is
primary to any fraffic requirements which can be
accommodated through design of the public
domain within the holistic and connected network of
reserves.

Whilst scme streets may not allow fraffic in some
portions now, it is important the network is
connective and flexible over time.

2 Orient the public street network to optimise
solar access to public spaces

COrient the public domain structure to maximize the
amenity of open spaces and primary street
frontages at key times in the day and throughout
different seasons. This should include solar
penetration fo public spaces between 11am and
2pm in mid winter, and courtyard spaces open to
north-east to capture the prevailing breeze for
cooling in summer.

3 Make defined public parks and spaces

Define public open spaces with a connective street
network.

Balance the arangement of streets, blocks and
open space so that the majority of new buildings are
located to the west of the site - away from the noise
and pollution of Bunnerong Road, and between the
new wedge park and the amenity of Bonnie Doon
Golf Course and Mutch Park.

4 Retain and adapt additional historic and
character elements

Retain, integrate and adapt as many existing
buildings to maintain character, allow for
non-residential and community uses and provide a
buffer between Bunnerong Road and new
residential development.

| [ ] | | | | | [ ] Note:All boundories ond setous shouvid be confirmed with survey
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1. Infegrate basement footprints to
provide for unimpeded deep soil zones
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3. Align and offset tower elements
north-south to minimise overshadowing to
the public domain and within blocks

2. Provide a street-based perimetre block
type response at lower levels

4, Offset tower forms and create breaks to
provide amenity, variety, outlook and relief

5.2 BUILT FORM
RECOMMENDATIONS

1 Integrate basement footprints to provide for
unimpeded deep soil zones

Provide an arrangement within blocks which
integrate car parking in basements primarily under
built footprints that maximize unimpeded deep soil.

Provide significant landscape (large trees) at ground
level to provide amenity, privacy and through block
link opportunities.

Design central courtyard landscapes to provide
environmental benefits such as relief of urban heat
island and stormwater cleansing and catchment
management.

2 Provide a street based perimetre block type
response at lower levels

Limit the depth of perimeter block building
envelopes (gross) to a maximum18m fo provide
adequate separations and maximize opportunities to
meet and exceed SEPP&5 and ADG requirements.

Provide well located breaks in built form to limit the
visual bulk along streets and provide glimpses into
landscaped courtyards.

3 Align tower elements north-south to minimise
overhadowing to the public demain and
within blocks

Locate taller elements in a generally north-south
orientation to limit the overshadowing impacts to
other buildings and the public domain.

Distribute taller elements throughout the site with
reference to amenity and park frontage to maximize
the number of apartments receiving park and district
views.

4 Offset tower forms and create breaks to
provide amenity, variety, outlook and relief

Limit the footprint of all elements taller than & storeys
to 750m2 (gross) to provide visual relief, cross
ventilation and solar penetration around and
between towers.

Avoid clustering tall elements to prevent compression
and overshadowing. Allow for relief and contrast so
towers read as free elements.

Note: Al boundaries ond setouts shouvid be confirmed with survey

hill thalis
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5.3 PEER REVIEW MASTER PLAN
RECOMMENDATIONS

This peer review takes account of the higher yields
sought by Meriton's review of the Draft Council
Master Plan and recommends:

- That the planning proposal as submitted should be
revised to accord with the plan illustrated, left;

- That dll streets (vellow) and parks (dark green) be
dedicated to Council;

- That consistent street alignments and setbacks be
provided througout;

- That street frontages within each block provide a
range of built form heights with clear unobstructed
breaks between buildings;

- Anincreased maximum gross FSR of 2:1;

- That the maximum heights be distributed in
accordance with the plan, left.

- Maximum building envelope depths of 18m;

- That all blocks should have deep soil planting to
accord with the ADG (unimpeded]);

- No above ground car parking be permitted, with
visitor parking predominantly on street.

The adoption of the forementioned
recommendations has the ability to create a
best-practice model for urban renewal sites in
Sydney.

Any revised proposal should be supported only
through the demonstration of best practice urban
design and architectural quality in line with Better
Placed, SEPP&5, Apartment Design Guide and other
critical policies.

New Street
New Park/Open Space
New square/plaza

Heritage item retained

IEOEO

Deep Soil Zones within blocks
(no basements below)

Built form heights and dimensions as noted
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M
MERITON

23 May 2019

Ms Clare Harley

Manager Strategic Planning
Bayside Council

446-446 Princes Highway
ROCKDALE NSW 2216

Dear Ms Harley
PLANNING PROPOSAL - 128 AND 130-150 BUNNERONG ROAD, PAGEWOOD

Further to our meeting on 17" May 2019, and follow up email from Ms Lowe on the same date,
we provide the following response to the recommendations made by the Bayside Local Planning
Panel following its consideration of the Planning Proposal on 30" April 2019.

Concept Design / Comparison

As requested, please find attached a package of drawings that provide a Revised Scheme at
2.35:1 that has adopted additional levels of basement car parking (note — 2-3 basement levels is
the maximum before there are issues with acid sulphate soils etc), reduction of podium heights,
and increased articulation of building height the across the site.

Importantly, the reduction of podium level parking has reduced the mass at street level and
allowed the design to introduce more building height articulation on the tower forms. As per page
2 of the package it is also important to note that while the plans (at this stage) are presented as
envelopes, consistent with the ADG, the actual future built form will be about 25% smaller.

The comparison on page 3 demonstrates that the suggestion by the BLPP that a reduction in
FSR to 2:1 to mitigate impacts such as overshadowing, bulk and scale is not necessary. The
attached package demonstrates that these matters have been addressed via the Revised
Scheme and only marginal improvement is achieved by the reduction in the density. For
instance:

* The Revised Scheme achieves better height articulation in the podium and tower forms

¢ The Revised Scheme achieves a reduced street wall height similar to the 2:1 scheme

¢ The Revised Scheme maintains height variations from 2 to 20 storeys with a range of
dwelling types (note - the Hills Thallis Scheme was from 6/7 to 20 storeys and had the
same number of taller towers than the Revised Scheme)

* The Revised Scheme has substantially increased the solar access to public open space
across the site in the winter solstice by 15% (to an 69% of open space with 3hours or
more direct sunlight) while the 2:1 scheme only achieves 70% (or a further 1.5%). This
increases to 83% of all public open space that receives more than 2hours of direct
sunlight.
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e The Revised Scheme has substantially increased the solar access to Central Park in the
winter solstice by 23.6% (to 68% with 3hours or mare direct sunlight) while the 2:1
scheme only achieves a further 2.9%. This increases to 88% of the Central Park that
receives more than 2hours of direct sunlight.

¢ The revised Scheme will allow for a range of architectural outcomes as demonstrated on
Page 8 and 9. The design excellence strategy will allow for high calibre architects to be
given the flexibility

Accordingly, we would maintain that the endorsed FSR can be retained while addressing the key
matters raised by the BLPP.

Open Space

As per page 6 and 7 of the Annexure A, the proposal will add 3ha of public open space to the
25ha of open space within an 800m catchment of the site and exceeds all relevant standards for
the provision of and access to open space. This is complimented by the substantial access to
direct sunlight demonstrated above. This means that the site will be providing more open space
then required and the local community will receive a 12% increase in available public open
space which has been integrated into the design as per the Council’'s design advice to provide a
visual and recreational link from Jellicoe Park through the site to the Eastgardens shopping

centre.

Please advise should you require anything further.

Yours faithfully

7
J///

Matthe(v Lennartz
Executive Manager — Planning and Government

Encls.
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SJB Architects

Pagewood
BATA 2
Council response 2

23-05-2019

Prepared for
Meriton

Issued
23 May 2019

Level 2, 490 Crown Street
Surry Hills NSW 2010
Australia

T. 61 2 9380 9911
architects@sjp.com.au

sjp.com.au
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Revised concept retaining proposed FSR (2.35:1)

Proposed changes to massing

The diagram above shows proposed changes to the massing of a 2.35:1 scheme that improves height variation,
reduces the overall bulk and scale, and allows goods sclar access 1o the surrounding buildings and open space. This
Increase in variation and the reduction to visual bulk of the building envelope is acheived through changes to the car

parking, adding underground basements instead of podium carparking.

Importantly, the proposed scheme is a representation of the built form
envelope. The final built outcome will be 75% of the mass that is
shown here, This will further reduce the visual bulk and scale, with a
mare articulated and varied form.

sSJB Pagewood

ltem 8.5 — Attachment 9

Key

Levels reduced by introducing below
ground car parking

Added level to achieve greater
varation in height accross the site

Public Open Space

...'..-'"n, ‘." ”
Principle of height transition (UDF)

The Urban Design Framework (JUDF) reinforces the
principle of transition in building heights dagonally from
the south-western corner to the north-eastern corner
to ensure minimal overshadowing to the surrounding
context and to maximum sclar access o open space. Site Boundary

Key

mmm Residental Interface

Public Open Space

Masterplan Review for Council Dy Hills Thalis, 20717, With building heights ranging from & to 20 storeys
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Revised concept options

Original concept with 2.35:1 FSR Revised concept with 2.35:1 FSR Revised concept with 2:1 FSR
Key Data: Key Data: Key Data:
- GFA = 210,490sgm - GFA = 210,490sgm - GFA =179,140sgm
- 20,208sgm public open space - 20,208sgm public open space -+ 20,208sgm public open space
- 60% Solar access to open space for more than 3 hours or more - B9% Solar access 1o open space for more than 2 hours - 70% Solar access to open space for more than 3 hours
- Building heights vary from 2 storeys to 20 storeys - Building heights vary from 2 storeys to 20 storeys - Building heights vary from 2 storeys to 20 storeys
- Podium car parking integrated into development - Basement and podium car parking integrated into development - Basement and above ground car parking integrated into development
- VPA/Affordable housing offer maintained - VPA/Affordable housing offer reduced
SJB Pagewood 3
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Site sections -

Banks Avenus Primary Street Bunnarong Road

Section 2.35:1 (Original Scheme)

Banks Avenue L Bunnarong Road

Section 2.35:1 (Revised Scheme)

Banks Avenue L Bunnarong Road

Section 2:1

sSJB Pagewood £
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Access to public open space

Solar Insolation - 2.35:1 Original Scheme Solar Insolation - 2.35:1 Revised Scheme Solar Insolation - 2:1 Scheme

Querall 78% of the public realm receives more than 2 hours of sunshine on Overall 83% of the public realm receives more than 2 hours of sunshine on Approximately 85% of the public realm receives more than 2 hours of

the winter sclstice, while 60% receives more than 3 hours of sunshine. the winter solstice, while 83% receives more than 3 hours of sunshine, sunshine on the winter solstice, while 70% receives more than 3 hours of

sunshine.

6.00<= I 4.00 2.00
575 3.75 1.75
5.50 3.50 1.50
5.25 3.25 1.25
5.00 3.00 1.00
4,75 2.75 0.75
4.50 2.50 0.50
4,25 2.25 025
4.00 2.00 ==0.00

SJB Pagewood 5
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Open space offer

The subject site is fortunate to be located in close proximity
to many green open spaces and active recreation spaces.

It is a short walk to Bonnie Doon Golf Course, Mutch Park,
Jellicoe Park, Hensley Athletics Field, Nagle Park and the new
recreation spcae within Pagewood Green Stage 1. Within a
BOOm radius, resicdents will have access to ~25ha of public
open space (this does not include schoals or Bonnie Doon
Golf coursa).

Pagewood Green stage one achieved 3.5sgm of open space
per person with an 8000sgm local park, which is the same as
the average of Metropalitain Sydney’s Planned Precincts. This
scheme, Pagewood Green stage two acheives 6.5sam per
person.

Key data:
- 23% of site is public cpen space

- 20,208sgm of public open space L —_

- There is more than 15,000sgm in communal open space. .: LU

+ B.5sgm of public open space per person \ ’ 2 : ; [/ﬁ f \:': i

- 11sam of combined communal and public open space (not - . )V M 3 . NG e U |
including balconies or communal facilities) f N\ i _ Um WJ}W’? Roa

“ BEEME
Rugby/Soccer Field 20 ‘ gl 1= 14
: % / "

Running Track

Key
[ Water Body
Retail

Childcare Facilities Outdeor Fitness I

. 2 iL

Education Facilities Public Toilet i T L-._.,‘

Public Open Space i
Daog Walking

I

[ Private Open Space
[ Communal Open Space Childrens Playground
- = = Bicycle Friendly Route
Dedcated Lanes

Trails

Picnic/BBQ Facilites

LU R
1T Uﬂffﬂﬁ

Aquatic Centre

= — = Site Boundary Gymnastics Centre

EoNRpRODBGEBORR

_____ 400m/800m boundary Cyeling Track
offset
g Gof Cotres Cricket Pitch/Nets - 5 —
[ FoocRei Netball/Basketball Courts = Tt 2 2\ o2 =3 bl W
0 ai . T i : e = A P
Tennis Gourts L T 1L ) A et \ TIXNS T'
sSJB Pagewood 5]
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Open space offer

There are many measurements of public open space to which
this proposal has benchmarked and exceeded the average
open space offer,

The Metropolitan Sydney’s Planned Precincts have an
average of 3.5sgm of public open space per person. The
proposed offer exceeds this guantum per person with
approximately 6.5sgm of public open space per person.

The World Health Organisation (WHO) recommends 9sgm
per person, this includes communal and private open space.
Generous balconies, communal terraces, Indoor recreation
spaces and the 2 ha of public open space, every resident will
be able to readlly access to more than 11sgm per person of
opan space within the development site.

The Government Architect NSW (GANSW) recommends
approximately 14.3sgm per person of open space at a
regional and local level. This is broken down into open space
typologies, where the minimum to achieve is:
- All awellings within 400m of a local level park (0.5ha to
2ha)
- All high-density dwellings (60 dwellings or more per
hectare) within 200m of a local level park (0.1 to 0.5ha)
= Al dwellings within 2ha of a district park (2 to 5 ha)
- Al dwellings within Bkm of a regional park (minimum 5ha)

The GANSW's recently established benchmarks will be more
than met through the local provision within Pagewood Green
will be well supported by the guality of local offer due to the
network of 25ha of publicly accessible open spaces within
an 800m catchment of the site and greater than 60 ha within
2km of the site.

sSB
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ol e 20
Nagle Park

Pagewood Green (Entire)
3 ha

4 ha

Heffron Park
45 ha

Pagewood

Mutch Park
13.5ha

Hensley Park
I 2ha
[

BERM

Jellicoe Park
5ha

Snape Park
6 ha

Rowland Park
5.5ha
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Precedent images continued
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Townhouses with landscape setback Pedestrian thorcughfare with retail and supermarket

Dining integrated with communal open space

SJB Pagewood 9
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SJB Architects

sjb.com.au

\We create spaces people love.
SJB is passionate about the
possibilities of architecture,
nteriors, urban design

and planning.

Let’s collaborate.

Level 2, 490 Crown Street
Surry Hills NSW 2010
Australia

T. 61 2 9380 9911
architects@sjp.com.au

sjp.com.au
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URBIS STAFF RESPONSIBLE FOR THIS REPORT WERE:

Director Princess Ventura
Associate Director Ryan McKenzie
Consultant Chinmay Chitale
Project Code PER0O052

Report Number Final

@ Urbis Pty Ltd
ABN 50 105 256 228

All Rights Reserved. No material may be reproduced without prior permission.
You must read the important disclaimer appearing within the body of this report.

urhis.com.au
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EXECUTIVE SUMMARY

This report has been prepared on behalf of Meriton in support of a Planning Proposal request to rezone the
land at 128 and 130-150 Bunnerong Road, Pagewood (the subject site).

Our analysis indicates that the subject site does not have the attributes of other stronger industrial precincts
located within the Bayside Council. Within the Bayside Council, precincts such as Banksmeadow and Port
Botany achieved higher ratings providing users with:

o Fewer land use conflicts than smaller isolated precincts
* Large contiguous industrial / business zoned precincts
o Direct access to major roads and highways.

The subject site does not have the visibility to support industrial users that appeal to a local customer base,
or the transport accessibility to appeal to growing industrial sectors such as freight and logistics

In addition, the Stage 1 Masterplan Consent for Lot 2 will deliver 2,223 apartments to the south of the subject
site and create a land use conflict with the subject site's existing industrial use. The existing approvals also
restrict apartments to limit the impact on existing residential uses on the opposite side of Bunnerong and
Heffron Roads.

The Planning Proposal for the subject site received Gateway Determination on 12 December 2017
supporting the proposal and allowing it to ‘proceed subject to conditions’.

The Planning Proposal and this report have been revised to address the following alterations of Gateway
Determination dated 8" of October 2018

o Arequirement of a minimum of 5,000 square metres of gross floor area for commercial floor space
and/or other permitted non-residential land uses

 Update the number of jobs to reflect the provision of an additional 5,000 square metres of non-residential
land uses.

As part of the masterplan prepared by SJB, the concept identifies the potential to establish a serviced
apartment in Lot B of the subject site. The Planning Proposal for the subject site has been amended to
include serviced apartments as additional permitted uses for the subject site under Schedule 1 of Botany
Bay LEP 2013. The development of a serviced apartment on the subject site will deliver further employment
benefits for the Eastgardens / Maroubra District Centre in the order of 0.61 jobs per room.

According to Meriton the existing freight and warehousing tenants at the subject site currently employ only
15 workers, substantially lower than the estimated 342 direct ongoing jobs in childcare and retail that can be
generated by the proposed development. This excludes ongoing jobs for the management and maintenance
of the proposed 2,015 units.

In addition, the subject site attributes are well aligned and well suited to residential as the site has strong
access to amenities and employment precincts such as Port Botany. The limited land available for
residential development in a housing market with high underlying demand has resulted in a housing shortage
and an affordability constraint within the Bayside Council area. New residential supply that will be delivered
on the subject site will meet this demand that will improve affordability outcomes for the Bayside Council
area and also deliver dwellings close to employment centres that have further capacity to grow such as the
Sydney Port and East Gardens Shopping Centre.

In terms of demand for industrial land there are a number of economic changes within the NSW economy
that impact land use relevant to the subject site’s change in zone. For instance, in 1996 the economy relied
heavily on the manufacturing sector which comprised 13.5% of GSP. By 2015 however this had contracted
to 7.4% of GSP.

This change reflects structural shifts in the NSW economy, specifically:
e Acontraction in trade exposed sectors, driven by an increasing Australian dollar over this period

* Increasing imports and consumption is driving demand for freight and logistics services

UREIS
26 AND 130-150 BUNNERGNG ROAD, PAGEWGOD ECONGMIC IMPACT f
ASSESSMENT ExECUTIVE Summary |
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+ Growth in 'knowledge based' sectors such as financial and professional services
» Growth in health care services, driven by an ageing population requiring health and aged care services.

The resident employment trends over 2006 to 2011 for the Bayside Council reflect similar trends to NSW,
with growing employment in the service sectors and declining employment in the manufacturing sector.

e In 2011 there were a surplus of jobs compared to resident workers within the transport, postal and
warehousing and manufacturing industries. This reflects the concentration of industrial land uses within
the Bayside Council, in particular the role of Port Botany in providing port related services to the NSW
economy. Additional housing should be delivered with accessibility to these jobs to support the workers
employed within Port Botany.

* Interms of future employment growth there is an estimated additional 1,268 indusltrial based jobs in the
Bayside Council by 2031 requiring an estimated additional 12.7 hectares of industrial land, which can
adequately be met by the LGAs 18 hectares of undeveloped land.

s Further to this, there are better located industrial precincts outside the LGA with significant capacity to
accommodate additional industrial jobs growth:

— Eastern Creek (562 hectares)
-  Moorebank (336 hectares)

— Marsden Park (238 hectares)
-  WSEA (10,000 hectares).

These precincts contain a large component of undeveloped land, and have a number of significant
competitive advantages over the subject site.

Further to this, there are a number of economic benefits associated with developing the subject site

* The proposed development on the subject site is estimated to result in an increase in direct and indirect
employment and economic aclivity (Gross Value Added — GVA).

— 171 direct and 531 indirect annual equivalent jobs from the construction of the proposed
development concept resulting in gross value add of $102.6 million

— 342 direct and 196 indirect jobs from the operation of the childcare and retail facilities resulting in
gross value add of $57.5 million

— 0.61 jobs per room developed as part of the potential serviced apartment.

s The 342 direct ongoing jobs to be delivered by the Planning Proposal will constitute a substantial
16%-31% of the projected 1,100-2,100 jobs (2016-36) at the Eastgardens / Maroubra District Centre.
The direct ongoing jobs also represent an extensive 2 180% increase on the 15 jobs currently provided
on the site under its existing use.

e |t is worth noting that there will be peaks and troughs on actual jobs during construction. For instance, it
has been estimated that approximately 1,000 construction workers were present on site during peak
construction periods.

* In addition, the subject site’s redevelopment will accommodate an additional 2,770 local-residents (as
advised by SJB):

- Based on the current spending profile of residents within the Bayside Council, an average spend per
capita of $13,514 in $2018 is calculated

— Therefore, additional population could generate $37.4 million in retail expenditure (in $2018)

— Increasing the local resident population will activate the area, providing passive security for the
residents, workers and visitors of the site.

The Plan identifies priorities for each District across Sydney, with the subject site being located in the
Eastern City District. According to The Plan, the Eastern City will be a significant focus for investment and
intensive growth over the next 20 years including:

. URBIS
Il execurive summary 28 AND 130-150 BUNNERONG ROAD, PAGEWOCD ECONOMIC IMPACT ASSESSMENT
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e Increased access to work for residents through improved transport infrastructure networks
* The development of the subject site will house workers close to Port Botany

o Development of the subject site will improve housing affordability by adding supply to the local housing
market.

URBIS

3 130-150 BUNNERONG ROAD. PAGEWOOD ECONOMIC IMPACT
SSMENT executive summary I
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INTRODUCTION

Urbis has been appointed by Meriton Group to undertake an Economic Impact Assessment of the proposed
rezoning of the former British American Tobacco site (128 Bunnerong Road, Pagewood). The intended
outcome of the Planning Proposal is to amend the Botany Bay Local Environmental Plan 2013 (BBLEP
2013) as follows

* Rezone the subject site from part IN1 General Industrial and part R3 Medium Density Residential to R4
High Density Residential

¢ Increase the maximum floor space ratio (FSR) development standard from 1:1 to 2.35:1.

* Increase the maximum height of buildings development standard to part RL 37.0 (15m), part RL 60.0
(39m) and part RL 91.0 (7YOm).

A masterplan illustrating the type of development facilitated by the Planning Proposal has been prepared by
SJB. The masterplan contemplates a high-density residential development with buildings of 2-20 storeys
oriented around a network of internal roads and public open space. The development will accommodate
approximately 2,015 dwellings and allowance has been made for 5,200 sq.m retail floor space and two
childcare centres totalling 1,200 sg.m.

As part of the masterplan prepared by SJB, the concept identifies the potential to establish a serviced
apartment in Lot B of the subject site. The potential inclusion of serviced apartments in Lot B will further
contribute to the mix of lands uses provided within the site and is a response to the site's strategic centre
location and new conditions associated with the amended Gateway Determination.

The serviced apartment yield will be determined as part of a future DA, however, its inclusion in considered
as part of this report as it will add to the potential of the site to create employment, and meet the minimum
requirement of 5,000 sq.m of non-residential floor space as part of the Gateway Determination as amended.

The rezoning of the subject site to R4 High Density Residential is intended to facilitate the redevelopment of
the entire area, which could potentially involve additional apartments, community spaces and childcare.

The purpose of this report is to:

* Explore industry and employment trends at the state and LGA level, and their land use implications for
the subject site

* Assess the competitive positioning of the subject site relative to other industrial precincts, within the new
Bayside Council.

o FEvaluate the suitability of the subject site for industrial, mixed use and residential uses.

e Consider whether the rezoning of the Precinct is consistent with the NSW Department of Planning
Greater Sydney Regional Plan (2018) and other relevant government documents.

e Identify broader economic benefits associated with the proposed rezoning.
The report is structured as follows:

 Section one provides an overview of the subject site, its regional and locational context, and considers
the alignment of the proposal rezoning with relevant government policy documents.

* Section two identifies the key competitive industrial precincts and supply within the new Bayside
Council. This section provides a description of each precinct and rating based on location, scale and
access, and determines the overall surplus / deficit of employment land moving forward.

e Section three sets out an overview of the new Bayside Council employment profile, having regard to
historic, current and projected labour market segmentation. This includes analysis of the resident
workforce and job base. The demand for industrial land is then quantified for the new Bayside Council.

* Section four identifies the economic benefits associated with the construction and ongoing operations of
the redeveloped precinct.

URBIS
28 AND 130-150 BUNNERONG ROAD, PAGEWOOD ECONOMIC IMPACT ASSESSMENT INTRODUCTIGN 1
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1.  STUDYBACKGROUND

This Chapter provides an overview of the subject site. Relevant government growth strategies and policies
are analysed in the context of the proposed development concept for the subject site

1.I.  SUBJECT SITE

The subject site is located within a broader site known as 128 and 130-150 Bunnerong Road, Pagewood
T'he site is within the Bayside Local Government Area (LGA) and is legally described as Lot 1 DP1187426
and Lot 24 DP 1242288

The Planning Proposal request relates to Lot 1 DP1187426 and Lot 24 DP 1242288 and covers an area of
approximately 8. 95ha. The site has frontages to an internal road (Meriton Boulevard) to the south,
Bunnerong Road to the east, Banks Avenue to the west and Heffron Road to the north.

A masterplan illustrating the type of development facilitated by the Planning Proposal has been prepared by
SJB. The masterplan contemplates a high-density residential development with buildings of 2-20 storeys
oriented around a network of internal roads and public open space. The development will accommodate
approximately 2,015 dwellings and allowance has been made for 5,200 sq.m retail floor space and 1,200
sq.m for two childcare centres (600 sq.m each).

The subject site was previously occupied by industrial uses associated with the manufacturing operations of
British American Tobacco Australasia (BATA).

A map of the subject site and surrounding areas is provided in Map 1.1 overleaf. The subject site is part of a
second stage of a broader development that will deliver over 3,700 dwellings. The proposed rezoning of the
subject site will facilitate the delivery of 2,015 new apartments.

The site is currently used for industrial warehouse by a WSI Logistics who provide freight forwarding
Services.

As shown in Map 1.2, the subject site is in close proximity to the following key locations:
* \Westfield Eastgardens Shopping Centre
e Substantial provision of open space including Mutch Park, Jellicoe Park, Nagle Park and Heffron Park

«  South Sydney High School, Maroubra Junction Public School, St Aidan's Primary School and Matraville
Public School

UREIS
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1.2.  PROPOSED CONCEPT

Meriton is seeking to rezone the subject site from part IN1 General Industrial and part R3 Medium Density
Residential to R4 High Density Residential to allow for the development of approximately 2,015 apartments

In addition to this, allowance has been made for ancillary non-residential uses identified for the site,
specifically

* Two childcare centres totalling 1,200 sg.m
o 5200 sqg.m retail floor space.
* 5000 sgm of non-residential land use, potentially as serviced apartment.

Table 1 below oultlines the scale of the proposed development.

Table 1 — Proposed Residential Development Concept

Land use Floor area Dwelling yield FSR Height
Residential 205,489.5 sq.m 2,015 units 2.35:1 2 —20 levels
Apartments

Source: Urbis

Map 1.2 overleaf provides an outline of the distribution and scale of the proposed development across the
subject site.

It illustrates that the built form will be high density residential buildings ranging between 8 and 20 levels in
height.

A network of strategically located and connected open spaces with a combined area of 20,208 sq.m will be
integrated into the development.

URBIS
28 AND 130-150 BUNNERONG ROAD. PAGEWOOD ECONOMIC IMPACT ASSESSMENT STUDY BACKGRT
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Built form and distribution of preferred development option
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1.3.  RELEVANT GOVERNMENT DOCUMENTS

There are broader regional government frameworks that are relevant to the subject site. These identify key
priorities and objectives for Sydney and the Bayside Council. These include:

* Greater Sydney Region Plan (2018)
+ Eastern City District Plan (2018)
* The Broader Western Sydney Employment Area Draft Structure Plan (2013)
e Local employment strategies such as:
— Botany Bay Planning Strategy 2031 (2009)
— Rockdale City Council Employment Lands Strategy (2007).
1.3.1. Greater Sydney Regional Plan and Eastern City District Plan (2018)

The final versions of the Region Plan and Eastern City District Plan were released in March 2018 and aim to
ensure land use and transport opportunities develop more equitably across Greater Sydney

The Region Plan conceplualises Greater Sydney as a metropolis of three '30-minute’ cities, and is presented
with the District Plans to reflect the most contemporary thinking about Greater Sydney's future.

The Region Plan is underpinned by four key pillars which outline specific objectives to be achieved. The four
pillars include:

+ Infrastructure and Collaboration

o Liveability

+«  Productivity

e Sustainability.

The Plan is supported by the NSW Long Term Transport Master Plan and a set of District Plans.

Identified in the Plan are priorities for each District, including key regional and strategic centres that are
recognised for their renewal opportunities around existing/proposed infrastructure and which therefore offer
opportunities for increased residential density close to jobs.

The priorities for this Eastern City District include

* Providing housing supply, choice and affordability, with access to jobs and services
 (Creating and renewing great places and local centres, and respecting the District's heritage
e (Growing a stronger and more competitive Harbour City

e Delivering integrated land use and transport planning and a 30-minute city

 Protecting and enhancing scenic and cultural landscapes.

The District Plan sets a strategic housing target of 157,500 for the Eastern City District by 2036, equating to
an average annual supply of 7,875 dwellings. At a local level, Bayside Council’s housing target requires an
additional 10,150 dwellings by 2021 based on the target suggested in the Plan.

The District Plan recognises that there are opportunities within the Eastern City District to deliver beyond the
minimum dwellings needed in the short term. It acknowledges the importance of addressing the pent-up
demand that has resulted from past undersupply. It also draws attention to the importance of addressing
housing choice and affordability to provide supply for the talented workforce needed to contribute to the
Eastern City District’s global city aspirations and needs.

In the context of the objectives for the Eastern City District, the subject site offers significant opportunity for
housing growth coordinated with existing infrastructure by providing housing near established employment,
services and educational facilities.

URBIS
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1.3.2. The Broader Western Sydney Employment Area Draft Structure Plan
(2013)

The completion of the Sydney motorway network, in particular the M4 / M7 interchange, combined with the
availability of large low-cost parcels of land, has seen Western Sydney emerge as a dominant location for
‘traditional’ manufacturing, warehouse and logistics uses. The Wesltern Sydney Employment Area (WSEA)
is a major contributor to the supply of industrial land, together with a number of precincts along the M4 and
M5 motorways including Moorebank, Ingleburn and Campbelltown.

In June 2013, the draft WSEA Structure Plan was released and it proposed to expand the WSEA from its
current location at the intersection of the M4 and M7 down to and incorporating part of the South West
Growth Centre and to take in the lands around Badgerys Creek identified for a second Sydney airport.

The proposed extension of the existing WSEA boundary will include an additional 4,537 hectares of new
industrial lands to include Badgerys Creek, therefore equating to almost 10,000 hectares of industrial land.

Moving forward, WSEA in particular has competitive advantages for manufacturing operations in terms of
access to workforce, available land area, and separation from sensitive land uses such as residential. Itis
well placed to accommodate ‘upsizers’ with reasonable supply of large sites which are limited elsewhere in
the Sydney region; with these groups diversifying from local manufacturing into import and distribution
models requiring additional floorspace.

There are also opportunities to build on the region’s strength in manufacturing to position the Broader WSEA
to become Sydney's advanced manufacturing hub. The potential catalytic effect of the Second Sydney
Airport is also likely to enhance the competitive advantage of WSEA.

The NSW Department of Planning has identified key push and pull factors that will affect the take up and
viability of land within the broader WSEA. These push and pull factors are considered in Table 2.1, together
with the long term effect that this may have on smaller industrial precincts, such as the subject site.

1.3.3. Local Employment Strategy

In May 2016, NSW Premier Mike Baird and the Minister for Local Government Paul Toole announced the
formation of 19 new councils in NSW as part of the NSW Stronger Councils initiative. This Is expected to
deliver betler services and infrastructure such as roads, parks, playgrounds and sporting facilities.

New councils will receive a wide range of benefits including up to:

+  $15 million to invest in community projects like junior sporting facilities, playgrounds and library or pool
upgrades

+ $10 million to streamline administrative operations, with the option of redirecting unspent funds into
community projects.

The subject site now sits within the Bayside Council, which is the amalgamation of Botany Bay Council and
Rockdale Council. This would require an assessment of existing planning strategies under the previous
councils.

Botany Bay Planning Strategy 2031 (2009)

Botany Bay City Council undertook a planning strategy to provide the framework for growth for the next 25
years to guide the preparation of the Botany Bay LGA Local Environmental Plan (2013).

The key strategy directions identified within the document are listed below:
* Enhancing housing choice and liveability

* Revitalising Botany Road and traditional centres

» Managing growth in the Eastern centres

* Maintaining Sydney Airport as a global gateway

» Maintaining Port Botany as a global gateway

* Protecting the natural environment.

UREBIS
28 AND 130-150 BUNNERONG ROAD. PAGEWOOD ECONOMIC IMPACT ASSESSMENT STUDY BACKGROUND 9

Iltem 8.5 — Attachment 10 698



Council Meeting 12/06/2019

The strategy document also addresses key employment and dwelling targets identified within the NSW
Metropolitan Strategy (2005) and the East Subregional Strategy (2007). There is targeted to be 6,500
additional dwellings and 11,700 additional jobs within Botany Bay LGA by 2031. However, housing capacity
analysis within the document identifies

“Only around 108 hectares of the LGA is unconstrained land. .. a notional capacity of around 3,000 additional
dwellings is identified  This falls well short of the target of 6 500. After excluding constrained land, the
selftings under the existing development controls cdo not provide sufficient capacity to meet the target.”

This suggests that residential intensification within the LGA is required to meet this dwelling target.

The document also outlines future directions regarding the long term potential for the subject site to become
a mixed use precinct.

Rockdale City Council Employment Lands Strategy (2007)

Rockdale City Council produced the Employment Lands Strategy (2007) to inform the Rockdale Local
Environmental Plan (2011). The document is meant to guide a broader number of important qualitative
outcomes that will make the City of Rockdale a more attractive place to live and visit.

The document also identifies, employment targets set out by the NSW Draft Subregional Strategy for the
South Sydney region, which projects an additional 13,000 jobs in the Rockdale LGA by 2031

The document outlines precinct specific strategies for the Council's employment lands, with the aim to
protect the viability of industrial uses and provide greater employment opportunities on these precincts.
Generally, these include:

s Protect existing employment sites that are suited to continued industrial use
* Retain existing industrial uses while facilitating greater employment generation through increased FSRs

* Rezone fragmented portions of industrial land to B4 mixed use given their compatibility to surrounding
residential density as well as promoting greater job diversity in the region.

The document also outlines the economic significance of Sydney Airport to Rockdale’s local economy, with
significant growth in both employment and investment in activities closely associated with logistics and
transport. However, more traditional forms of industrial activity such as manufacturing and warehousing
have relocated outside of Rockdale Council to locations with lower rents and less expensive land costs.

The spatial redistribution of the manufacturing/warehousing industry in Sydney also has implications on the
subject site and competing industrial precincts in the newly formed Bayside Council, with tracts of industrial
land in the Western Sydney Orbital becoming attractive alternatives to traditional industrial areas for
transport and logistics related activity.

UREIS
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2, COMPETITIVE POSITIONING

Section 2 will identify the industrial precincts within the Bayside Council, and their competitive positioning
relative to the key attributes required by industrial tenants.

This section also consider other key regional industrial precincts that have significant undeveloped supply of
industrial lands that can accommeodate future demand for industrial lands.

2.  COMPETING INDUSTRIAL PRECINCTS

Around 520 hectares within Bayside Council are identified as industrial land in the NSW Department of
Planning and Environment's Employment Lands Development Program (ELDP). These industrial lands are
illustrated in Map 2.1 (2 pages overleaf)

The 2015 ELDP Update Report notes that Bayside Council has around 24 2 hectares of undeveloped
industrial lands, of which around 21.4 hectares is located in the Banksmeadow precinct.

Across the Sydney Metropolitan Region, Bayside Council contributes 3 8% of total employment lands, 4 7%
of total developed and 0.8% of total undeveloped land (Source: NSW DPE ELDP 2015 Update Report)

In addition to industrial lands within the Bayside Council boundaries, there are substantial tracts of industrial
lands abutting the Bayside Council boundary. These include:

 Additional Port Botany Lands around Yarra Bay (within the Randwick LGA)
e Industrial lands in Marrickville and Sydenham
« Land in South Sydney around the Alexandra Canal

South Sydney includes the suburbs of Alexandria, Zetland and Beaconsfield which collectively comprise of
the City of Sydney’s “Southern Employment Lands” City of Sydney is proposing amendments to its LEP to
broaden the mix of permissible uses in the South Sydney Area Employment Lands.

City of Sydney Council estimates that new zonings will allow a wider variety of businesses and organisations
to locate in the area with up to 9,000 more expected over the next 15 years in jobs created in new forms of
industrial activity, creative industries, retail and knowledge-based companies.

URBIS 1 -1
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Industrial Lands

Bayside Council Table 2.1
Precinct
Number  Precinct Name Current Employment Zones Hectares
1 British American Tobacco Site IN1 General Industrial 6.1
(Subject Site)
2 Botany SEPP (Port Botany) 66.6
3 Mascot IN2 Light Industrial 756
4 Port Botany IN2 Light Industrial 108.6
5 Banksmeadow IN2 Light Industrial 226.2
6 Bexley, Queen Victoria Street IN2 Light Industrial 03
ri Turrella IN2 Light Industrial, SP2 Infrastructure 1.3
8 Wolli Creek IN2 Light Industrial 1.5
9 Bexley INZ Light Industrial 21
10 Kogarah, Production Ave IN2 Light Industrial 8.9
11 Rockdale, West Botany Street/  IN2 Light Industrial 22.7

Garnet Street
Total Industrial Lands - Bayside Council 519.9

Source: Employment Lands Development Program 2015, Urbis

UREIS
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2.2. INDUSTRIAL LAND ASSESSMENT

Industrial Demand Drivers — Bayside Council

Urbis have undertaken a high level review of the industrial precincts within the new Bayside Council area.
There are currently around 520 hectares of industrial zoned land within the Bayside Council.

I'he precincts have varying characteristics that would appeal to tenants and investors. Urbis has identified
key factors that drive tenant interest and underpin the functioning of industnal precincts

* Access to motorway networks, B-Double routes and / or multi modal facilities

*» Scale of the precinct, with larger precincts offering opportunities for expansion, intensification of activity
and clustering of similar industries and supply chain synergies. For the purposes of this assessment we
have identified precincts with <10 hectares as small scale, 10-30 hectares as medium scale and >30
hectares as large scale.

* Land use compatibility with surrounding uses, and whether sensitive noise recepltors (e.g. residential
areas where impacts on neighbourhood amenity can lead to land use conflict) have the potential to
conflict with freight vehicles/traffic.

Table 2.2 presents an evaluation of each precinct with a ‘high’, ‘'medium’ or ‘low’ rating (high being positive
and low being negative). These ratings are based on key success factors described above. Table 2.3
provides a detalled audit of each industrial precinct within the Bayside Council

Industrial Viability
Competing Industrial Precincts, Bayside Council Table 2.2
Precinct Access Scale Land use Overall
compatibility Viability
Ranking
1 British American Tobacco |edium Low Low
Site (Subject Site)
2  Botany High Medium Medium Medium
3 Mascot Medium High Medium Medium
4  Port Botany High High Low
5 Banksmeadow Medium High Medium Medium
6 Bexley, Queen Victoria Low Low Medium
Street
7 Turrella Low Medium Low
g  Wolli Creek Medium Medium Low Medium
9 Bexley Medium Low Medium Medium
10 Kogarah, Production Ave Medium Low Medium Medium
11 Rockdale, West Botany Medium High Medium Medium

Street / Garnet Street

Source: Urbis

JRBIS
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Bayside Council Industrial Areas

Summary Table 2.3
Precinct  Precinct and Access Scale Land use Future Viability Recommendations
Number  Zoning compatibility
1 British Vehicular access 6.1 hectares Residential uses to the Limited ability to Planning proposal for

American via Bunnerong Formerly the BATA immediate north and support further potential upzoning of

Tobacco Site Road and site, the precinct east. However, vacant industrial related subject site to R4 High

(Subject Site) Heffron Road, served as the industrial zoned land employment. Limited Density Residential.
however no distribution and to the south currently road connection for
direct access to warehousing arm for provides buffering to heavy vehicles limits
a major arterial BATA's Woestfield Eastgardens transport accessibility
road or Australasia's to the south. to subject site.
motorway. business
Bus routes also operations, however
provided on is small scale
Bunnerong Road relative to larger
and Heffron competing industrial
Road. precincts

2 Botany Strong access to 66.6 hectares Residential uses Strong viability given Retain as industrial
Airport and Serves a range of scallered across the the continued role of zoned land to protect
Western Sydney engineering precinct, with retail precinct to provide general industrial uses
through M1 services, uses located along urban support services to continue supporting
Motorway and warehousing and Botany Road. to local residents the local economy
Foreshore Road, manufacturing uses Limited scope for
Botany Road. additional employment
beyond current
construction activity.
3 Mascot High 75.6 hectares The precinct is well Strong viability to Retain and increase IN1
accessibility to Clustering uses separated from increase support for zoning to facilitate
Airport and include logistics, surrounding residential airport freight and intensified clustering of
Sydney CBD by manufacturing, and uses, with South logistics industry airport related freight
Mascot train Sydney Employment related uses. Limited and logistics, given its
URBIS
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Precinct  Precinct and
Number Zoning

4 Port Botany

5 Banksmeadow

1 6 COMPETITIVE POSITIONING
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Access

station.
However,
access to Port
Botany is
constrained by
traffic congestion
along General
Holmes Drive.

Access to Airport
and Sydney
CBD subject to
congestion along
Foreshore
Road/Botany
Road and
General Holmes
Drive.

Access to Airport
and Sydney
CBD subject to
congestion along
Foreshore
Road/Botany
Road and
General Holmes
Drive.

Scale

airport related
activity,

108.6 Hectares
Serves primarily

heavy industrial and

oll/gas clustering
uses

226.2 Hectares
Serves heavy
industrial uses,
including oil
terminals, the
Sydenham-Botany

Goods Railway and

the Orica Chemical
Factory.

Land use
compatibility

Lands located to the
north and west of the
precinct. Residential
uses are located to the
east of O'Riordan
Street.

No immediate
residential uses
surrounding the
precinct, with low
density housing
located further out to
the north in the suburb
of Matraville

Immediate surrounding
uses include light
industrial and business
to the north, and
residential uses
immediately
surrounding the east
and west of the
precinct.

Future Viability

potential to expand
current IN1 zoning.

Strong viability to
support future port
related activity and
export related
industries, and
maintain role as state
significant
infrastructure serving
the NSW economy.

Strong viability to retain
land as a future
precinct for port and
manufacturing uses.

Recommendations

important role in a
growing Sydney Airport.

Retain SEPP zoning to
protect state significant
infrastructure which will
continue to support
provide port related
services for the NSW
trade economy.

Retain as IN3 Heavy
Industrial to continue
supporting port and
manufacturing related
uses. Potential to
relocate heavy industry
on undeveloped land
and intensify current
uses.

URBIS
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Precinct and
Zoning

Bexley,
Queen
Victoria
Street

Turrella

Wolli Creek

Access

Access through
Queen Victoria
Street, though
however precinct is
separated from
major roads or
motorways.

No direct access to
a major road or
motorway impedes
access to the
precinct. Railway
line separates the
precinct, therefore
access between the
two industrial areas
is via Reede Street.

Main road access
through Princes
Highway. Arncliffe
train station Is
located 400 metres
from the precinct.

28 AND 120-160 BUNNERONG ROAD, PAGEWOOD ECONOMIC IMPACT ASSESSMENT

Scale

0.3 Hectares
Consists of dated
warehousing and
storage facility,
and a mechanical
smash repair
service.

13.7 Hectares
The precinct
contains a mix of
warehousing,
manufacturing
and automotive
services, with the
majority of
buildings
incorporating
offices.

1.5 Hectares
Contains a mix of
automotive uses,
including service
centres for
Mazda, Kia and
Ford.

Land use
compatibility

The precinct is
surrounded by
immediate low
density residential
uses, and there is no
buffering to protect
from industrial noise.

Residential properties
abutting Reede,
Turrella and Loftus
Streets, which
represent the
precinct’s only points
of entryfexit. This
causes heavy
vehicles movements
along residential
areas and schools.

The precinct is
surrounded by high
density residential
uses to the west and
south; however the
nature of uses on the
precinct does not

Future Viability

Low long term viability
given its small scale of
uses and dated
condition of buildings,
separated from main
industrial precincts
within the region.

Low long term viability
given no known
synergies with other
established precincts in
the Council, limited road
access and parking, and
land use conflicts with
abutting residential
properties.

Strong long term
viability to maintain
automaotive uses, and
will continue to support
existing adjacent car
dealership businesses

Recommendations

Limited opportunity to
expand current IN1
zoning due to Immediate
surrounding residential
areas. Potential to
rezone to residential
zoning given its
compatibility with existing
residential
neighbourhood.

Proposed rezoning of the
precinct to B4 Mixed Use,
B2 Local Centre, and R4
High Density Residential
should proceed given its
compatibility with existing
residential
neighbourhood adjacent
to the precinct and
increased residential
density around stations.

Retain industrial zoning
to continue providing
urban services to local
residents.

COMPETITIVE POSITIONING 1 7
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Precinct  Precinct and

Number Zoning

9 Bexley

10 Kogarah,
Production
Avenue

1 8 COMPETITIVE POSITIONING
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Access

No direct access to
arterial road or
motorway, with
main linkages
provided through
Faorest Road.

Direct connection
provided through
Rocky Point Road,
affording good
access for local
residents

Scale

2.1 Hectares
The precinct is
separaled into
two smaller
clusters along
Forest Road.
Contains a mix of
local businesses
within the storage
and automotive
repairs, as well as
low grade
ancillary office
facilities.

8.9 Hectares

A clustering of
automotive smash
repairs, electrical
and warehousing

Land use
compatibility

cause any significant
noise o residents

The precinct is
surrounded by
immediate low and
medium density
residential housing;
however noise
reception is likely to
be subdued from
passing traffic on
Forest Road.

The precinct is
buffered from
residential uses by
recreational zoned
land to the east, but
Is surrounded by low
density housing to the
north, south and
west. This could
potentially cause land
use conflict if noise I1s
not adequately
contained.

Future Viability

Medium long term
viability given existing
business continued role
as urban support for
local residents
However, there is
potential to relocate to
larger scale precincts in
the region in pursuit of
clustering and
synergies.

Strong long term
viability,
clustering/agglomeration
of automotive and
warehousing will
continue to support local
businesses within the
region

Recommendations

Retain existing industrial
zoning, although
opportunities to relocate
to larger precincts within
the Council and create
synergies with like uses.

Retain as IN2 Light
Industrial to continue to
provide urban support for
local residents.

URBIS
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Precinct  Precinct and Access
Number Zoning
11 Rockdale, Precinct i1s split by
West Botany West Botany Street,
Street / which connects to
Garnet Bay Street and
Street Princes Highway.
Rockdale train
station is located
1.1km to the west.
URBIS
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Scale

22.7 Hectares
Precinct contains
a mix of
automotive,
hardware and

bulky goods uses.

Potential to
increase FSRs to
increase
employment yield
in precinct.

Land use
compatibility

The precinct is well
buffered by
recreational land to
the east, but abutting
residential properties
to the north of
precinct may cause
some land conflict
issues

Future Viability

Strong long-term
viability as precinct will
continue to service of
the needs local and
regional population.
Potential to rezone
Garnet Street portion of
industrial land to mixed
use, in accordance with
the Rockdale City
Council Employment
Lands Strategy (2007)

Recommendations

Retain as IN2 Light
Industrial to provide bulky
goods retail and urban
support services for local
and regional residents.

COMPETITIVE POSITIONING 1 9
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Major Western Sydney Industrial Precincts

In addition to assessing Bayside Council industrial precincts, it is important to assess the competitive
positioning of the subject site against major industrial precincts elsewhere in Sydney that have the capacity
to accommodate additional growth, and have strong locational characteristics to attract tenants.

Urbis have identified a number of major industrial precincts with these characteristics:
o [Eastern Creek (562 hectares)

e NMoorebank (336 hectares)

« Marsden Park (238 heclares)

o«  WSEA (10,000 hectares)

These precincts contain a large component of undeveloped industrial land, which is able to absorb demand
from new business creation and industrial users that require larger premises to operate.

There are a number of significant competitive advantages that these precincts have over the subject site:
e [B-double truck access

e Significant amounts of undeveloped land

« Direct access to major roads and intermodal terminals (IMTs)

* Larger lot sizes

+ Minimal land use conflicts with non-industrial land uses.

UREIS
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Competitive Positioning
Major Central West Industrial Precincts

Table 2.4

PRECINCT

Eastern Creek

Moorebank

URBIS

SIZE

Area: 562 hectares

The largest industrial precinct within
the Blacktown LGA)

Area: 336 hectares

The second largest industrial precinct
within the Liverpool LGA.

28 AND 130-160 BUNNERONG ROAD, PAGEWOOD ECONOMIC IMPACT ASSESSMENT

Iltem 8.5 — Attachment 10

ENABLERS OF GROWTH

Large amount of undeveloped industrial land (as at 2015, there was 14
hectares of undeveloped industrial land)

B-double trailers permitted in this area (Map 2.2)

Close proximity to the proposed Western Sydney Intermodal Terminal at
Eastern Creek (within approximately 4km)

The take-up of 23 hectares of land in this precinct was equivalent to 12% of
the total for the Sydney Metropolitan Region. Demand for residual land
parcels is therefore expected to be strong, reflecting the positive attributes
of the Eastern Creek Precinct.

Large amount of undeveloped industrial land (as at 2015, there was 11.7
hectares of undeveloped industrial land)

Proposed Moorebank Intermodal Terminal project (currently under
construction), with an estimated value of $570 million, involves the
development of freight terminal facilities linked to Port Botany and the
interstate freight rail network by rail on defence land. The addition of the
Moorebank Intermodal Terminal is expected to have a capacity for up to
1.1 million containers per year by 2030 for import-export freight, and up to
500,000 containers a year for interstate freight. The import-export terminal
(stage 1) is expected to commence operations in late 2017and interstate
terminal in 2019, with expected economic benefits of around $120 million a
year for the economy of Southwestern Sydney.

COMPETITIVE POSITIONING 21

710



Council Meeting

12/06/2019

PRECINCT SIZE

Marsden Park Area: 238 hectares (123 hectares of
business park land)

2 2 COMPETITIVE POSITIONING
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ENABLERS OF GROWTH

The industnal precinct rezoning has been fast tracked under the
Government’s Precinct Acceleration Protocol

Key infrastructure in this area is access to the M7 Motorway (via Richmond
Road)

Significant expenditure in new infrastructure ($56 million upgrade of
Richmond Road)

Alignment of land use, transitioning from the Local Centre (B2) located on
Richmond Road and South Street, to Business Park (B7) land use, and
then to Industrial land use (IN1/IN2) facilitaling a range of complementary
uses

Ability to leverage the strength of an established business park location

Significant population growth associated with the North West Growth
Centre

A planned Marsden Park town centre

Take up of business park land was around 4 hectares in 2014 — largest
take-up of business park land within Metropolitan Sydney, followed closely
by Norwest at around 3 hectares. Marsden Park has the largest stock of
undeveloped business park land, currently at around 94 hectares (as at
January 2015)

Land supply / capacity for future development.

URBIS
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PRECINCT SIZE

WSEA Area: Around 10,000 hectares
URBIS
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ENABLERS OF GROWTH

Close proximity to Key regional infrastructure corndors including the M4
and M7 Motorways which, supporis access to distribution networks and
nodes, such as the Port and Airport

B-double trailers permitted in some areas (Map 2.2)

Proximity to planned infrastructure such as intermodal terminals
(Moorebank and Eastern Creek)

Connections to the proposed Moorebank Intermodal Terminal would
potentially drive some demand from the south of the WSEA

Proposed intermodal and freight line located within the WSEA in the
Eastern Creek precinct that may assist in driving co-location of business
park users with the freight based operations

l'ake-up activity was concentrated in the precincts of Eastern Creek,
Smeaton Grange, Erskine Park, Glendenning, Campbelltown Blaxland
Road and Huntingwood West. Collectively take-up in these precincts
totalled 96 hectares (in 2014), demonstrating that development is largely
focused within WSEA where undeveloped and services land i1s available.
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2.3. SUMMARY AND IMPLICATIONS

Our analysis indicates that the subject site does not have the attributes of other stronger industrial precincts
located within the Bayside Council. This is due to larger regional precincts (such as Banksmeadow and Port
Botany) or small industrial precincts that play a more specialised role.

Within the Bayside Council, precincts such as Banksmeadow and Port Botany achieved higher ratings
providing users with:

* Access to a diversity of lot sizes that support a larger range of uses
+ Fewer land use conflicts than smaller isolated precincts

* Large contiguous industrial / business zoned precincts

o Direct access to major roads and highways.

In addition, there are a number of smaller precincts that are well located and play a more specialised role
that include a mix of business zoned land that provide services to a local community (e.g. Kogarah,
Rockdale — West Botany Street) or enterprise corridors along major roads (e.g. Wolli Creek) that rely on
passing traffic. These uses do not involve large scale warehousing and distribution and are therefore less
reliant on fast access to the motorway network. Typically, these local services require exposure from
passing fraffic and therefore are ideally situated along a major road, which are therefore unlikely to be
supported on the subject site.

The subject site does not have the visibility to support industrial users that appeal to a local customer base,
or the transport accessibility to appeal to growing industrial sectors such as freight and logistics. In addition,
the Stage 1 Masterplan Consent for Lot 2 will deliver 2,223 apartments to the south of the subject site and
create a land use conflict with the subject site’s existing industrial use.

A common factor amongst all the highly ranked Bayside Council precincts and the regional precincts is a
lack of land use conflict. Land use conflicts are an issue in that they co-locate sensitive noise receptors with
industrial uses that generate noise not only during the day, but at times after hours. Co-localing these uses
can result in pressure from the community to constrain industrial operations, impacting their viability.

URBIS
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3. EMPLOYMENT ANALYSIS

Section 3 will identify economic trends that impact industrial land use and whether there is sufficient
undeveloped industrial land to accommodate forecast employment growth

Western Sydney industrial lands are subject to structural economic change. The broader economic trends
within Metropolitan Sydney being witnessed is the gradual relocation of large industrial users to Western
Sydney and the urban renewal of vacant industrial sites in inner and middle ring suburbs

Growing industrial sectors such as transport, freight and logistics are seeking properties that provide strong
transport links that reduce the time taken to transport freight between distribution centres and end users.
Traditional trade exposed industrial users on the hand, such as manufacturing have experienced consistent
contraction in size since the early 1990s.

These trends indicate that market demand will be focused on industrial land towards large lots in Western
Sydney, directly adjacent transport infrastructure and away from conflicting land use.

3.1.  ECONOMIC STRUCTURAL CHANGE

Chart 3.2 shows NSW GSP growth between 1995 and 2015 by indusfry sector. Over this period the
structure of the NSW economy changed significantly. In 1996 the economy relied heavily on the
manufacturing sector which comprised 13.5% of GSP. Since 1990, the following industries have increased
their share of the NSW GSP:

. The financial services and construction seclors have increased their share from 9.1% in 1990 to 15% n
2015

« Professional, scientific and technical services increased from /% to 8.3% in 2015
. The health care and social assistance sector grew slightly from 5.6% in 1993 to 7.8% in 2015

e Transport. Poslal and warehousing which are key users of industrial land have expanded from 4.5% to
5.1% in 2015.

The growth rates reflect structural shifts in the NSW economy. Namely

« A contraction in trade exposed sectors, driven by an increasing Australian dollar over this period
e |ncreasing imports and consumption is driving demand for freight and logistics services

« Growth in 'knowledge based’ seclors such as financial and professional services

» Growth in health care services, driven by an ageing population requiring health and aged care services.

28 AMD 130-180 BUNMERONG ROAD, PAGEWOOD ECC
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Gross State Product, Industry Sector
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3.2. EMPLOYMENT ANALYSIS

A review of resident employment trends by industry in Bayside Council between 2006 and 2011 (as shown in
Chart 3.3) confirms that:

* The largest resident employment growth sectors were in hospitals and health facilities, offices, schools
and town centres. From a land use perspective, the increased employment growth in these seclors does
not create any additional demand for industrial zoned land

* Employment has been affected by the same structural shifts affecting the broader NSW economy, with
strong growth amongst service sectors and falling employment in the manufacturing sector

+ While resident employment grew by 1.9% from 2006 to 2011, manufacturing jobs declined by 12% over
this period

The majority of the Bayside Council resident workforce growth was in non-industrial sectors including the
following

* Health Care and Social Assistance (+1,510 jobs)

* Professional, Scientific and Technical Services (+1,075 jobs)

e Education and Training (+819 jobs).

There was employment contraction experienced by Bayside Council residents in the following sectors:
* Manufacturing (-603 jobs)

* Retail Trade (-110 jobs)

e \Wholesale Trade (-47 jobs).

Resident Workers Growth

Bayside Council 2006 and 2011 Chart 3.2
Bayside Council

2006-11
Industry Sector 2006 2011 Total Change
Health Care and Social Assistance 5,540 7,050
Professional, Scientific and Technical Services 3,866 4,941 1,075
Education and Training 3,210 4,029 819
Accommodation and Food Services 4,701 5,360 659
Administrative and Support Services 2283 2817 534
Financial and Insurance Services 3,569 3,956 387
Transport, Postal and Warehousing 5,879 6,189 310
Rental, Hiring and Real Estate Services 1,032 1,304 273
Public Administration and Safety 3,460 3,733 272
Construction 3,647 3,904 258
Other Services 2,370 2,538 168
Arts and Recreation Services 901 1,032 131
Information Media and Telecommunications 1,555 1,629 74
Mining 49 72 24
Electricity, Gas, Water and Waste Services 430 445 15
Agriculture, Forestry and Fishing 82 35 -47
Wholesale Trade 3,333 3,235 -98
Retail Trade 6,605 6,494 -110
Manufacturing 5,229 4,626 . 803
Total 57,739 63,389 5,650
Source: ABS Census 2006 and 2011, Urbis
URBIS
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Chart 3.4 compares the number of jobs provided within Bayside Council with the number of Bayside Council
resident workers in 2011. As at 2011, the number of Bayside Council resident workers (57,200) exceeded
the number of local jobs (55,926) by 1,274, The data shows that there are a number of imbalances between
the skills of residents and available jobs within the LGA in a number of categories

In the following categories, there is a mismatch between the number of jobs provided within the LGA and the
skills of local residents, therefore labour must be imported for the following sectors:

. Transport, Poslal and Warehousing (+19,7/33 jobs)
e Manufacturing (+3,182 jobs)

e Wholesale Trade (+1,932 jobs)

« Retall Trade (+1,003 jobs)

There are fewer Jjobs provided in the Council than there are resident workers, in the following sectors
meaning that these workers need to travel beyond the Council to work (exported labour)

* Finance and Insurance Services (-2,971 jobs)

* Health Care and Social Assistance (-2,914 jobs)

*» Professional, Scientific and Technical Services (-1,701 jobs)
o Education and Training (-1,317 jobs).

The particular shortage in jobs within these "white collar’ and service industry sectors highlights a broader
need for the Council to increase its business zoning capacity.

Jobs Gap Analysis (+ Surplus / -Deficit)
Bayside Council, 2011 Chart 3.3

Transport, Postal & Warehousing
Manufacturing
Wholesale Trade
Retail Trade
Public Administration & Safety 1 +440
Rental, Hiring & Real Estate Services 1 +344
Construction +262
Administrative & Support Services +164
Agriculture, Forestry & Fishing +3
Mining -29
Electricity, Gas, Water & Waste Services -102
Other Services -149
Accommodation & Food Services -216
Arts & Recreation Services -491 1
Information Media & Telecommunications -897
Education & Training -1,317
Professional, Scientific & Technical Services -1,701
Health Care & Social Assistance -2,914
Financial & Insurance Services 2,971

410,000 -5000 O 5000 10,000 15000 20,000 25000

+19,733

Source: BTS 2011 Journey to Work, Urbis

Table 3.1 illustrates the projected employment for Bayside Council between 2016 and 2031 and its
distribution across different industry sectors using BTS data. The table shows that employment within the
Council is projected to increase by around 17,300 jobs between 2016 and 2031 (around 1,200 jobs per
annum)

URBIS 29
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The following industries are expected to experience large employment growth, and are consistent with the
Council's historic trends

o Retall Trade (+2,625 jobs)

e Health Care and Social Assistance (+2,133 jobs)
» Transport, Postal and Warehousing (+1,968 jobs)
* Public Administration and Safety (1,799 jobs).

The industry sectors listed above have implication for future land use, particularly for non-industrial land
uses. With the exception of transport, postal and warehousing, these seclors are typically not
accommodated in industrial sites; rather these jobs occur in local/business/commercial centres or adjacent to
residential areas.

Table 3.2 examines how the projected employment growth for Bayside Council is likely to be split by property
type and is illustrated in Chart 3.5 The analysis is based on Urbis derived benchmarks looking at land use
proportions by different categories of employment. The table indicates that the employment split by sector is
likely to be as follows:

* Office sector: to account for around 41% of employment growth, equal to around 7,000 additional jobs
between 2016 and 2031. Includes office components of sectors where majority of employment is
accommeodated in ‘non-office’ floorspace, for example education and training, health, arts and
recreational services, and industrial sectors such as construction and urban services.

* Retail sector: to account for around 15% of employment growth, equating to around 2,800 jobs between
2016 and 2031. This includes retail components of accommodation, food services and wholesale trade.

* Health sector: to account for around 11% of employment growth, equating to arcund 1,900 jobs
between 2016 and 2031.

» Off-site employment (employment that is not property based e.g. drivers of commercial vehicles,
construction site workers): to account for 9% of employment growth, equating to around 1,600 jobs
between 2016 to 2031.

* Industrial sector: to account for around 7% of employment growth, equating to around 1,300 jobs
between 2016 to 2031. The vast majority of this growth would be driven by the transport, postal and
warehousing sector. Components of ‘non-industrial’ sectors such as retail, wholesale trade and
information technology are also included.

» Education sector: to account for around 4% of employment growth, equating to around 700 jobs
between 2016 and 2031.

* Home based employment: to account for around 1% of employment growth, equating to around 200
Jjobs between 2016 and 2031.

Table 3.2 and Chart 3.5 demonstrate that around 68% of all employment growth is projected to be in the
office, health and retail properties, as opposed to 7% projected in industrial zoned lands. This analysis
suggests that moving forward, existing non-industrial employment precincts and centres will deliver the
majority of future employment growth.

UREIS
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Employment Forecast

Bayside Council, 2016 to 2031 Table 3.1
Forecast
2016 2021 2026 2031 2016-31
Industry Sector No. % No. % No. % No. % Total Change Annual Growth %
Retail Trade 8,044 9% 9132 10% 9,824 10% 10,669 10% 2625 1.9%
Health Care and Social Assistance 4925 6% 5712 6% 6,416 6% 7,058 7% 2133 2.4%
Transport, Postal and Warehousing 28,074 32% 28,324 30% 29,252 29% 30,042 28% 1,968 0.5%
Public Administration and Safety 4,866 5% 5473 6% 6,067 6% 6,665 6% 1,799 2.1%
Professional, Scientific and Technical Services 3,681 4% 4205 4% 4732 5% 5432 5% 1,751 2.6%
Accommodation and Food Services 5656 6% 6,246 7% 6,696 % 7,200 7% 1,544 1.6%
Administrative and Support Services 3,193 4% 3,501 4% 3,779 4% 4136 4% 943 1.7%
Information Media and Telecommunications 902 1% 1,183 1% 1,441 1% 1,824 2% 922 o 48%
Construction 4,453 5% 4,701 5% 4974 5% 5,263 5% 810 1.1%
Education and Training 3077 3% 3,316 4% 3,572 A% 3,831 A% 754 1.5%
Rental, Hiring and Real Estate Services 1,948 2% 2,183 2% 2,404 2% 2,651 3% 703 2.1%
Arts and Recreation Services 662 1% 832 1% 968 1% 1,234 1% 572 0.0%
Other Services 2,674 3% 2,819 3% 2,968 3% 3125 3% 451 1.0%
Wholesale Trade 5357 6% 5359 6% 5574 6% 5796 5% 439 0.5%
Financial and Insurance Services 1,239 1% 1,359 1% 1,487 1% 1,639 2% 400 1.9%
Unclassified 2,071 2% 2,113 2% 2,159 2% 2193 2% 122 0.4%
Electricity, Gas, Water and Waste Services 329 0% 358 0% 392 0% 423 0% 94 1.7%
Mining 35 0% 40 0% 44 0% 47 0% 12 0.0%
Agriculture, Forestry and Fishing 44 0% 42 0% 4 0% 39 0% -5 0.0%
Manufacturing 7274 8% 6,803 7% 6,671 7% 6,582 6%
Total Employment 88,504 100% 93,701 100% 99,461 100% 105,849  100% 17,345 1.2%

Source: BTS | Urbis

URBIS
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Employment Split by Property Type
Bayside Council, 2016 to 2031 Table 3.2
Job Split by Property Type
Job
Industry Sector Change
2016-31  Industrial Office Retail Education  Health Other Off-site Home Total
Health Care & Social Assistance 2133 10% 213 90% - 100% 2133
Retail Trade 2625 10% 263 90% 24868 100% 2,625
Education & Training 754 5% 38 95% 716 100% 754
Accommodation & Food Services 1,944 25% 386 75% 1,158 100% 1,544
Wholesale Trade 439 80% 351 20% 88 100% 439
Professional, Scientific & Technical Services 1,751 98% 1,716 2% 35 100% 1,751
Construction 810 10% 81 5% 41 T0% 567 15% 122 100% 810
Other Services 451 95% 428 5% 23 100% 451
Public Administration & Safety 1,799 90% 1,619 10% 180 100% 1,799
Manufacturing -692  100% =692y 100% -692
Financial & Insurance Services 400 98% 392 2% 8  100% 400
Rental, Hiring & Real Estate Services 703 98% 689 2% 14  100% 703
Administrative & Support Services 943 95% 896 5% 47 100% 943
Transport, Postal & Warehousing 1968 50% 984 50% 984 100% 1,968
Information Media & Telecommunications 922 20% 184 80% 738 100% 922
Arts & Recreation Services 572 30% 172 70% 400 100% 572
Electricity, Gas, Water & Waste Services 94 90% 85 10% 9 100% 94
Unclassified 122 95% 116 5% 6 100% 122
Mining 12 100% 12 100% 12
Agriculture, Forestry & Fishing -5 30% -2 T0% -4 100% -5
Total Employment 17,345 7% 1,268 41% 7,066 16% 2,836 4% 716 11% 1,920 10% 1,814 9% 1,550 1% 175 100% 17,345
Source: BTS | Urbis
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Jobs by Land Use

Bayside Council 2016 to 2031 Chart 3.4
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Source: BTS 2071 Journey To Work, Urbis

3.3. INDUSTRIAL DEMAND FORECAST AND GAP ANALYSIS

Table 3.1 presents the calculations for deducing the projected industrial land capacity in Bayside Council by
2031.

There is currently 24 2 hectares of undeveloped industrial employment lands according to NSW Employment
Land Development Program (ELDP) 2015 within the Bayside Council, comprising of the Botany Bay and
Rockdale LGAs. Taking into account the potential withdrawal of the subject site from industrial land supply
(row C), combined with the total demand for industrial floorspace based on 100 jobs per sq.m (row E), results
in a surplus of industrial land of around +54,000 sg.m in Bayside Council. This suggests that there is more
than enough capacity to support industrial employment growth within Bayside Council over the next 15

years.
Table 3.1 — Industrial Land Gap Analysis, 2031
Bayside Council 2016-31
A Undeveloped Industrial Land (as per ELDP 2015) (sq.m) +242 000
B Rezoning of Subject Site -61,000
C Total Potential Supply (A-B) 181,000
D Industrial Jobs Growth (2016-31) 1,268
= Land Area (sq.m) per Job 100
F Total Industrial Land Demand (sq.m) (D x E) 126,770
G +Surplus / -Deficit Industrial Land Capacity (C-F) {sg.m) +54,230

Source: Employment Land Development Program 2015, Urbis

URBIS
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3.4 SUMMARY AND IMPLICATIONS

This section covered off a number of the key economic trends impacting employment land demand,
specifically:

e In 1996 the economy relied heavily on the manufacturing sector which comprised 13.5% of GSP. By
2015 however this had contracted to 7.4% of GSP, reflecting structural shifts in the NSW economy:

— A contraction in trade exposed sectors, driven by an increasing Australian dollar over this period
— Increasing imports and consumption is driving demand for freight and logistics services
—  Growth in 'knowledge based’ sectors such as financial and professional services

—  Growth in health care services, driven by an ageing population requiring health and aged care
services.

¢ The resident employment trends over 2006 to 2011 for the Bayside Council reflect similar trends to the
NSW GSP, with growing employment in the service sectors and declining employment in the
manufacturing sector.

« Bayside Council has more local workers located within its boundary than local jobs. The exceptions to
this are jobs within the transport, postal and warehousing and manufacturing, which currently have a
surplus in jobs compared to resident workers. This reflects the concentration of industrial land uses
within the Bayside Council, in particular the role of Port Botany in providing port related services for the
NSW economy.

e Interms of future employment growth there i1s an estimated additional 1,268 industrial based jobs in the
Bayside Council by 2031 requiring an estimated additional 12.7 hectares of industrial land, which is
adequately met by the LGAs 18 hectares of undeveloped land.

e Further to this, there are better located industrial precincts identified in Section 2.2 providing significant
capacity to accommodate additional industrial jobs growth

— Eastern Creek (562 hectares)
- Moorebank (336 hectares)
— Marsden Park (238 hectares)
-  WSEA (10,000 hectares).

These precincts contain a large component of undeveloped industrial land, and have a number of significant
compelitive advantages over the subject site

UREIS
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4. ECONOMIC BENEFITS

This section identifies the potential employment and economic generation potential associated with the
proposed development on the subject site. Specifically, this section addresses the following points:

* Potential employment and economic benefits generated during the construction of the proposed
development

* Potential employment and economic benefits generated in the ongoing operation of the proposed
development

o Qualitative assessment of additional economic benefits

Modelling included in this report uses REMPLAN to assess current and potential economic impacts.
REMPLAMN is an Input-Output model that captures inter-industry relationships within an economy. It can
assess the area-specific direct and flow-on implications across industry sectors in terms of employment,
wages and salaries, output and value-added (Gross Regional Product). A region can be defined at a
national, state or Local Government Area level.

REMPLAN base data is drawn from the Australian Bureau of Statistics and other government agencies. It
provides highly reliable, up-to-date, and defensible economic modelling across any state or region in
Australia. A summary of the REMPLAN Methodology is provided in Appendix A.

Previous modelling of economic impacts has used ABS Input-Output tables from 1996-97. The multipliers
are close to 20 years old and are less accurate in estimating impacts on the economy, particularly due to:

* Productivity changes throughout the economy over the past 20 years

+« The changing industry make-up of the Australian economy since 1997 — for example the decline in
manufacturing and the rise in financial services

41. CONSTRUCTION

As an indicative estimate for modelling purposes, construction costs associated with the proposed
development could be in the order of $873.5 million over the 10-year construction period. After allowing for
potential contingencies during the construction process, construction costs would equate to around $960.9
million. Capital expenditure assumptions have been informed by Meriton and Rawlinson’s Australian
Construction Handbook (2018)

Estimated Construction Costs for Proposed Development

Subject Site Table 4.1
Total cost ($M)
Land Use Unit Size (1) Cost per unit (2) {(1)*(2)
Residential apt. 2,015 $400,000 $806.0
Parking sq.m 35,000 $1,725 $60.4
Open Space sq.m 20,200 $48 $1.0
Childcare sq.m 1,200 $1,840 $2.2
Retail sq.m 5,200 $763 $4.0
Total $873.5
Contingency allowance 10%
Total (incl. contingency allowance) $960.9

Source: Rawlinsons Australian Construction Handbook (2018); Urbis

The construction of the development at the subject site is estimated to have the potential to generate $19 .4
million in direct Gross Value Added (GVA) per annum and $83.1 million in indirect GVA per annum
Employment represents total numbers of employees without any conversions to full-time equivalence.

Further to the additional direct employment that can be generated from the ongoing operation of the new
development and during construction, there are multiplier effects throughout the local, state and national

URBIS 35
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economies. These multiplier effects will be a result of increased demand for materials, services and products
from a whole range of suppliers. In economic terms, it represents the absorption of excess supply in other
parts of the economy driven by an increase in aggregate demand

The construction period is estimated to generate an average 171 direct jobs and 531 indirect jobs per annum
over the life of the project. It is worth noting that there will be peaks and troughs of actual jobs on the subject
site, for instances it has been estimated that approximately 1,000 construction workers were present on site
during peak construction periods.

Urbis notes that there are other industry bodies that attempt to estimate employment that can be generated
by investment. Forinstance, the Urban Development Institute of Australia (UDIA) in a submission to the
National Commission of Audit identified a total employment (direct and indirect) impact of 11 8 full-time
equivalent jobs for every $1 million investment.

Annual Economic Activity — Construction

Subject Site Table 4.2
Construction Cost' (SM) 96.1

Employment

Direct Jobs (no.) 171

Indirect Jobs (no.) 531

Total Jobs (no.) 702

Economic generation GVA

Direct GVA (M) 19.4

Indirect GVA ($M) 83.1

Total GVA ($M) 102.6

1. 10% contingency allowance included
Source: Rawlinsons Construction Handbook (2018), REMPLAN, Urbis

4.2. ONGOING OPERATIONS

In addition to the construction phase of the proposed development, the ongoing operations of the non-
residential components of the development will also create jobs and generate economic activity (in GVA).

The number of direct jobs for the proposed development was estimated using industry benchmarks on jobs
per net lettable area. Direct jobs are entered into REMPLAN to produce an estimate of indirect jobs, and
direct and indirect GVA

I'he proposed development on the subject site will include space for childcare and retail, which is estimated
to generate some 342 total jobs from ongoing operations as shown in Table 4.3.

Proposed Non-Residential Gross Floor Area and Employment

Subject Site Table 4.3
Non-Residential GFA (sq.m) GFA (sq.m) per job Ongoing Jobs
Childcare 1,200 71 17

Retail 5,200 16 325

Total Non-Residential 6,400 342

Source: Urbis

Furthermore, the potential serviced apartments in Lot B as identified by SJB in the concept masterplan will
generate an additional 0.61 jobs per developed room. This benchmark includes both contracted and workers
employed directly by the serviced apartment.

The direct and indirect impacts from economic activity forecast to occur from the proposed development are
detailed in Table 4.4.
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Once fully developed, it is anticipated that the proposed development on the subject site will result in 342
direct and 196 indirect ongoing jobs. These job numbers do not include the potential employment
associated with the 5,000 sq.m serviced apartment.

The 342 direct ongoing jobs to be delivered by the Planning Proposal will constitute a substantial 16%-31%
of the 1,100-2,100 jobs (2016-36) projected in the Eastgardens / Maroubra District Centre outlined in the
Draft Eastern City District Plan. The direct ongoing jobs will also represent an extensive 2,180% increase on
the 15 jobs currently provided on the site under its existing use.

The ongoing operations of the childcare and retail components of the development are estimated to have the
potential to generate $24.7 million in direct Gross Value Added (GVA) per year, and $32.8 million in indirect
GVA. GVA figures have been estimated using economic employment multipliers most relevant to the
operation of childcare centres and retail uses.

Annual Economic Activity - Ongoing Operations

Subject Site Table 4.4
Direct effect Indirect effect Total

Jobs 342 196 538

Economic generation GVA p.a. ($M) 247 328 SIS

Source: REMPLAN, Urbis

4.3. RETAIL SPEND

Based on the masterplan provided, the indicative number of residents to be accommodated across the
subject site is 2,770 people (as advised by SJB)

Based on the current spending profile of residents within the Bayside Council, an average spend per capita
of $13,514 in $2018 is calculated  Therefore, additional population could generate $37 4 million in retail
expenditure (in $2018) per annum, as illustrated in Table 4.5. These values do not account for future retail
price inflation.

Concept Plan Resident Spending by Product Category per Annum

Based on 2,770 Additional Residents ($Million $2018) Table 4.5
Food Food Home- Bulky Leisure/ Retail Total
Number of Residents Year Retail Catering Apparel wares Goods General Services Retail’
2,770 Residents 2018 148 64 39 30 38 41 15 37.4

1. Spend per annum
Source: ABS Marketinfo 2012; Urbis

The economic benefits associated with this additional spending growth is that it has the potential to improve
turnover performance of existing retail precincts in the vicinity of the subject site, and in turn generate
additional employment within these precincts.

4.4. AFFORDABILITY AND HOUSING TARGETS

The proposed development can contribute to improving housing affordability and the delivery of housing
targets set within NSW's Eastern City District Plan (2018).

Table 4.6 outlines the additional dwelling targets set for the Eastern City District by 2021. A target of
delivering 10,150 additional dwellings has been set for the Bayside Council by 2021, equivalent to 19.8% of
the total additional new dwellings projected for the Eastern City District.

The proposed development on the subject site will make a significant contribution in achieving this target by
providing up to 2,015 new residential apartments to the local region, equivalent to delivering almost a fifth of
the additional dwelling targets set for the LGA.

URBIS 3?
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Housing Targets

Eastern City District Table 4.6
% of Eastern City District  Additional Dwellings by

Region Total 2021

Bayside Council 19.8% +10,150

Eastern City Total 100% +46,550

Source: Eastern City District Plan (2018), Urbis

The limited land available for residential development in a housing market with high underlying demand has
resulted in a housing shortage and an affordability constraint within the Bayside Council area. New supply
that will be delivered on the subject site will meet this demand, improving affordability outcomes for the
Bayside Council area.

lable 4.7 outlines the key drivers of residential housing demand relevant to the subject site. The table
shows that the subject site attributes are well aligned and well suited to residential as the site has strong
access lo amenities, employment options and future public transport infrastructure

38 28 AMD 130-180 BUNMERONG ROAD, PAGEWOOD ECC
ECONOMIC BENEFITS
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Residential Demand Drivers

Subject Site Table 4.7

Factors Comments Implications for the Subject Site

1. Access to Westfield Eastgardens Shopping Centre is located « The subject site’s close proximity to Westfield Gardens makes it
approximately 500 metres to the south of the subject site, a a desirable location for housing, noting strong residential access

amenities

2. Accessto
employment

URBIS

shopping centre which provides discretionary retail for local and to high quality retail amenity and services
regional residents.

» Good access to schooling and recreation will attract residential

There are a number of schools located close to the subject site demand from couple families with children.
including South Sydney High School, Pagewood Public School
and Maroubra Junction Public School.

There are a number of recreational parks located close to the
subject site, including Mutch Park, Jellicoe Park and Heffron
Park.

Prince of Wales Private Hospital is located 3.4km north of the
subject site, with City East Specialist Day Hospital (1.8km) and
Maroubra Medical Centre (1.8km) also located in proximity to
the subject site.

I'he subject site has good access to major commercial
employment nodes due to its proximity to the M1 Motorway
entry access point. The subject site is located near the Anzac

» Residents often prefer to live close to work, enabling them to
minimise travel times and improve work life balance.

Parade Corridor, which provides linkages to major employment

precinets including: * The subject site’s close proximity to the emerging Randwick
Health and Education Precinct is expected to drive future
Randwick Health and Education Precinct (3.5km, 9 minute residential apartment demand on the subject site
drive)

Port Botany Industrial Area (6 5km, 12-minute drive)

Sydney CBD (10.7km, 28 minute drive)

28 AND 130-150 BUNNERONG ROAD, PAGEWOOD ECONOMIC IMPACT ASSESSMENT ECONOMIC BENEFITS 39
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Factors Comments Implications for the Subject Site
3. Transportand * The proposed CBD and South East Light Rail will connect the e  Access to good public transport and road infrastructure are
TG Sydney CBD to the south eastern suburbs of Randwick and important to potential purchasers and renters_ Particularly,
Kingsford, with a potential extension along the Anzac Parade linkages to the CBD, airport and major employment centres.
Corridor. Three potential extensions to Maroubra Junction,
Malabar and La Perouse will improve the subject site’s * The proposed CBD and South East Light Rall is expected to
connectivity to other areas of Sydney. revitalise Sydney’s south eastern suburbs, as improved
connectivity and linkages will create new jobs and reshape the
» The subject site is located adjacent to a bus station on existing community. In turn, these benefits are set to be
Bunnerong Road, which provides connection to Little Bay and realised by future residential development on the subject site
the Sydney CBD
40 ECONOCMIC BENEFITS uns e
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45. SUMMARY AND IMPLICATIONS

The proposed development on the subject site is estimated to result in an increase in direct and indirect
employment and economic activity (Gross Value Added — GVA). This will occur in the construction phase of
the proposed development and also through the ongoing operations of the non-residential land uses. The
results of the economic benefits analysis are summarised in the following table:

Annual Economic Activity
Subject Site Table 4.8
Construction Phase Direct effect Indirect effect Total
Jobs 173 539 712
Economic generation GVA p.a. ($M) 1907 842 103.8
Ongoing Operations
Jobs 342 196 538

247 328 57.5

Economic generation GVA p.a. ($M)
Source; REMPLAN, Urbis

The proposed development is also expected to deliver an increase in housing by renewing an existing urban
area, improving housing affordability by delivering increased housing supply with strong access to
employment, amenity and transport infrastructure.

The potential inclusion of serviced apartments in Lot B will further contribute to the mix of lands uses

provided within the site and is a response to the site's strategic centre location and the requirements of the
Gateway Determination. The development of a serviced apartment on the subject site has the potential to

add create employment (0.61 jobs per room).

URBIS 4.1
28 AND 130-150 BUNNERONG ROAD. PAGEWOOD ECONOMIC IMPACT ASSESSMENT ECOMGMIC BENEFITS
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APPENDIXA  SUMMARY OF REMPLAN METHODOLOGY

o REMPLAN uses either the value of investment or employment generation as the primary input. For this
analysis, the value of total upfront investment has been used as the key input to assess the benefits of
the construction phase, whereas future employment on the site is the input to assessing the on-going
economic benefits of the operation phase

e  Qutputs from the model include employment generated through the project and economic Gross Value
Added at the state level

+ Employment generated includes all full-time and part-time jobs created over the life of the construction
phase; or in terms of the on-going operations, total on-going jobs generated

e (Gross Value Added or GVA is a measure of the value of goods and services produced in an area,
industry or sector of an economy during a certain period. In this case, GVA represents the total
economic contribution of the project

 Both the direct and indirect benefits are modelled for employment and value added:

—  Direct refers to the effect felt within the industry where the investment is being made. For example,
during the construction phase, new direct jobs are created within the construction industry

- Indirect effects are those felt within industries that supply goods to the industries directly affected by
the investment as well as consumption flow-on effects associated with additional income to
households through higher wages and salaries.

« Economic benefits are modelled for the construction and the on-going operation phases. For both
phases, the employment and value-added numbers are presented on an annualised basis

- Construction phase benefits accrue each year when the project i1s under construction {(or a pro-rata
basis for any part year construction period)

- On-going benefits accrue each year of operation

UREIS
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DISCLAIMER

This report is dated 24 October 2018 and incorporates information and events up to that date only and excludes
any Information arising, or event occurring, after that date which may affect the validity of Urbis Pty Lid's
(Urbis) opinion in this report. Urbis prepared this report on the instructions, and for the benefit only, of Meriton
(Instructing Party) for the purpose of Economic Impact Assessment (Purpose) and not for any other purpose
or use. To the extent permitted by applicable law, Urbis expressly disclaims all liability, whether direct or
indirect, to the Instructing Party which relies or purports to rely on this report for any purpose other than the
Purpose, and to any other person which relies or purports to rely on this report for any purpose whatsoever
(including the Purpose)

In preparing this report, Urbis was required to make judgements which may be affected by unforeseen future
events, the likelihood and effects of which are not capable of precise assessment.

All surveys, forecasts, projections and recommendations contained in or associated with this report are made
In good faith and on the basis of information supplied to Urbis at the date of this report, and upon which Urbis
relied. Achievement of the projections and budgets set out in this report will depend, among other things, on
the actions of others over which Urbis has no control.

In preparing this report, Urbis may rely on or refer to documents in a language other than English, which Urbis
may arrange to be translated. Urbis is not responsible for the accuracy or completeness of such translations
and disclaims any liability for any statement or opinion made in this report being inaccurate or incomplete
arising from such translations.

Whilst Urbis has made all reasonable inquiries it believes necessary in preparing this report, it is not
responsible for determining the completeness or accuracy of information provided to it. Urbis (including its
officers and personnel) is not liable for any errors or omissions, including in information provided by the
Instructing Party or another person or upon which Urbis relies, provided that such errors or omissions are not
made by Urbis recklessly or in bad faith.

This report has been prepared with due care and diligence by Urbis and the statements and opinions given by
Urbis in this report are given in good faith and in the reasonable belief that they are correct and not misleading,
subject to the limitations above.

URBIS
28 AND 130-150 BUNNERONG ROAD, PAGEWOOD ECONOMIC IMPACT ASSESSMENT DISCLAIMER 4 3
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UREIS
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Australia
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Australia
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Australia
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HillPDA

Level 3, 234 George St
Sydney NSW 2000

I 0292528777
hillpda.com
ABN: 52 003 963 755
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Josh Ford

Bayside Council

PO Box 21

Rockdale NSW 2216

Thursday, 5 October 2017

Dear Josh

Subject: 128 & 130-150 Bunnerong Road, Pagewood

HillPDA was commissioned by Bayside Council (Council) to undertake
a peer review of the Economic Impact Assessment (EIA} for 128 &
130-150 Bunnerong Road, Pagewood (referred to the Assessment
hereafter) prepared by Urbis.

The Assessment was prepared on behalf of Meriton in support of the
Planning Proposal request to rezone the land for the aforementioned
site from part IN1 General Industrial and part R3 Medium Density
Residential to R4 High Density Residential.

The current scheme for the Planning Proposal as per the EIA
prepared by Urbis seeks approval for the following uses:

= 2,068 apartments;
* 100-place childcare centre (totalling 1,200sqm);
= Retail uses (totalling 1,000sqm}; and

= Community uses totalling 2,000sgm.

The planning proposal includes the rezoning of Lot 1 (currently IN1
Land) and additional dwellings on that part of Lot 2 immediately to
the west of Lot 1.

As stated above Urbis describes the proposal as 2,068 new dwellings
(representing a net additional 1,098 dwellings given the planning
proposal spans part of Lot 2 which already has development consent
in place for 2,223 dwellings). It's a little unclear from that description
what the net increase in dwellings will be — it appears that have
assumed a net increase of 2,068 new dwellings. From our calculation
we estimate it would be around 1,477 given that the final scheme
would provide around 3,700 dwellings of which 2,223 dwellings have
Stage 1 consent on Lot 2.
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The below section provides a peer review of the aforementioned
Assessment.

Relevant Government Documents

HillPDA agrees with Urbis that the Planning Proposal is consistent
with the following goals of A Plan to Grow Sydney:

*  Providing a competitive economy;

= Improving housing choice;

= A sustainable city that protects the natural environment; and

= Providing housing near established employment, services and
education facilities.

The Assessment argues the Planning Proposal contributes to meeting
key employment and dwelling targets specified in Botany Bay
Planning Strategy 2031 (2009) and employment targets set out in the
Rockdale City Council Employment Lands Strategy. However the
Assessment fails to demonstrate how the Planning Proposal is
consistent and/or was factored in with recent targets and
goals/directions set out in the Draft Central District Plan (2016).

In amending a LEP in the Sydney Metro area, a Council must be able
to establish that the amendment is aligned with the relevant
Metropolitan and District Plans.

Upon reviewing the District Plan, HillPDA finds the Planning Proposal
is largely consistent with the following actions of the Policy:

= P5: Develop better understanding of the value and operation of
employment and urban services land. This outcome encourages
an increase in total jobs;

= P6: Identify opportunities to grow and better connect the south
east area of the Central District;

= L1:Prepare local housing strategies - increase housing choice by
supporting affordable and appropriate housing for all;

= L4: Encourage housing diversity;

* 3.4.1: Plan for the growth of centres. Job targets for Eastgardens-
Maroubra Junction range from 8,000 to 9,000;

= 3.,5: Growing economic activity in centres

help to stimulate economic activity and innovation through
the co-location of industries

provide jobs closer to home in support of the 30-minute city

Ref: C17315 HIllPDA Page 2 | 12
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promote healthier lifestyles and community cohesion with
improved walking, cycling and transport access to a wider
range of services and opportunities

3.7: Improving 30-minute access to jobs and services;

4.1: The Central District's people. By 2036, the District’s
population is projected to grow by an estimated 325,000 people;
to around 1.338 million. To accommodate these new residents,
the District will require new housing and employment

opportunities.

Based on the above, HillPDA concludes the Planning Proposal is
aligned with the District Plan.

HillPDA also note that the Assessment does not consider Section
117 Direction 1.1 which relates to Business and Industrial zones.

This Direction applies when a planning proposal would affect land
within an existing or proposed business or industrial zone. It is
recommended the Assessment is updated to address the five key
requirements of Direction 117, these being:

Follow the objectives of the Direction;
Retention of existing business and industrial zones;

No net loss of potential floorspace for employment uses and
related public services in business zones;

Not reduce the potential floorspace area for industrial uses in
industrial zones; and

Be in accordance with a Strategy approved by the Director
General of the DP&I.

HillPDA considers the Planning Proposal to be consistent with
relevant strategic and statutory planning controls. Moreover the
development will have a number of positive benefits for the
surrounding area including improving housing choice and
affordability and increased employment and economic activity during
both the construction and operational phase as well as the potential
to revitalise redundant land in and around the Subject Site.

Competitive Positioning

Ref: C17315

Iltem 8.5 — Attachment 11

Competing Industrial Precincts

The Assessment refers to and applies data from the NSW DPE
Employment Lands Development Program (ELDP) 2015 Update

HIllPDA Page 3 | 12
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Report. More recent data has since become available, namely the
Employment Lands Development Monitor® (ELDM) 2016.

The changes between 2015 and 2016 datasets are described as
follows:

There is 531.0Ha of industrial land within Bayside Council
compared to 520Ha in 2015 (as reported in the Assessment);

Around 9.9Ha of this land is undeveloped in 2016 down from
24.2Hain 2015 (as adopted in the Assessment);

Across the Sydney Metropolitan Region, Bayside contributes to
3.9% in 2016 of total employment lands compared to 3.8% in
2015 (as reported in the Assessment);

Bayside contributes to 4.9% in 2016 of total developed lands
compared to 4.7% in 2015 (as reported in the Assessment);

Bayside contributes to 0.3% of total undeveloped land in 2016
compared to 0.8% in 2015 (as reported in the Assessment).

The above comparisons reveal that the level of undeveloped land,
and in turn land available for future industrial uses, is substantially
lower than presented in the Assessment. The implications of this is
discussed in greater detail below (refer to 'Industrial Demand
Forecast and Gap Analysis' of this Report).

Industrial Demand Drivers

HillPDA consider the industrial demand drivers identified in the
Assessment, namely; access, scale and land use compatibility to be
reasonable. HillPDA also considers the use of these drivers to test the
viability of the various industrial precincts within the new Bayside
LGA and the ranking they have assigned for each of the precincts
which includes a low overall viability ranking for the subject Site to be
reasonable (refer to pages 14 to 19 of the Assessment).

HillPDA agrees with Urbis that industrial uses are better suited to
some of the other stronger industrial precincts within Bayside due
issues of scale and land use compatibility.

Major Western Industrial Precincts

With declines in manufacturing and a growth in imports,
warehousing, transport, distribution and logistics businesses have
thrived. These types of businesses together with larger
manufacturing services have shifted their preferred locations from

" ELDP has been renamed to the ELDM

Ref: C17315
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the inner city to the Outer-West and South-West of Greater Sydney.
These locational decisions have been supported by improvements to
the outer orbital ring roads and motorways (M5 and M7), Australia’s
largest integrated transport and urban development known as
WestConnex and the proposed development of intermodal facilities
such as the Moorebank Intermodal. These locations benefit from the
availability of larger sites required for modern logistics businesses.

As such HillPDA agrees with Urbis' rational for undertaking a
competitive positioning assessment of Major Western Sydney
Industrial Precincts, including Eastern Creek, Moorebank, Marsden
Park and WSEA (refer to pages 20 to 23 of the Assessment).

As established in the Assessment the Major Western Sydney
Industrial Precincts, including Eastern Creek, Moorebank, Marsden
Park and WSEA (refer to pages 20 to 23 of the Assessment) contain a
large component of undeveloped industrial land and possess a
number of competitive advantages over the Subject Site such as:

= B-double truck access;

= Direct access to major roads and intermodal terminals (IMTs);
= Larger lot sizes; and

= Minimal land use conflicts with non-industrial land uses.

Based on the above, HillPDA also acknowledges the difficulty in
retaining industrial uses at the site, with such operations better
suited to these Major Western Industrial Precincts.

Employment Analysis

ABS

Ref: C17315
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Economic Structural Change

As established in the Assessment there has been significant structural
change between 1995 and 2015 with growing GSP in industries such
as financial and insurance services, health care and social assistance
and professional services which has been offset by a fall in
manufacturing. A review the latest data release demaonstrates this
trend has continued in 2016 with manufacturing remaining at 7.4%>
of total GSP.

Employment Analysis

HillPDA agrees with the methodology used for the job gap analysis
(refer to page 29 - 32 of the Assessment) and conclusions made by

HillPDA Page 5 | 12

739



Council Meeting

12/06/2019

HillPDA
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Urbis relating to the majority of employment growth being in the
office, health and retail properties as opposed to industrial zoned
properties.

Industrial Demand Forecast and Gap Analysis

HillPDA agrees with the methodology used in determining the
industrial land gap analysis (refer to page 33 of the Assessment)
however have identified issues with two of the assumptions used in
this analysis, described as follows:

= Based on the latest ELDM data there was only 9.9Ha of
undeveloped land in 2016 compared to 24.2Ha in 2015; and

*  The Assessment assumes an employment density of one job per
100sgm. Research indicates that the average job density across
Sydney's employment lands is substantially lower than this at one
job per 200sqm.’

Revising the analysis to reflect the above indicates that there is
actually a deficit of 21.56Ha in industrial land capacity. The
calculations are provided in the below table.

) e

- Undeveloped industrial land (as per ELDM 2016) Ha

- Rezoning of Subject Site (Ha) 6.1

- Total Potential Supply (A-B) 3.8
H Industrial Job Growth (2016-31)* 1,268
- Land Area (Ha) per Job 0.02

Surplus / Defieit Industrial Land Capacity (C-F) (Ha) -21.56

- Total Industrial Land Demand (Ha) (D*E) 25.36

Source: Emplayment Land Development Moniter 2016 * As provided in the Assessment

Although the above suggests the future employment growth for
industrial based jobs within Bayside Council will not be adequately
met by the LGA, there are better located industrial precincts
(including Eastern Creek, Moorebank, Marsden Park, WSEA)
providing significant capacity to accommodate additional industrial
jobs growth. Much of the anticipated employment growth for
industrial based jobs in Bayside LGA is likely to gravitate towards
these Precincts which offer significant competitive advantages.

* Employment Lands Development Program 2015

Ref: C17315
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Economic Benefits

Construction

HillPDA consider the construction cost assumptions for the non-
residential land uses and estimate of construction costs for the
proposed development to be reasonable and in line with industry
standards®.

However as discussed above HillPDA believe that the total
construction costs may be somewhat misrepresented since the
Assessment assumes a net increase of 2,068 dwellings. HillPDA
estimate it would be around 1,477 given that the final scheme would
provide around 3,700 dwellings of which 2,223 dwellings have Stage
1 consent on Lot 2. As such the construction costs may be
substantially lower than the estimated $983m proposed in the
Assessment.

Annual Economic Activity

REMPLAN as sourced in the Assessment is a widely accepted model
to measure economic activity in the industry.

Conversely, HillPDA source their multipliers from ABS Australian
National Accounts: Input-Output Tables 2012-13 (ABS Pub: 5209.0).
These tables identify first round effects, industrial support effects and
consumption induced multiplier effects at rates of $0.620, $0.647
and $0.945 respectively to every dollar of construction.

The table below guantifies associated economic multipliers resulting
from the construction process based on the economic multipliers
from the Australian National Accounts assuming a construction cost
for the proposed scheme of $983m as sourced from the Assessment.
As discussed above the construction costs and associated benefits
are likely to be substantially lower than this however.

Table 1: Construction Multipliers ($m)

Pror.luctlon Induced Effects Consumption
induced Eff Tetal
t Rcuml Industrial HESES e
Effects Support Effects

Output multlpllers 0.620 0.647 0.945 3.3088
Output [$n1||||on] 983 610 636 929 3,253

Source: Hill PDA Estimate using data from ABS Australian National Accounts: Input-Output Tables 2012-13
(A8S Pub: 5209.0)

* Rawlinsons Australian Construction Handbook (2017); Residential construction costs were provided by Meriton and are
assumed to remain at $400,000 per apartment,

Ref: C17315 HillPDA Page 7 | 12
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HillPDA estimates the total economic activity generated by
construction to be $3.3b which is well above the $98.5m estimated in
the Assessment.

Note that the multiplier effects will occur over a national reach and
are not necessarily local. The ABS states that:

“Care is needed in interpreting multiplier effects; their theoretical
basis produces estimates which somewhat overstate the actual
impacts in terms of output and employment. Nevertheless, the
estimates illustrate the high flow-on effects of construction activity to
the rest of the economy. Clearly, through its multipliers, construction
activity has a high impact on the economy.”

In particular the multiplier impacts can leave the impression that
resources would not have been used elsewhere in the economy had
the development not proceeded. In reality many of these resources
would have been employed elsewhere. It should also be noted, as
stated in the NSW Treasury guidelines, that:

“Direct or flow on jobs will not necessarily occur in the immediate
vicinity of the project — they may be located in head office of the
supplier or in a factory in another region or State that supplies the

project"s,

Nevertheless, economic multiplier impacts represent considerable
added value to the local and broader Australian economy.

Construction Related Employment

It is estimated that the equivalent of 2.35 construction positions over
12 months are created for every one million dollars of construction
work undertaken®. Based on $983m of construction cost, HillPDA
estimate some 2,310 job years’ would be directly generated by the
development as shown in the table below, which is well above the
176 estimated in the Assessment.

* Source: Office of Financial Management Policy & Guidelines Paper: Policy & Guidelines: Guidelines for estimating
employment supported by the actions, programs and policies of the NSW Government (TPP 03-7) NSW Treasury

® Source: ABS Australian National Accounts: Input-Output Tables 2012-13 (ABS Pub: 5209.0)

" Note: One job year equals one full-time job for one full year

Ref: C17315 HIllPDA Page 8 | 12
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Table 2: Construction Employment

Production Induced Effects
Consumption
t Round Industrial Induced Effects Total
Effects Support Effects

Employment No. per Smillion 2.352 1.713 1.869 3.347 9.280
Total job years created 2,312 1,684 1,837 3,290 9,123

Source: Hill PDA Estimate using data from ABS Australian National Accounts: Input-Output Tables 2012-13 (ABS Pub:
5209.0) adjusted by CPI to 2015.

The ABS Australian National Accounts: Input-Output Tables 2012-13
identified employment multipliers for first round, industrial support
and consumption induced effects of 0.73, 0.79 and 1.42 respectively
for every job year in direct construction. Including the multiplier
impacts, HillPDA estimates the development will generate over 9,100
job years (see table above) directly and indirectly, which again is well
above the 663 estimated in the Assessment.

Proposed Non-Residential GFA and Employment

HillPDA generally agree with employment densities used to calculate
the ongoing jobs (refer to page 37 of the Assessment). 16sqm per job
for retail is on the high end of the range for retail (typical of food
specialty retail), with 18 to 20sgm a more appropriate estimate,
however the difference would not be significant.

The estimated direct GVA p.a. of $10.9m in the Assessment, which
equates to $101,869 GVA per worker appears high considering the
proposed employment used. Based on IBIS World Report which
relate to the proposed employment uses we would estimate the GVA
per worker to be approximately 538,313 giving a total GVA of $4.1m.

Retail Spend

HillPDA considers the indicative number of residents of 3,309 (which
equates to 1.6 residents per apartment) to be somewhat understated
in the Assessment, Adopting an occupancy rate of 2.2 residents per
apartment® and allowing for a 5% vacancy rate, HillPDA estimates the
Subject Site will accommodate 4,300 new residents. Assuming an
average retail spend of $13,075pa in $2016 (which we consider to be
reasonable) means the total retail expenditure generated from
additional residents will increase from $43.3m as stated in the
Assessment to $56.5m.

¥ The Botany Bay LGA Community Profile 2016 indicates the occupancy rate for apartments is in the order of 2.4. HillPDA
has applied a more conservative rate of 2.2 for the purpose of this analysis to reflect future trends i.e. Smaller household
sizes and an increasing proportion of lone person households.

Ref: C17315 HillPDA Page 9 | 12
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Conclusion

Retail Demand

Ref: C17315

Iltem 8.5 — Attachment 11

Affordability and Housing Targets

As established in the Assessment, HillPDA agrees the proposed
development has the potential to contribute to improving housing
affordability and the delivery of housing targets set within the NSW's
Central District Plan (2016).

Residential Demand Drivers

HillPDA considers the rationale provided in the Assessments for site's
suitability for residential uses in terms of:

" proximity to amenities including Westfield Eastgardens, schoaol
establishments and recreational uses;

= proximity to employment precincts including Randwick Health
and Education Precinct and Port botany Industrial Area; and

= being well serviced by public transport

to be reasonable and just.

Overall there is sufficient justification to rezone the Subject Site to
allow for mixed used predominantly residential development given
the existing or potential land conflicts with residential to the north,
south, east and west and given the site's proximity to major
amenities (i.e. Westfield Eastgardens), employment hubs and
education establishments.

The only issue is our analysis shows that rezoning the Subject Site
would result in the loss of 6 hectares of industrial land in Bayside
LGA. Despite this the site is not proximate to the ports area and it is
surrounded by residential on all sides.

In this next section we have assessed the appropriate size for retail
uses on the Subject Site and suggested an appropriate retail mix.

Catchment

With Westfield Eastgardens immediately to the south of the Subject
Site, offering a strong retail offer that serves the broader area, we
would anticipate the catchment for the retail uses on site would be
confined to the immediate local area primarily servicing the residents
on site and those residents within a walkable catchment. Retail uses

HillPDA Page 10 | 12
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on site would have a secondary role to Westfield Eastgarden, offering
local residents with a convenience based shopping alternative.

Assuming 7",9009 additional persons reside on the BATA site (which
incorporates the Subject Site) over the next decade (this equates to
~790 person p.a. to 2026), HillPDA estimates the population with
walking distance of the Subject Site will increase from some 3,300
persons in 2016 to over 11,500 persons in 2031.

Residential Expenditure

Residential expenditure for the catchment within walking distance of
the Subject Site was sourced from AnySite Data (2016) which
provides household expenditure by broad commodity type.

Based on the above, and assuming population growth forecasts as
discussed above, HillPDA has forecast household retail expenditure in
the catchment to increases from $49.0m in 2016 to $188.9m in 2031.
Note the forecasts allow for 10% of expenditure from beyond the
trade area and assume growth in real retail spend per capita of 0.8%
per annum consistent with the long term trend in historic spend.

The type of retail demand from residents would be for high value
retail facilities with an emphasis on convenience. Based on this and
the strong retail offer provided immediately to the south at Westfield
Eastgardens, HillPDA would anticipate the retail uses on site has the
potential to capture up to 15% of the residential expenditure
available within the catchment.

Based on the above assumed capture rate the retail uses on site
could capture up to $7.3m of retail expenditure in 2016 from
residents, increasing to $28.3m in 2031.

Retail Demand

Demand for retail floor space is forecast by applying target turnover
rates (or industry benchmarksm) to captured spend. Assuming a
target turnover rate of $7,000/sgm (based on industry benchmarks)
and growth at 0.5% per annum to allow for real turnover increases in
line with historic trend™ HillPDA has forecast demand for around

# This assumes 3,700 apartments on the whole of BATA site and an occupancy rate of 2.2 persons per dwelling has been
adopted based on ABS data for the Bayside LGA. HillPDA have also allowed for a 5% vacancy rate.

“Note: Derived from various sources including Urbis Retall Averages, ABS Retail Survey 1998-99 escalated at CPI to
$2016, Shopping Centre News, HillPDA and various consultancy studies.

“INote: Expenditure per capita has increased at an average rate of 1,0% above CPI every year since 1986 although HillPDA
is currently using an assumption of 0.8% growth per annum from 2016 onwards. Around half of this increase has
translated into an increase in retail floorspace per capita (from 1.8sqm in the 1980s to around 2.2-2 3sqm today). The
balance of the increase in expenditure has translated into a real increase in turnover per square metre rates.

Ref: C17315
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2,500sgm in 2021 increasing to over 4,100sqm of retail floor space by
2031.

Based on similar sized centres the amount of shop front space should
be adjusted upwards by a further 10% to accommodate
complementary non-retail uses such as real estate, financial, travel
and medical services as well as 1 or 2 vacancies.

Given the above there would be sufficient demand for 4,500sqm of
shop front space.

Recommended Retail Mix

Based on a review of similar sized retail offering (i.e. 3,000sqm-

5,000sgm) there is potential for a convenience based retail offer

comprising of:

= Asmall or medium format supermarket/grocer;

= Possibly an Asian grocery (mini-major);

= Several complementary specialty stores (e.g. bakery, patisserie,
newsagency, butcher);

= Several personal services (e.g. hairdresser, laundromat, etc);

= Several cafes and restaurants; and

= Several commercial suites.

Yours sincerely

4
\

ADRIAN HACK
M. Land Econ. B.Town Planning (Hons). MPIA

Principal Urban and Retail Economics

AdrianHack@hillpda.com
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EXECUTIVE SUMMARY

Urbis has been engaged by Karimbla Constructions to prepare the following Heritage Impact Statement for
the subject site, 128 Bunnerong Road, Pagewood. Condition 1 (g) of the Alteration of Gateway
Determination (ref PP_2017_BSIDE_007_00), dated 9 October 2018, requires an updated Heritage Impact
Statement assessing the revised proposal.

The site previously formed part of a larger site which was constructed for General Motors Holden then from
the 1980s was occupied by British American Tobacco Australasia (BATA) facility. BATA have since vacated
the site and most of the site has been zoned and is under construction for a residential/mixed use precinct, in
line with prevailing planning strategies.

The subject site has no associated heritage listings. The site is located in the general vicinity of Jellicoe Park
(ltem 155) and Harris Reserve (ltem 66), both items of local heritage significance listed within Schedule 5 of
the Botany Bay Local Environmental Plan 2013 (LEP).

A comprehensive Heritage Impact Statement was completed by Urbis (March 2017) for the original planning
proposal and it concluded that there would be no negative heritage impacis on the items in the nearby
vicinity. This remains unchanged with the modified proposal.

The previous HIS also identified a number of built elements remaining on the site that have a degree of local
heritage significance. These elements include the former Administration Building and the remnant original
and distinctive fabric associated with the plant building pillars.

Subsequent to the above the client has liaised with Bayside Council who have no objection to the demolition
of all buildings on the site. The site has subsequently received approval under complying development for
the demolition of all existing buildings located on the site. A number of other modifications to the original
planning proposal have also been approved.

This Heritage Impact Statement has been prepared lo assess the potential heritage impact of the revised
proposal on the site which does not retain any of the existing buildings on the site.

Due to the identification of heritage significance in the previous HIS, the below recommendations and
mitigation measures are proposed for the revised proposal.

Recommendations:

To mitigate the heritage impacts on the site it is recommended that the following be undertaken prior to
demaolition:

1. Photographic archival of the Administration Building, Canteen Building and general vistas incorporating
the remaining buildings and elements collectively.

2. Salvage Report, completed by a suitably qualified heritage specialist, to identify building materials,
decorative elements and other items which should be salvaged for re-use prior to demaolition.

An Interpretation Plan should be developed as part of the future development application which interprets the
former industrial use of the site and specifically its connection to the Australian car manufacturing industry.
Elements, salvaged from the site may be utilised in this interpretation plan.

It is recommended that the above recommendations and mitigation measures are implemented to mitigate
heritage impacts on the site.

URBIS .
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1. INTRODUCTION
11.  BACKGROUND

Urbis has been engaged by Karimbla Constructions to prepare the following Heritage Impact Statement for
the updated planning proposal for the subject site at 128 Bunnerong Road, Pagewood.

The site previously formed part of a larger site which was constructed for General Motors Holden and from
1980 was occupied by British American Tobacco Australasia (BATA) facility. BATA have since vacaled the
site and most of the site has been zoned and is under construction for a residential/mixed use precinct, in
line with prevailing planning stralegies.

The area in blue in Figure 1 below is the subject of this assessment.

The subject site has no associated heritage listings. The site is located in the general vicinity of Jellicoe Park
(ltem 155) and Harris Reserve (ltem 66), both items of local heritage significance listed within Schedule 5 of
the Botany Bay Local Environmental Plan 2013 (LEP).

Therefore, this heritage impact statement has been prepared to assess the potential heritage impact of the
revised proposal.

1.2.  SITELOCATION

The site is located at 128 and 130-150 Bunnerong Road, Pagewood. It is legally described as the whole of
Lot 1in DP 1187426 and Lot 24 DP 1242288, respectively. It has frontages to Bunnerong Road to the east,
Heffron Road to the north and Banks Avenue to the weslt. It is located within the Bayside LGA.

Figure 1 — Aerial imagery showing the approximate boundaries of the subject site (blue boundary)

r L ey ¥ 4 IR L oy 2

Source — Nearmaps com

1.3. METHODOLOGY

This Heritage Impact Statement has been prepared in accordance with the NSW Heritage Branch guideline
‘Assessing Heritage Significance’ (2001). The philosophy and process adopted is that guided by the
Australia ICOMOS Burra Charter 1999 (revised 2013).

Site constraints and opportunities have been considered with reference to relevant controls and provisions
contained within the Botany Bay Local Environmental Plan 2013 and the Botany Bay Development Control
Plan 2013.

URBIS
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Please note that the canteen building and the boilerhouse were not able to be accessed on the day of the
site visit.

This report only addresses the revisions to the planning proposal_ For the assessment on the original
planning proposal (including rezoning) please refer to the Heritage Impact Statement completed in March
2017.

1.4.  AUTHOR IDENTIFICATION

T'he following report has been prepared by Alexandria Barnier (Senior Consultant) and Gavin Patlon
(Heritage Consultant). Kate Paterson (Director, Heritage) has reviewed and endorsed its content

Unless otherwise stated, all drawings, illustrations and photographs are the work of Urbis

1.50.  THEPROPOSAL

I'he revised approved proposal specifically includes

s The demolition of the existing industrial buildings on the site {(under complying development);

s Arequirement for the inclusion of a minimum of 5,000 square metres of gross floor area for
commercial premises and/or other permitted non-residential land uses;

* An update to the land use zoning of the site to include commercial premises, service apartments and
recreation facilities (indoor); and

* A number of other administrative amendments to the Gateway Determination approval.

4 NTRODUCTION HIS_128_ BUNNERCNG_RCAD_PAGEWOOD_OCTCBER

Iltem 8.5 — Attachment 12 754



Council Meeting 12/06/2019

2, SITEDESCRIPTION

The site is bounded by Heffron Road along the northern boundary and Bunnerong Road to the east. The
western side 1s bounded by a former service road. An access road extends west from Bunnerong Road and
defines the southern boundary of the site. It is one of three vehicular access points to the site. Vehicle
access was formerly also from the northern boundary and from the north-west corner, however these have
since been closed. A description of the individual structures is set out below.

Figure 2 — Location of individual structures on the subject site.

= " g A5 IV

s 5 =
Former assembly plant building

Administration Building

There are two original buildings to the north-east corner of the site. The most distinctive is the two storey
administration building which was built in the Inter War Functionalist Style (completed 1940). This building
has some presence from the adjacent intersection (Bunnerong and Heffron Road) largely characterised by
its clock tower with inset teal tiles. The horizontality of the building is emphasised by its rhythmic fenestration
pattern and the pronounced string courses which run at the window sill height and the ceiling height of both
floors. There is also a string course running along the top of the parapet.

There have been some changes to the primary fagade of the administration building. A number of doors and
small windows have been added which have had some impact on the legibility of the original design intent of
the fagade. There is also a large yellow bulkhead and ground floor ceiling height running part way along the
fagade. There i1s a WWI memorial tree and plaque in the setback from Bunnerong Road adjacent to the
building.

Internally, the building appears to largely retain its original layout. It also retains its original timber office
partitions. Otherwise, it appears that the building has largely been refit in line with its use by BATA and now
comprises largely unremarkable fabric. Further investigation should be undertaken to determine whether
original finishes are present under the existing.

URBIS
HIS_128_ BUNNERONG_ROAD_PAGEWOOD_ODCTOBER_2018 SITE DESCRIPTION 5
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Figure 4 — Internal images of the former administration building

Picture 6 — View north up ground floor hallway. Picture 7 — View across ground floor office space.

Picture 8 — Onginal stairs from ground floor Picture 9 — View across northern space, Assumed o be
former showroom

The Canteen Building

The Canteen Building is located to the immediate south of the administration building. It was constructed in
1940 in the same style as the aforementioned however it is a single storey. The face brick building originally
had a double storey entry feature element halfway down its eastern fagade however this was removed in the
1950s when the building was expanded eastward towards Bunnerong Road. It was also extended to the
north towards the administration building. There are unsympathetic awning structures to the northern and
western facades. The building is therefore less remarkable than it originally was and makes a lesser
contribution to the setting of the distinctive building described above

Access to the internal spaces within this building was not possible on the day of the site inspection_ It
appears from looking through the windows that the building has been refit, similar to that above. Access
should be gained and further investigation undertaken to determine extent of original finishes.

UREIS ?
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Former Assembly Plant Building

This building was originally a sawtooth structure marked at the comers by a face brick pillar with inset teal tiles. The
sawtooth structure was added to considerably throughout the history of the site however much has now been removed,
with less than half remaining. Much of the early structure has been removed with less than half the sawtooth bays
remaining. The two original pillars on the northern boundary are extant. The oniginal fenestration along all facades has
been replaced with contemporary fabric.

Internally It appears that the original sawtooth structure is relatively intact however the cladding over may have been
replaced. Further investigation should be undertaken to determine If any machinery associated with General Molors has
been retained, none was identified during the site visit

Figure 7 — External images of the plant building.

L

Picture 20 — View along eastern facade Picture 21 — Existing presentation of the assembly plant
to the north-east

Picture 22 — View to the north-west cormner Picture 23 — View along northern facade.

Figure & — Intemal images of the assembly plant building.

Picture 24 — View east across plant building. Picture 25 — View north across plant building.

1 O SITE DESCRIPTION HIS_128_ BUNNERONG_ROCAD_PAGEWOOD_OCTOBER
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No 2. Bond Store

To the west of the main factory building is the no. 2 Bond Store. The bond store dates from the 1940s and
retains an original northern fagade. However, the store has been substantially expanded south and the rear
fagade has been removed and replaced with contemporary wall sheeting. The northern fagade is constructed
of brick and is of the same character as the pillars on the building adjacent. It features face brick with inset
tiles. The internal roof structure appears original and constitutes a series of steel trusses.

Figure 9 — External images of the No. 2 Bond Store.

ak " *

Picture 26 — Remnant northern facade Picture 27 — View towards the north west corner

Picture 28 — View along western facade. Picture 29 — View toward north west cormer.

Figure 10 — Internal images of the no. 2 bond store

Picture 30 — View across bond store Picture 31 — Original roof structure
URBIS . o 1 1
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Picture 32 — View north towards inside of original facade.  Picture 33 — View north towards inside of original fagade.

Sprinkler Water Tanks

To the immediate west of the No.2 Bond Store is located two sprinkler water tanks. These appear to be of standard
construction and were built between 1954 and 1963. The tanks are partly visible from Heffron Road as seen in the
images below.

Figure 11 — Images towards the sprinkler water tanks.

Picture 34 — View south from Heffron Road. Picture 35 — View south from Heffron Road.

Source. Google Earth

URBIS
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3. HISTORICAL OVERVIEW
31 AREAHISTORY

Pagewood was originally planned as a garden suburb, similar to neighbouring Daceyville. However, it was
developed to provide housing after World War | when there was a shortage of land. The new suburb began
developing in 1919 as an eslate called Monash Gardens. The suburb was named Pagewood in 1929 to
honour Alderman F.J. Page of Botany Council !

3.2. EARLYDEVELOPMENT OF THE SUBJECT SITE

The plant occupies an original site which comprised an area of 25 acres at the corner of Bunnerong and
Maroubra Bay Roads. The ground formation before the construction of the subject buildings was described
as consisting of sand to an unknown depth with a stratum of "Waterloo’ rock typical of the area.

Development on the subject site appears to have been slow. The early map of the Parish of Botany in Figure
12 below indicates that there was no development on the subject site by this time and that it was not
subdivided. It is possible that it had some agricultural uses, however ownership of the land was not
formalised until the 1930s. Refer to Table 1 which sets out the original land grants which eventually
comprised the General Motors Holden site.

Figure 12 — 1916. Botany Parish Map indicating the approximate extents of the subject site (circled blue).

e

Source: Land and Property Information

URBIS X 1 3
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Date of Grant

22/8/1930

12/6/1931
12/6/1931
1/9/1933
17/10/1933

26/7/1934

30/9/1935

13/10/1936

2777937

31/3/1939

lable 1 — Early land grants which comprised the eventual General Motors Holden site
Name of Area of Portion Name of
Portion Grantee
2463 18 and 4 perches  Emily Martha
Seabrook
2457 18 and %4 perches Ellen Eliza Rhodes
2456 18 and a perches  Robert Rhodes
2435 / and Vi perches Raymond Stubbs
2445 9 perches Horace Beeton
2433 7 and % perches Frederick John
Hillman
2454 7 and % perches Henry Collen
Wheelen
2455 17 and V4 perches  Angus Nugent
2460 18 and 2 perches  Alma Vera
Abassden
3497 25 acres General Motors
Holden

Reference

Vol.4429 fol. 147

Vol.

4486 fol. 143

Vol.

4486 fol. 144
Vol. 4590 fol. 113

Vol.

4594 fol. 174

Vol.

4636 fol. 116

Vol

. 4716 fol. 135

Vol.

4795 fol. 218

Vo

- 4859 fol. 130

Vol.

5028 fol. 158

Land for GMHs Pagewood Plant, was purchased by the company in July 19392, However, newspaper
records indicate that construction had already began on the plant by June 3 1939 ° The plant cost 270,000
pounds with only around 10,000 pounds being used outside the Commaonwealth * The plant was constructed
in a record 7 and a half months. It used 1,000 tons of Australian steel and had heat absorbing windows
covering an area equal to one and a half acres. The existing General Motors Holden (GMH) factory was
officially opened on February 15" 1940 by then Prime Minister Robert Menzies.®

2 Certificate of Title Vol. 5056 Fol. 10
3 Cootamundra Herald, 8/1939

4 Cootamundra Herald, 8/1939

5 Truth, 2/1940

1 4 HISTORICAL OVERVIEW
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Figure 15 — Undated. Construction of the warehouse building.

Source: Building, 3/1940

The consulting engineer for the Company was a Mr Gibson, while the builders were Concrete Constructions
Pty. Ltd. At this time, it was one of a group of factories associated with the company, one in each State
capital city except Hobart.

The foundations had industrial reinforced concrete foundations for each structural steel column. All exposed
brick work in all buildings, fences, retaining walls and elsewhere was supplied by Wunderlich’s “Colortex”
texture bricks, of a specially selected buff colour. Over 50 types of specially moulded texture bricks were
supplied for the works.

Around 320 contractors and sub-contractors were engaged in the construction of the plant. Some companies
involved in the construction of the plant included

Roofing - James Hardie & Co. Pty. Ltd. Fibrolite and Wunderlich Limited's Durasbestos.
Concrete flooring — Melocco Bros. Pty. Lid.

Slagwool insulation — Bradford Insulation Pty Ltd.

Ceiling plaster — Art. Plasto Pty. Ltd.

Paints and varnishes — Sherwin-Willlams Co. (Aust).

Lighting brackets — British General Electric Co. Pty. Ltd

* 8 8 8 8

Administration Building

The two storey Administration building at the corner of Heffron Road and Bunnerong Road was constructed
with 18,267 square feet of floor space and housed Manufacturing, Sales, Finance, Audit, IDEC, Service and
Traffic personnel. The roof comprised structural steel trusses and purlins, with cement asbestos corrugated
roofing and box gutters. The tower to the north-east corner of the administration building was described in
the March 1940 Building magazine as follows:

“Rising like a gigantic modern sentinel, the tower at the corner of the Administrative Building
indicates the presence of the new General Motars-Holden's assembly plant from afar. Clear cut in
design and sithouetting against the sky the tower symbolises the progressiveness of the organisation
which it dominates. Wunderlick Limited’s Colartex bricks of a buff tone were employed, while Agee
glass bricks constitute the vertical panels.”

The arrangement of the windows and internal columns was designed to allow the subdivision of the internal
offices in units of three feet in width between cross partitions. All windows to offices on the west side were in
Coldlite non actinic glass, other office windows were in sheet glass and windows to the showroom was
polished plate glass. The concrete ground floor was covered with Tasmanian Oak, marbled buff linoleum on
a bituminous felt underlay was provided in all offices. Internally there was a dado to window sill height carried
out in Queensland Maple veneer panels, nailed to Oregon timber grounds.

URBIS
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The structure was specifically designed for the future installation of complete air conditioning and a concrete
tunnel was constructed under the roadway between the building and the Assembly Plant where the
necessary equipment would be installed &

The administration building featured a showroom in the north-east corner which had main stairs accessing
the first floor where the executive offices were accommodated. A turn table was included in the showroom
floor. The facing of the walls of the main stairs opening out to the Showroom is in Scagliola by Melocco Bros.
Pty. Ltd. with Verona marble skirtings, stringers, trims and to the ends of the treads and risers. Special
ceiling lighting was provided in the showroom for the illumination of the cars displayed on the first floor to be
viewed from the outside by the public at night.

A servery was provided on the first floor. Lavatories and cloakroom accommodation for males was located
on the ground floor and for females on the first floor. A projection room for the showing of cinematograph
films was provided on the first floor, with accommodation for approximately 50 people.”

Club House/Canteen Building

Also, constructed in the initial phase was the club house/canteen building to the south. The club house was
erected at a cost of 75,000 pounds and was designed specifically for the welfare and comfort of the staff and
employees. It comprised a gas meter room, gardener’s store, sports store, library, cloakrooms, lavatories,
office for social secretary, dining room and kitchen. Accommodation for 300 was provided and the building
could be employed for concerlts, recreational purposes and social functions in addition to its function as a
cafeteria. The tables were of Queensland Maple, with sheet leather tops. The library was equipped with
pressed steel shelving.

The ground floor throughout was of concrete laid on the solid, with hardwood joists embedded at 16" centres.
The floor was of tallow wood, sanded and wax polished. The internal wall finish was of setting plaster with
Queensland Maple veneer dado 6" high in the dining room and passages. The ceiling over the offices and
kitchen was of similar construction to those over the first floor in the administration building.

Tennis courts were provided adjacent. A concrele pergola was erected to connect this building with the
administration building and a similar one was erected at the southern end of the structure. On three sides of
the building, the paving of the paths and terrace was done in flagstone paving.

Additions 1o the Canteen building to the south in 1952 (cost 109,000 pounds) increased its floor area and
seating capacity. &

Assembly Plant and Warehouse Building.

The main plant with distinctive corner pillars and the no. 2 bond store (original warehouse building) were also
constructed in the original phase of development. Offices in the main factory building housed the personnel
department, supply and engineering in addition to manufacturing personnel. The structural steel frame of the
main factory building consists of sawtooth construction, 500'x520°, with a warehouse annexe 360°x65" 6’
centre to centre measurements -lotal area was 283,400 square feet. The structural steelwork throughout was
bolted, with the exception of certain heavy girders adjacent to the warehouse. Erection was carried out by
two steam railway cranes.®

8 Building, 3/1940
7 Ibid.
8 Ibid.
9 Ibid.

URBIS X 1 7
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In 1956, Frigidaire operations were transferred to Dandenong and the body and vehicle assembly activities
were further expanded.

Between the 40s and 60s the headquarters grew from a small 98, 000sq. ft Assembly Plant on a 6 ¥ acre
site to the largest GMH body and vehicle and assembly plant. During the 1950s and 1960s Pagewood was
expended with new and bigger buildings. Specifically, the primary sawtooth structure was expanded in 1952,
1955" and again in 195912 The expansion in 1952 saw the plant expanded from 283,000sq ft to 447,745 sq
ft under an 11-million-pound expansion programme.'* By 1954 the rear (southern) facade of the no. 2 bond
store had been removed to allow for the expansion of the factory.

By 1963 the plant covered a built area of 15.65 acres on a 34 acre site and an additional 19 acres had been
acquired adjacent for further development. At that time, it had the yearly capacity to assemble, paint and trim
65,280 bodies and produce 55,680 complete vehicles

In 1980 the plant was closed during Holden's restructuring and rationalisation of plants throughout Australia.
The Pagewood plant produced the 1,500,000 and 3,000,000™ Holdens.

3.4, CLOSURE OF THE PLANT

A total of 1,200 workers lost their jobs when the plant was closed. They were offered work at three other
plants in Australia. The decision was made as the plant was considered outdated and the upgrade costs
were estimated to have been over $100 million.'*

3.9. BRITISH AMERICAN TOBACCO AUSTRALIA

Since 1982 the plant has been used to manufacture tobacco products for British American Tobacco Ausltralia
(BATA). The site was sold by BATA in April 2015 for $90 million. s

3.6. DATEOF CONSTRUCTION

The original section of the plant was opened in February 1940, Later additions are as set out below.

3.7.  ALTERATIONS AND ADDITIONS

The following table constitutes a record of the development applications relevant to the site which are held
by Bayside Council and which are evident from the graphic evidence.

Table 2 — Record of applications for alterations and additions.

DATE WORKS REFERENCE

1952 Extension of the sawtooth structure south
from the original.

1952 Extension of the canteen in the administration
building. Cost of 190,000 pounds

1955 Extension of the sawtooth structure south.

1959 Extension of the sawtooth structure south.

" The Inverell Times, 8/1954

12 The Cumberland Argus, 4/1958

13 The Sunday Herald, 6/1953

4 State Library of South Australia, GMH Pagewood Plant closure (video recording) transcript
5 RPdata.

URBIS
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DATE WORKS

2000 Internal modifications to existing commaercial
and industrial buildings.

2002 Change of use to part of the existing factory
building from a tobacco production area to be
a tobacco storage area.

2003 Replacement of existing hot and cold servery
equipment and erection of new partition wall
to existing staff cafeteria

2011 Development Application for alterations and
additions to the existing industrial
development including:

« Partial demolition of the existing
factory buildings and structures to
facilitate the reduction of the existing
tobacco manufacturing operations to
the north-east portion of the site,

« External alterations and additions and
the internal fitout of the remaining
factory buildings;

« Subdivision of the subject site into
two (2) lots; and

 Construction of an internal road to
connect to Bunnerong Road, at 128
Bunnerong Road, Pagewood.

URBIS
HIS_128_ BUNNERONG_ROAD_PAGEWOOD_OCTOBER_2018
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4. HERITAGE SIGNIFICANCE

The following statement of significance has been taken from the previous comprehensive HIS completed by
Urbis in March 2017

4.  STATEMENT OF SIGNIFICANCE

I'he subject site is historically associated with General Motors Holden. The plant represents a significant
phase of growth in the history of the company and is an exemplar of the growth of the Australian vehicle
manufacturing industry generally

The administration building in the north-east corner of the site is the most intact building (despite changes to
internal fitout) and the most prominent from the public domain. The building is also a fine example of the
Functionalist style. Characteristics of the style comprised in the building include a predominant horizontality
offset by a prominent vertical element (clocktower), pronounced string courses and rhythmic fenestration

Further, the plant building is indicative of the former function of the site and the remnant Functionalist corner
pillars are indicative of the guality associated with the plant.

It is considered that while the site generally has historic significance, the most significant fabric on the site
constitutes the former administration building, and the remnant original and distinctive fabric associated with
the plant building.

22 HERITAGE SIGNIFICANCE HIS_128_ BUNNERCNG_RCAD_PAGEWOOD_OCTCBER
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3. IMPACT ASSESSMENT
5.1.  HERITAGELISTING

The subject property is not a listed heritage item under the Botany Bay LEP, nor is it located within a
heritage conservation area. It is noted that the previous HIS identified that the administration building in the
north-east corner of the site has elements that have been assessed as having historic, associative and
aesthetic significance at a local level.

The site is also located in the general vicinity of Jellicoe Park (Item 155) and Harris Reserve (ltem 66), items
of local heritage significance. As such, the below assessment has considered the heritage impact of the
Planning Proposal on the identified significance of the site and the proximate heritage items.

Figure 20 — Heritage map indicating the extents of the subject site (blue).

Source — Botany Bay LEP 2013 Heritage Map Sheet 4

URBIS 2 3
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Figure 21 — Heritage map indicating the extents of the subject site (blue).

Source — Botany Bay LEP 2013 Heritage Map Sheet 5.

9.2.  STATUTORY CONTROLS

5.2.1. Local Environmental Plan

It is important to note that the subject site is NOT an item or state or local heritage significance. The below

impact assessment assesses the revised proposal on the items of local heritage significance within the
vicinity. As elements of the site had previously been identified as having heritage significance, the
assessment below includes mitigation options which would enable this significance to be acknowledged and

reinterpreted.

The proposed works are addressed in the table below in relation to the relevant clauses in the Botany Bay

LEP 2013
Table 3 — Local Environmental Plan

CLAUSE
5.10 Heritage conservation
Note.

Heritage items (if any) are listed and described in
Schedule 5. Heritage conservation areas (if any)
are shown on the Heritage Map as well as being
described in Schedule 5.

(1) Objectives The objectives of this clause are
as follows:

(a) to conserve the environmental heritage of
Botany Bay,

{b) to conserve the heritage significance of
heritage items and heritage conservation areas,
including associated fabric, settings and views,

2 4 IMPACT ASSESSMENT
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DISCUSSION

This report has been prepared in order to consider
the revised Planning Proposal in relationship to the
heritage conservation objectives set out in the
Botany Bay LEP 2013.

In summary, it is considered that the revised
planning proposal does not impact on the heritage
significance of the items within the vicinity.
Furthermore, the previous comprehensive HIS
identified elements of the site as having heritage
significance. This assessment includes mitigation
recommendations which would also for this
significance to be acknowledged and reinterpreted.
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(c) to conserve archaeological sites,

(d) to conserve Aboriginal objects and Aboriginal
places of heritage significance.

(2) Requirement for consent Development
consent is required for any of the following:

(a) demolishing or moving any of the following or
altering the exterior of any of the following
{including, in the case of a building, making
changes to its detall, fabric, finish or
appearance)

(i) a heritage item,
(ii) an Aboriginal object,

(iii) a building, work, relic or tree within a heritage
conservation area,

(b) altering a heritage item that is a building by
making structural changes to its interior or by

making changes to anything inside the item that
is specified in Schedule 5 in relation to the item,

(c) disturbing or excavating an archaeological

site while knowing, or having reasonable cause lo

suspect, that the disturbance or excavation will or
is likely to result in a relic being discovered,
exposed, moved, damaged or destroyed,

(d) disturbing or excavating an Aboriginal place
of heritage significance,

(e) erecting a building on land:

(i) on which a heritage item is located or that is
within a heritage conservation area, or

(i) on which an Aboriginal object is located or
that is within an Aboriginal place of heritage
significance,

(f) subdividing land:

(i) on which a heritage item is located or that is
within a heritage conservation area, or

(i) on which an Aboriginal object is located or
that is within an Aboriginal place of heritage
significance.

(4) Effect of proposed development on heritage
significance

URBIS
HIS_128_ BUNNERONG_ROAD_PAGEWGOD_OCTOBER_2018
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The subject property is not a listed heritage item
under the Botany Bay LEP, noris it located within
a heritage conservation area.

The site 1s located in the vicinity of two heritage
items as identified above.

As such, this assessment has considered the
heritage impact of the planning proposal on the
proximate heritage items and the historic elements
on the site which were previously assessed as
having some heritage qualities.

The planning proposal is generally considered to
respect the identified heritage significance of the
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The consent authority must, before granting items of local heritage significance within the
consent under this clause in respect of a heritage  vicinity.

item or heritage conservation area, consider the

effect of the proposed development on the

heritage significance of the item or area

concerned. This subclause applies regardless of

whether a heritage management document is

prepared under subclause (5) or a heritage

conservation management plan is submitted

under subclause (6).

(5) Heritage assessment This report has been prepared in order to fulfil this

, , condition.
The consent authority may, before granting

consent to any development:

(a) on land on which a heritage item is located,
or

(b) on land that is within a heritage conservation
area, or

(c) on land that is within the vicinity of land
referred to in paragraph (a) or (b),

require a heritage management document to be
prepared that assesses the extent to which the
carrying out of the proposed development would
affect the heritage significance of the heritage
itemn or heritage conservation area concerned.

9.3.  IMPACT ASSESSMENT

The earlier comprehensive HIS acknowledged that the rezoning of the site will include the change of use
from industrial to residential. While this will end the general historic use, it is appreciated that an industrial
use on the site is no longer feasible or required. Further, it should be noted that the significant historic
industrial use Is specifically the car manufacturing/assembly industry_ This industry has not been associated
with the site since the 1980s.

The site has had a continuous industrial use since it was developed at the start of the 20'" century. However,
the character of the area generally is changing and the existing industrial use is no longer required in the
now suburban area.

The Planning Proposal (and revised proposal) will facilitate development in the area currently occupied by
the original buildings associated with General Motors Holden. However, it is understood that the retention of
all early elements on site would not provide for the practical redevelopment of the site for residential use.
Further, much of the fabric on site has been highly altered and its original character diminished.

There is no statutory requirement to retain any of the fabric on the site, from a heritage perspective, as the
site has no statutory heritage listing.

Notwithstanding this, the earlier HIS did identify a number of the built elements on the site as having a
degree of heritage significance. These elements include the former Administration Building and the remnant,
original and distinctive fabric associated with the plant building pillars.

It was understood that these building elements were, at that point, to be retained. This revised proposal and
complying development approval confirm that these built elements are now to be removed.

URBIS
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To mitigate the loss of this heritage significance it is considered that the following be undertaken prior to
demolition:

1. Photographic archival of the Administration Building, Canteen Building and general vistas incorporating
the remaining buildings and elements collectively.

2. Salvage Report, completed by a suitably qualified heritage specialist, to identify building materials,
decorative elements and other items which should be salvaged for re-use prior to demolition.

An Interpretation Plan should be developed as part of a future development application which interprets the
former industrial use of the site and specifically its connection to the Australian car manufacturing industry.
Elements salvaged from the site may be utilised in this interpretation plan.

URBIS
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6. CONCLUSION AND RECOMMENDATIONS

The subject site, 128 Bunnerong Road, Pagewood, previously formed part of a larger site which was
constructed for General Motors Holden and from 1980 was occupied by British American Tobacco
Australasia (BATA) facility. BATA have since vacated the site and most of the site has been zoned and is
under construction for a residential/mixed use precinct, in line with prevailing planning strategies.

The subject site has no statutory heritage listings. The site i1s located in the general vicinity of Jellicoe Park
(ltem 155) and Harris Reserve (ltem 66), both items of local heritage significance listed within Schedule 5 of
the Botany Bay Local Environmental Plan 2013 (LEP).

The client has liaised with Bayside Council who have advised they have no objection to the demolition of all
buildings on the site. The site received approval under complying development for the demolition of all
existing buildings located on the site. A number of other modifications to the original planning proposal have
also been approved.

The comprehensive Heritage Impact Statement completed by Urbis (March 2017) for the original planning
proposal concluded that there would be no negative heritage impacts on the items in the nearby vicinity. This
remains unchanged with the modified proposal.

The earlier HIS also identified a number of built elements remaining on the site that have a degree of local
heritage significance. These elements include the former Administration Building and the remnant original
and distinctive fabric associated with the plant building pillars.

As outlined above the local council do not object to the demolition and a complying development certificate
for demolition of all existing buildings has been issued for the site

Recommendations:

To mitigate loss of identified heritage significance on the site it is recommended that the following be
undertaken prior to demolition

1. Photographic archival of the Administration Building, Canteen Building and general vistas incorporating
the remaining buildings and elements collectively.

2. Salvage Report, completed by a suitably qualified heritage specialist, to identify building materials,
decorative elements and other items which should be salvaged for re-use prior to demolition.

An Interpretation Plan should be developed as part of a future development application which interprets the
former industrial use of the site and specifically its connection to the Australian car manufacturing industry.
Elements salvaged from the site may be utilised in this interpretation plan.

It is recommended that the above recommendations and mitigation measures are implemented to mitigate
heritage impacts on the site.

URBIS
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DISCLAIMER

This report is dated 30 March 2017 and incorporates information and events up to that date only and excludes
any Information arising, or event occurring, after that date which may affect the validity of Urbis Pty Lid’s
(Urbis) opinion in this report. Urbis prepared this report on the instructions, and for the benefit only, of Karimbla
Constructions (Instructing Party) for the purpose of HIS (Purpose) and not for any other purpose or use. To
the extent permitted by applicable law, Urbis expressly disclaims all liability, whether direct or indirect, to the
Instructing Party which relies or purports to rely on this report for any purpose other than the Purpose, and to
any other person which relies or purports to rely on this report for any purpose whatsoever (including the
Purpose).

In preparing this report, Urbis was required to make judgements which may be affected by unforeseen future
events, the likelihood and effects of which are not capable of precise assessment.

All surveys, forecasts, projections and recommendations contained in or associated with this report are made
In good faith and on the basis of information supplied to Urbis at the date of this report, and upon which Urbis
relied. Achievement of the projections and budgets set out in this report will depend, among other things, on
the actions of others over which Urbis has no control.

In preparing this report, Urbis may rely on or refer to documents in a language other than English, which Urbis
may arrange to be translated. Urbis is not responsible for the accuracy or completeness of such translations
and disclaims any liability for any statement or opinion made in this report being inaccurate or incomplete
arising from such translations.

Whilst Urbis has made all reasonable inquiries it believes necessary in preparing this report, it is not
responsible for determining the completeness or accuracy of information provided to it. Urbis (including its
officers and personnel) is not liable for any errors or omissions, including in information provided by the
Instructing Party or another person or upon which Urbis relies, provided that such errors or omissions are not
made by Urbis recklessly or in bad faith.

This report has been prepared with due care and diligence by Urbis and the statements and opinions given by
Urbis in this report are given in good faith and in the reasonable belief that they are correct and not misleading,
subject to the limitations above.

URBIS 3 1
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COMPLYING DEVELOPMENT CERTIFICATE

NO.1423.92-01-2018-CDC

23 July 2018

AEDGROUP

Innovation & expertise in building regulations

DESCRIPTION Demolition of existing industrial building

PROPERTY 128 Bunnerong Road, Pagewood

This certificate is issued by a Certifying Authority and gives the applicant permission to carry

out the development in accordance with any conditions set out in the certificate and the plans

and specifications that have been approved.

1. DETAILS OF THE APPLICANT

mr[] wms[] wmrs[] opr[] company[l<] oTHER[]

APPLICANT  Karimbla Constructions Services (NSW) Pty Ltd

ADDRESS Level 11, Meriton Tower, 528 Kent Street

SUBURB Sydney STATE NSW POSTCODE 2000
POSTAL As above

MOBILE 0477 991 805 EMAIL eliasm@meriton.com.au

DATE APPLICATION RECEIVED

18/02/2016

2. OWNERS DETAILS

mMrR[] wms[ ] mrs[] orR[] company[X] oTHER[]

OWNER Karimbla Properties (No.39) Pty Ltd

ADDRESS Level 11, Meriton Tower, 528 Kent Street

SUBURB Sydney STATE NSW POSTCODE 2000
POSTAL As above

3. DETAILS OF THE LAND TO BE DEVELOPED

ADDRESS 128 Bunnerong Road
SUBURB Pagewood STATE NSW POSTCODE 2035
LOT NO. 1 DPIMPS NO. 1187426
Page 1of 10
‘ AEED Pty Lrd A Suite 3,04, 55 Miller Street, Pyrmont NSW 2009
Southern Highlands A Unit 10, 19 Lyell Street, Mittagong NSW 2575
AEDGROUP

FILE NUMBER: 1423.92-01-2018-CDC
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BCA / Certifiers

BCA CLASSIFICATION/s  N/A — demolition only ASSESSED UNDER Bca N/A — demolition only

APPROVED USE MN/A LAND USE ZONE 1NT General Industrial

APPLICATION MADE UNDER THE FOLLOWING PLANNING INSTRUMENT

State Environmental Planning Policy (Exempt and Complying Development Codes) 2008

4. DESCRIPTION OF THE WORK PROPOSED

TYPE OF WORK PROPOSED:
] BuiLDING

[[] susBpivision

DESCRIPTION OF THE WORK:
Demolition of existing industrial building
ESTIMATED VALUE OF THE WORK:

$500,000.00

5. DECISION OF THE CERTIFYING AUTHORITY

] APPROVED

O REFUSED (if refused provide reason/s)

Works approved under this complying development certificate

Demolition of existing industrial building

CERTIFICATE DATE: 23/07/2018

DATE CERTIFICATE WILL EXPIRE: 24/07/2023

This certificate is issued:

| subject to the conditions listed in Attachment A

Endorsement of Plans

The issue of this certificate has been endorsed on the plans and specifications that were
lodged with the application.

Page 2 of 10
‘ AE&D Pry Ltd A Suite 3,04, 55 Miller Street, Pyrmont NSW 2009
Southern Highlands A: Unit 10, 19 Lyell Street, Mittagong NSW 2575

AEDGROUP Sutherland Shire A: Suite 20, Level 1 Regus, 29 Kiora Road, Miranda NSW 2228
P (02) 9571 8433 £ admin@aedeansulting com au
W www.aedconsulting com.au  ABN: 15 148 587 495

FILE NUMBER: 1423 92-01-2018-CDC
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BCA / Certifiers
Plan No/Specifications Approved
AT&L
Title Drawing No. Revision Date
1. Marked up Demolition Plan Co03 N 10/12/15
6. INFORMATION ATTACHED TO THIS DECISION
Document Issued By Date
1 Application for Complying Development Certificate Karimbla Constructions Services 18/02/16
' PP piying P (NSW) Pty Ltd
2, Section 149 Planning Cerlificate No.2015/7434 City of Botany Bay Council 04/01/16
Existing Underground Services Plans Job ; )
3 No.6633715 Dial Before You Dig 23/08/13
4. Survey Plan Ref 124815 JBW Surveyors P/ 08/09/14
5. Existing Site Survey Plans JBW Surveyors
Title Drawing No. Revision Date
1. Sheet 1 A-101 04/03/14
2. Sheet 2 A-102 - 04/03/14
3. Sheet 3 A-103 - 04/03/14
4. Sheet 4 A-104 - 04/03/14
5. Sheet 5 A-105 - 04/03/14
6. Sheet 6 A-106 - 04/03/14
Demolition Company’s Demolition Statement re
6. Conditions 7.1 & 7.3 Earthworx Grop 19/07/18
. Karimbla Construction Services
Sediment Control Plan No. E-3000-CS Rev. A (NSW) PAL March 2017
&8 Record of Inspection — Fre-CDC AED (Trenton Jones) 18/07/18
7. CERTIFICATION

I, Trenton Jones, for AED,

Certify that:

| The approved development is a complying development and (if carried out as specified in
this certificate) will comply with all development standards applicable to the development
prescribed by

and with such other requirements
Assessment Regulation 2000,

COMPLYING DEVELOPMENT CERTIFICATE NO.

the

1423.92-01-2018-CDC

Environmental

Planning &

DATE 23/07/2018
Page 3 of 10
‘ AE&D Pry Ltd A Suite 3,04, 55 Miller Street, Pyrmont NSW 2009
Southern Highlands A Unit 10, 19 Lyell Street, Mittagong NSW 2575
AEDGROUP Sutherland Shire A Suite 20, Level 1 Regus, 29 Kiora Road, Miranda NSW 2228
P {02) 9571 8433 E- admin@aedconsulting.com au
W www.aedconsulting comau ABN: 15 143 567 495
FILE NUMBER: 1423 92-01-2018-CDC
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BCA / Certifiers

8. SIGNATURE
For this certificate to be valid, it must be signed by the certifying Authority

7
SIGNATURE  “t7
NAME Trenton Jones, for AED
ADDRESS Suite 3.04, 55 Miller Street
SUBURB Pyrmant STATE NSW POSTCODE 2009
TELEPHONE (02) 9571 8433 MoOBILE 0430 754 888 EMAIL frenton@aedconsulting. com.au

ACCREDITATION BODY OF THE CERTIFIER Department of Planning — Building FProfessionals Board (BFPB)

ACCREDITATION NO. OF THE CERTIFIER BPB0203

AEDGROUP

Page 4 of 10
AE&D Pry Ltd A Suite 3,04, 55 Miller Street, Pyrmont NSW 2009
Southern Highlands A: Unit 10, 19 Lyell Street, Mittagong NSW 2575
Butherland Shire A Suite 20, Level 1 Regus, 29 Kiora Road, Miranda NSW 2228
P (02) 9571 B433 £ admin@aedconsulting. com au
W www aedconsulting comau ABN: 15148 587 435

FILE NUMBER: 1423 92-01-2016-CDC
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BCA / Certifiers

Required Inspections for this Project

REQUIRED
INSPECTION TO BE
NO. | Lz EL T INSPECTED BY
Prior to issue of CC/CDC
1 X (for existing buildings and all complying development) AED (PCA)
Final inspection
Nl
‘ 2 ‘ X (after the building work has been completed and prior to occupation) AED (PCA)
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Division 2A Conditions of complying development
certificate

136A Compliance with Building Code of Australia and
insurance requirements under the Home Building Act
1988 (cf clauses 78 and 78A of EP&A Regulation 1994)

(1) Acomplying development certificate for development that
involves any building work must be issued subject to the
following conditions:

(a) that the work must be carried out in accordance
with the requirements of the Building Code of
Austraiia,

(b} in the case of residential building work for which
the Home Building Act 1988 requires there to be a
contract of insurance in force in accordance with
Part 6 of that Act, that such a contract of
insurance must be entered into and be in force
before any building work authorised to be carried
out by the cerificate commences

(1A) A complying development certificate for a temporary
structure that is used as an entertainment venue must
be issued subject ta the condition that the temporary
structure must comply with Part B1 and NSW Part H102
of Volume One of the Building Code of Australia (as in
force on the date the application for the relevant
complying development cerlificate is made)

(2)  This clause does not limit any other conditions to which a
complying development certificate may be subject, as
referred to in section 4.28 (6) (a) of the Act.

{3)  This clause does not apply:

(a) tothe extent to which an exemption is in force
under clause 187 or 188, subject to the terms of
any condition or requirement referred to in clause
187 (6) or 188 (4), or

(b) tothe erection of a temporary building, other than
a temporary structure that is used as an
entertainment venue.

(d)  Inthis clause, a reference to the Buiiding Code of
Australia is a reference to that Code as in force on the
date the application for the relevant complying
development cerlificate is made

Nate, There are no relevant provisions in the Bullding Code of Australia in
respect of temporary stuctures that are not entertanment venues,

136AA Condition relating to fire safety systems in class
2-9 buildings

(1) A complying development certificate for building work
involving the installation, extension or modification of any
relevant fire safety system in a class 2, 3, 4, 5,6, 7, 8 or
9 building, as defined in the Building Gode of Australia,
must be issued subject to the condition required by this
clause

(2) The condition required by this clause is that the building
waork involving the installation, modification or extension of
the relevant fire safety system cannot commence unless:

(a) plans have been submitted to the principal
certifying autnority that show:

(i) in the case of building work involving the
installation of the relevant fire safety
system—the layout, extent and location of
key components of the relevant fire safety
system, or

(i) in the case of building work invalving the
madification or extension of the relevant fire
safety system—the layout, extent and

BCA / Certifiers

location of any new or modified components
of the relevant fire safety system, and

(b} specifications have been submitted to the
principal certifying authority that

(i) describe the basis for design, installation
and construction of the relevant fire safety
system, and

(i) identify the provisions of the Building Code
of Austraiia upon which the design of the
system is based, and

{c) those plans and specifications

(i have been cerlified by a compliance
certificate referred to in section 6.4 (e) of
the Act as complying with the relevant
provisions of the Building Code of Australia,
or

(i) unless they are subject to an exemption
under clause 1648, have been endorsed by
a compelent fire safety practitioner as
complying with the relevant provisions of
the Building Code of Australia, and

(dy if those plans and specifications were submitted
before the complying development certificate was
issued—each of them was endorsed by the
certifying authority with a statement that the
certifying authority is satisfied that it correctly
identifies both the performance requirements and
the deemed-to-satisfy provisions of the Building
Code of Australia, and

(e} if those plans and specifications were not
submitted before the complying development
cerlificate was issued—each of them was
endorsed by the principal certifying authority with
a statement that the principal certitying authority is
salisfied that it correctly identifies both the
performance requirements and the deemed-to-
salisfy provisions of the Buiiding Code of
Australia

(3)  Inthis clause:
relevant fire safety system means any of the following:

{a) a hydraulic fire safely system within the meaning
of clause 165,

(b) a fire detection and alarm system,
(c) amechanical ducted smoke control system,
136AB Notice to neighbours

(1) A complying development certificate for development on
land that is in a category 1 local government area and
that is not in a residential release area and that involves:

(a) a new building, or
(b) an addition to an existing building, or
(c) the demalition of a building,

must be issued subject to a condition that the person
having the benefit of the complying development
certificate must give at least 7 days' notice in writing of the
person’s intention to commence the work authorised by
the certificate to the occupier of each dwelling that is
located on a lot that has a boundary within 20 metres of
the boundary of the lot on which the work is to be carried
out

(2) A complying development certificate for development on
land that is in a category 2 local government area or a
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residential release area and that involves:
{a) anew building, or

(b) an addition to an existing building, or
(c) the demolition of a building,

must be issued subject to a condition that the person
having the benefit of the complying development
certificate must give at least 2 days’ notice in writing of the
person’s intention to commence the work authorised by
the certificate to the occupier of each dwelling that is
located on a lot thal has a boundary within 20 melres of
the boundary of the lot on which the work is to be carried
out,

(3) Inthis clause:

category 1 local government area means any of the
local government areas of Ashfield, City of Auburn, City of
Bankstown, City of Blacktown, City of Blue Mountains,
City of Botany Bay, Burwood, Camden, City of
Campbelitown, Canada Bay, City of Canterbury, City of
Fairfield, City of Hawkesbury, City of Holroyd, Homsby,
Hunter's Hill, City of Hurstville, City of Kogarah, Ku-ring-
gai, Lane Cove, Leichhardt, City of Liverpool, Manly,
Marrickville, Mosman, Morth Sydney, City of Parramatta,
City of Penrith, Pittwater, City of Randwick, City of
Rockdale, City of Ryde, Strathfield, Sutherland Shire, City
of Sydney, The Hills Shire, Warringah, Waverley, City of
Willoughby, Wingecarribee, Wollondilly or Woollahra.

category 2 local government area means any local

government area that is not a category 1 local government
area.

residential release area means any land within:

(a) an urban release area identified within a local
environmental plan that adopts the applicable
mandatory provisions of the Standard Instrument,
or

(b) aland release area identified under the
Eurobodaiia Local Environmental Plan 2012, or

(c) any land subject to State Environmental Planning
Policy (Sydney Region Growth Centres) 2006, or

(d) any area included in Parts 6, 26, 27, 28 and 29 of
Schedule 3 to State Environmental Planning
Policy (Major Development) 2005.

136B Erection of signs

(1) A complying development certificate for development
that involves any building work, subdivision work or
demolition work must be issued subject to a condition
that the requirements of subclauses (2) and (3} are
complied with

(2) A sign must be erected in a prominent position on any site
on which building work, subdivision work or demolition
work is being carried out:

(a) showing the name, address and telephone number
of the principal certifying authority for the work,
and

(b) showing the name of the principal contractor (if
any) for any building work and a telephone
number on which that person may be contacted
outside working hours, and

(c) stating that unauthorised entry to the site is
prohibited.

{3)  Any such sign is lo be maintained while the building work,
subdivision work or demolition work is being carried out,
but must be removed when the work has been completed

BCA / Certifiers

(4)  This clause does not apply in relation to building work,
subdivision work or demalition work that is camied out
inside an existing building, that does not affect the external
walls of the building.

(5)  This clause does not apply in relation to Crown building
work that is certified, in accordance with section 6.28 of
the Act, to comply with the technical provisions of the
State's building laws.

() This clause applies to a complying development certificate
issued before 1 July 2004 only il the building work,
subdivisian work or demolition work involved had not been
commenced by that date

Note. Principal certifying autherities and princigal contractars must alse
ensure that signs required by this clause are erected and maintained (see
clause 2274 which currently imposes a maximum penalty of $1,100).

136C Notification of Home Building Act 1989

requirements

(1) A complying development certificate for development
that involves any residential building work within the
meaning of the Home Building Act 1989 must be issued
subject to a condition that the work is carried out in
accordance with the requirements of this clause

(2) Residential building work within the meaning of the Home
Building Act 1989 must not be carried out unless the
principal certifying authority for the development to which
the work relates (not being the council) has given the
council written notice of the following information:

(a) inthe case of work for which a principal contractor
is required to be appointed:

(i) the name and licence number of the
principal contractor, and

(iiy the name of the insurer by which the work is
insured under Part 6 of that Act,

(b} in the case of work to be done by an owner-
builder:

(i) the name of the owner-builder, and

(iiy if the owner-builder is required to hold an
owner-builder permit under that Act, the
number of the owner-builder permit

(3)  Irarrangements for doing the residential building waork are
changed while the work is in progress so that the
information notified under subclause (2) becomes out of
dale, further work must not be carried out unless the
principal certifying autharity for the development to which
the work relates (not being the council) has given the
council written notice of the updated information.

(4)  This clause does not apply in relation to Crown building
waork that is certified, in accordance with section 6.28 of
the Act, to comply with the technical provisions of the
State's building laws.

136D Fulfilment of BASIX commitments
(1) This clause applies to the following development:
(a) BASIX affected development,

(b) any BASIX oplional development in relation to
which a person has made an application for a
complying development certificate that has been
accompanied by a BASIX certificate or BASIX
certificates (despite there being no obligation
under clause 4A of Schedule 1 for it to be so
accompanied).

(2) A complying development certificate for development to
which this clause applies must be issued subject to a
condition that the commitments listed in each relevant
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BASIX cerificate for the development must be fulfilled.

136E Development involving bonded asbestos material
and friable asbestos material

(1) A complying development certificate for development

@

3

136F,

that involves building work or demolition work must be
issued subject to the following conditions:

(a) work involving bonded asbestos removal work (of
an area of more than 10 square metres) or friable
asbestos removal work must be undertaken by a
person who carries on a business of such removal
work in accordance with a licence under clause
458 of the Work Heaith and Safety Reguiation
2011,

(b) the person having the benefit of the complying
development certificate must provide the principal
certifying authority with a copy of a signed
contract with such a person before any
development pursuant to the complying
development certificate commences,

(c) any such contract must indicate whether any
bonded asbestos material or friable asbestos
material will be removed, and if 50, must specify
the landfill site (that may lawfully receive
asbestos) to which the bonded asbestos material
or friable asbestos material is to be delivered,

(d) ifthe contract indicates that bonded asbestos
material or friable asbestos material will be
removed to a specified landfill site, the person
having the benefit of the complying development
certificate must give the principal certifying
authority a copy of a receipt from the operator of
the landfill site stating that all the asbestos
material referred to in the contract has been
received by the operatar.

This clause applies only to a complying development
certificate issued after the commencement of this clause

In this clause, bonded ash material, bonded
asbestos removal work, friable asbestos material and
friable asbestos removal work have the same
meanings as in clause 317 of the Occupational Health
and Safety Regulation 2001

Nate 1. Under clause 317 remcval work refers to wark in which the bonded
asbestos material or friable asbestos material is removed, repaired or
digturbed

Note 2. The effect of subclause (1) (a) iz that the development will be a

to which the O ional Health and Safety Regulation 2001
applies while removal work involving bonded asbestos material or friable
asbestos material is being undertaken.

Note 3. infermaticn on the removal and disposal of asbestos to landfil zites
licensed to accept this waste iz available from the Office of Environment and
Heritage

Note 4. D in relation fo under
the State Environmental Planning Policy (Exempt and Gomplying
Development Codest 2008 must be carried out in accordance with Australian
Standard AS 2601—=2001, Demolition of structures.

136G (Repealed)

136H Condition relating to shoring and adequacy of
adjoining property

(1

A complying development certificate for development
must be issued subject to a condition that if the
development involves an excavation that extends below
the level of the base of the footings of a building,
structure or work (including any structure or work within
a road of rail corridor) on adjoining land, the person
having the benefit of the certificate must at the person’s
OWN eXpense:

(a) protect and support the building, structure or work

BCA / Certifiers

from possible damage from the excavation, and

(b} where necessary, underpin the building, structure
or work to prevent any such damage.

(2} The condition referred to in subclause (1) does not apply if
the person having the benefit of the complying
development certificate owns the adjoining land or the
owner of the adjeining land has given consent in writing to
that condition not applying.

1361 Traffic generating development

I an application for a complying development certificate is
required to be accompanied by a cerlificate of Roads and
Maritime Services as referred to in clause 4 (1) (j1) or (k) of
Schedule 1, the complying development certificate must be
issued subject to a condition that any requirements specified in
the certificate of Roads and Maritime Services must be complied
with

136J Development on contaminated land

(1) I an application for a complying development cerlificate
is required fo be accompanied by a stalement of a
qualified person as referred to in clause 4 (1) (I) of
Schedule 1, the complying development certificate must
be issued subject to a condition that any requirements
specified in the statement must be complied with.

(2)  Subclause (1) does not apply to complying development
carried out under the complying development provisions
of State Environmental Planning Policy (Three Ports)
2013 in the Lease Area within the meaning of clause 4 of
that Palicy

136K When complying development certificates must be
subject to section 4.28 (9) condition

(1) This clause applies if a council's contributions plan
provides for the payment of a monetary section 7.11
contribution or section 7.12 levy in relation to
development for a particular purpose (whether or not it is
classed as complying development under the
contributions plan).

(2)  The certifying authority must issue the relevant complying
development cerificate authorising development for that
purpose subject to a condition requiring payment of such
contribution or levy, as required by section 4.28 (9) of the
Act.

(3) Subclause (2) applies despite any provision to the
contrary in the council's contributions plan.

136L Contributions and levies payable under section 4.28
(9) must be paid before work commences

(1) A complying development certificate issued subject to a
condition required by section 4.28 (9) of the Act must be
issued subject to a condition that the contribution or levy
must be paid before any work authorised by the
cerlificale commences.

(2) Subclause (1) applies despite any provision to the
contrary in the council's contributions plan.

136M Condition relating to payment of security

(1) This clause applies to a complying development
certificale authorising the carrying out of development if

(a) the development is demolition of a work or
building, erection of a new building or an addition
to an existing building and the estimated cost of
the development (as specified in the application for
the certificate) is $25,000 or more, and

(b) the development is to be carried out on land
adjacent to a public road, and
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(c) atthe time the application for the certificate is
made, there is specified on the website of the
council for the area in which the development is to
be carried out an amount of security determined
by the council that must be paid in relation to:

(i) development of the same type or
description, or

(i) development carried out in the same
CITCUITIS[EI’]CES‘ ar

(iii) development carried out on land of the
same size or description.

(2)  Acomplying development cerificate to which this clause
applies must be issued subject to a condition that the
amount of security referred fo in subclause (1) is to be
provided, in accordance with this clause, to the council
before any building work or subdivision work authorised
by the cerlificate commences,

(3) The security may be provided, at the applicant's choice,
by way of.

(a) deposit with the council, or
(b) aguarantee satisfactory to the council.

(4) The funds realised from a security may be paid out to
meet the cost of making good any damage caused to any
property of the council as a consequence of doing
anything (or not doing anything) authorised or required by
the complying development cerlificate, including the cost
of any inspection to determine whether damage has been
caused.

(9) Any balance of the funds realised from a security
remaining after meeting the costs referred to in subclause
(4) is to be refunded to, or at the direction of, the person
who provided the security.

136N Principal certifying authority to be satisfied that
preconditions met before commencement of work

(1) This clause applies to building work or subdivision work
that is the subject of a complying development
certificate.

(2) A principal certifying authority for building work or
subdivision work to be carried out on a site, and over
which the principal certifying authority has control, is
required to be satisfied that any preconditions in relation to
the work and required to be met before the work
commences have been met before the work commences.

Schedule 9 Conditions applying to complying
development certificates under the Demolition Code
{Clause 7.3)

Code must comply with the
vg and Assessment Regulation

Note 1. G i under the O
requirements of the Act, the Envirenmental Plan
2000 and the conditions listed in this Schedule.

Note 2. Division 2A of Part 7 of the Enviranmental Planning and Assessment
Fegulaten 2000 specifies conditions te which certain complying development
certificates are subject

Note 3. In addltion to the reg apecified for d tfo be somplying
development under this Policy, adjoining owners” property rights, applicable common
faw and other legiclative requi for licences, permits and authorities

=il apply.

Note 4. If the development iz in the proximity of infrastructure (including water,
stormweater or sewer maing, electricity power lines and telecommunications faciities),
the relevant infrastructure authority should be confacted before commencing the
develcpment

Note 5. Under section 4.29 of the Enviranmental Planning and Assessment Act 1978
a complying development certificate lapses 5 years after the date endorsed on the

BCA / Certifiers

Part 1 Conditions applying before works commence
1 Protection of adjoining areas

A temporary hoarding or temporary construction site fence
must be erected between the work site and adjoining
lands before the works begin, and must be kept in place
until after the completion of works, If the works:

(a) could cause a danger, obstruction or
inconvenience to pedestrian or vehicular traffic, or

(b) could cause damage to adjoining lands by falling
objects, or

{c) involve the enclosure of a public place or part of a
public place.
Note Glauses 2 67 and 2 68 of thiz Palicy spesify which scaffolding

hoardings and temparary construction site fences are exempt devalopment
and state the for that 3

2 Toilet facilities

(1) Toilet facilties must be available or provided at the work
site before works begin, and must be maintained until the
works are completed, at a ratio of one toilet plus one
additional toilet for every 20 persons employed at the site.

(2) Each toilet must:

(a) be astandard flushing toilet connected to a public
sewer, or

(b) have an on-site effluent disposal system approved
under the Local Government Acl 1993, or

(c) be atemporary chemical closet approved under
the Local Government Act 1993

3 Waste management

(1) A wasle management plan for the work must be prepared
before work commences on the site

(2) The waste management plan must

(a) identify all waste (including excavation, demolition
and construction waste material) that will be
generated by the work on the site, and

(b) identify the quantity of waste material, in tonnes
and cubic metres, to be

(i) reused on-site, and
(iiy recycled on-site and off-site, and
(il disposed of off-site, and

(c) if waste material is to be reused or recycled on-
site—specify how the waste material will be
reused or recycled on-site, and

(d) if waste material is to be disposed of or recycled
off-site—specify the contractor who will be
transporting the material and the waste facility or
recycling outlet to which the material will be taken

(3) A garbage receptacle must be provided at the work site
before works begin and must be maintained until the
works are completed.

(#4)  The garbage receptacle must have a tight fitting lid and be
suitable for the reception of food scraps and papers

4 Adjoining wall dilapidation report

(1) Ifa building to be demalished is within 900mm of a
boundary, and there is a wall (the adjeining wall) on the
lot adjoining that boundary that is less than 900mm from
that boundary, the person having the benefit of the
complying development cerlificate must oblain a

ot unlezs the ha on the fand during that dilapidation report on the adjoining wall.
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(2) Ifthe person preparing the report is denied access to the
adjeining lot for the purpose of inspecting the adjoining
wall, the report may be prepared from an extemnal
inspection of the adjoining wall.

5 Run-off and erosion controls

Run-off and erosion controls must be implemented to
prevent soil erosion, water pollution or the discharge of
loose sediment on the surrounding land by:

(a) diverting uncontaminated run-off around cleared or
disturbed areas, and

(b) erecting a silt fence and providing any other
necessary sediment control measures that will
prevent debris escaping into drainage systems,
waterways or adjoining properties, and

(c) preventing the tracking of sediment by vehicles
onto roads, and

(d) stockpiling top soil, excavated materials,
consftruction and landscaping supplies and debris
within the lot.

Part 2 Conditions applying during the works

Nate. The of the o)
the Moise Contrall
relating te naise

Act 1997 and the Protection of
G 2008 eontain p i

6 Hours for demolition

Demolition may only be carried out between 7.00 am and
5.00 pm on Monday to Saturday and no demolition is to
be carried out al any time on a Sunday or a public holiday

T Compliance with plans

Works must be carried out in accordance with the plans
and specifications to which the complying development
certificate relates

8 Demolition

Any demolition must be carried out in accordance with AS
2601—2001, The demolition of structures.

9 Maintenance of site

(1) Al materials and equipment must be stored wholly within
the work site unless an approval to store them elsewhere
is held.

(2) Waste materials (including excavation, demolition and
construction waste materials) must be managed on the
site and then disposed of at a waste management facility.

(3) Coples of receipts stating the following must be given to
the principal certifying authority:
(a) the place to which waste materials were
transported,

(b) the name of the contractor transporting the
materials,

(c) the quantity of materials fransported off-site and
recycled or disposed of.

(4)  Any run-off and erosion control measures required must
be maintained within their operating capacity until the
completion of the works to prevent debris escaping from
the site into drainage systems, waterways, adjoining
properties and roads.

{5)  During construction

(a) all vehicles entering or leaving the site must have
their loads covered, and

(b) all vehicles, before leaving the site, must be

BCA / Certifiers

cleaned of dirt, sand and other materials, to avoid
fracking these materials onto public roads.

(6)  Althe completion of the works, the work site must be left
clear of waste and debris.

10 Aboriginal objects discovered during excavation

If an Aboriginal object (including evidence of habitation or
remains) is discovered during the course of the work:

(a) all excavation or disturbance of the area must stop
immediately, and

(b) the person making the discovery must advise the
Chief Executive (within the meaning of the
National Parks and Wildlife Act 1974) of the
discovery in accordance with section 83A of that
Act.

Note. If an Aboriginal object is discovered, an Aboriginal heritage impact
permif may be required under the National Parks and Wildlife Act 1874,

AEDGROUP

FILE NUMBER: 1423 92-01-2018-CDC

Iltem 8.5 — Attachment 13

Page 10 of 10

AE&D Pty Ltd A: Suite 3.04, 55 Willer Street, Pyrmont NSW 2009

Southern Highlands A: Unit 10, 19 Lyell Street, Mittagong NSW 2575
Sutherland Shire A Suite 20, Level 1 Regus, 29 Kiora Road, Miranda NSW 2228
P {02} 9571 8433 E: admin@aedconsulting.com.au

W www.aedconsulting.com.au ABN: 15 149 587 495



Council Meeting

12/06/2019

E — — ———— 03T 30 Crignal

ltem 8.5 — Attachment 13

R - AVENUE h
MYt — - p—
L L —— 3 - -
® & ¥ d e y
A — /
. " . -
/ H K
’ [ o
. |- ' = LD,
’ w J | S
y AR
L : : . E:l é
’ ' %) o
: g 0 =
! |
’ 5 “ A
B 2 1
NORTH SOUTH STREET No. 4
W ey _
Llji 1 fat b
= | / |
2| : | "/ FOR DEMP
WESTFIELDS > |l = = )
EASTGARDENS < i - k
2 . ' o APPRQY
: S '
Acf - : \'TE -
. | o (! = _KENNY ROAD « g
ol = B o
H . 004 L &
= bl 0 =7
NP A Coos | L
w N o =
i ;'-|'_-] \\\ NORT QOUTH STREET No.2 o r
"m],k' b E
w o 2 i A w =
=Rt ¥ N k] woo
1= 1 . P g% _‘ T
i ’ rw T .
] LR, A
. 7 §S €y BCA/ Certifiers
1 BN By COMPLYING DEVELOPMENT
- - — BN v o] CERTIFICATE NO. 1423.92-01-2018-CDC
- pt ) DATE ISSUED: 23/07/2018
. To6L
s \g y
. . B L/
- BUNNERONG o
“ P i _ R_OAD _
! (P )
A .. S
T, | " TRENTON JONES FOR AE&D
=y D ACCREDITATION NO, BPB0203
R o
\_{(\ -
Y
Bar Scales Client Scales Drawn Project Civil Engineers and Project Managers
1:1000 @ A1 Suibe T02, 154 Pacifc Hwy
THIS DRAWING CANNOT BE ~7 Designed BUNNERONG ROAD St Leonards NSW 2065
COPIED OR REPRODUCED IN L/ KARIMBLA == !28 PAGEWOOD ?:?lbﬁulz?“sg:‘;o?;
0 zn " & " em ANY FORM OR USED FOR ANY | B "\ CONSTRUCTION SERVICES (NSW) |ard ~ MGA Fax 0294608413
W | essuo Fo on W OTHER PURPOSE OTHER THAN FTYUMITED Hegm oo Kpproved Mogatrem
| RE-ISSUED FOR DA ::.u.‘s 1:1000 @ A1 1:2000 @ A3 THAT ORIGINALLY ]:{'I:TEFPE?JED EF?:N;‘J.:::TK;:‘&:"”;?;;:;:im Datum — P A —
L RE-ISSUED FOR DA 191115 WITHOUT THE W .
X_| RE-1S5UED FOR DA w5015 PERMISSION OF AT&L Emait o@design.merion com.au DEMO PLAN FOR APPROVAL Al
Imernat hap:iiwww mesion.com.ay
J | RE-ISSUED FOR DA 02-02-1% Drawing No. Project Mo, Issue
[ssue Deseription Date Cc003 13-155 N
3¢ PIATTEG 18 Dec 1015 - 04 LIPF FAE Nane: V13155 Paptwong\brgavi i P malv 008 fug

793



Council Meeting 12/06/2019

Australian Government
Department of Infrastructure, Regional Development and Cities

File reference: F17/87-03

TO CcC FROM

Mat_thew Lennartz Sydney Airport Flysafe

Meriton G_I'OUP . airspaceprotection(@syd.com.au Airspace Protection

matthewl(@meriton.com.au flysafe(@infrastructure.gov.au
Civil Aviation Safety Authority

airspace.protection(@casa.gov.au

Airservices Australia
airport.developments(@airservicesaustralia.com
ifp@ airservicesaustralia.com

Bayside Council
councili@bayside.nsw.gov.au

DECISION UNDER THE AIRPORTS (PROTECTION OF AIRSPACE) REGULATIONS 1996
Proposed Activity: Construction of multi-storey buildings

Location: Stage 2 — 130-150 Bunnerong Road, Pagewood NSW

MGA 94 Coordinates: E 336024; N 6242977

Proponent: Meriton Group

I refer to the application from Meriton Group (the Proponent), received by the Department of
Infrastructure, Regional Development and Cities (the Department) on 4 January 2019 from
Sydney Airport Corporation Limited (SACL). This application (SACL Ref: 18/0627a) sought
approval under the Airports (Protection of Airspace) Regulations 1996 (the Regulations) for the
intrusion of multi-storey buildings at 130-150 Bunnerong Road, Pagewood NSW (the site) into
airspace which, under the Regulations, is prescribed airspace for Sydney Airport.

This application seeks approval for multiple building intrusions across the site to a height of

91 metres above the Australian Height Datum (AHD). Development on the adjacent parcel of
land was previously approved by the Department on 23 January 2017 for a maximum height of
91 metres AHD.

Under regulation 6(1), “prescribed airspace’ includes ‘the airspace above any part of either an
Obstacle Limitation Surface (OLS) or Procedures for Air Navigation Services - Aircraft
Operations (PANS-OPS) surface for the airport.

The Inner Horizontal Surface of the OLS above this site is at a height of 51 metres above the
Australian Height Datum (AHD) and hence prescribed airspace above the site commences at

1

GPO Box 594 Canberra ACT 2601 Australia e Telephone: 02 6274 7111
Website: www.infrastructure.gov.au * ABN 86 267 354 017
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51 metres AHD. At a maximum height of 91 metres AHD, the buildings will penetrate the OLS
by up to 40 metres.

Accordingly, the construction of buildings on the site constitute a “controlled activity” under
Section 182 of the Airports Act 1996 (the Act). Section 183 of the Act specifies that controlled
activities cannot be carried out without approval. Details of the penetration of prescribed
airspace are provided in Table 1.

Table 1: Height and location of the proposed activity that will intrude into prescribed airspace

for Sydney Airport.
Activity MGA 94 Coordinates Maximum height Penetration of
(AHD) prescribed airspace
Buildings E 336024; N 6242977 91 metres 40 metres

Regulation 14 provides that a proposal to carry out a controlled activity must be approved
unless carrying out the controlled activity would interfere with the safety, efficiency or
regularity of existing or future air transport operations into or out of the airport concerned.
Regulation 14(1)(b) provides that an approval may be granted subject to conditions.

Under the Regulations, the Secretary of the Department is empowered to make decisions in
relation to the approval of controlled activities, and impose conditions on the approval. I am the
Secretary’s Delegate for the purposes of the Regulations.

Decision

In accordance with regulation 14, I approve the controlled activity for the intrusion of
multi-storey buildings at 130-150 Bunnerong Road, Pagewood NSW (as described at Appendix
A (Option 2A) of the Aeronautical Impact Assessment dated 7 August 2018 — Attachment A)
into prescribed airspace for Sydney Airport to a maximum height of 91 metres AHD.

In making my decision, I have taken into consideration the opinions of the Proponent, the Civil
Aviation Safety Authority, Airservices Australia’s advice number SY-CA-197 PS5, airlines and
SACL.

In accordance with regulation 14(1)(b), I impose the following conditions on my approval:

1. The buildings must not exceed a maximum height of 91 metres AHD, inclusive of all lift
over-runs, vents, chimneys, aerials, antennas, lightning rods, any roof top garden plantings,
exhaust flues etc.

2. Separate approval must be sought under the Regulations for any equipment (i.e. cranes)
required to construct the buildings. Construction cranes may be required to operate at a
height significantly higher than that of the proposed controlled activity and consequently,
may not be approved under the Regulations, Therefore, it is advisable that approval to
operate construction equipment (i.e. cranes) be obtained prior to any commitment to
construct.

3. Buildings D and E on the AIA Final Version 1.0 25 July 2018 (the two 20 storey buildings
closest to Heffron Road) must be obstacle lit by medium intensity steady red lighting
during the hours of darkness at the highest point of the buildings. Obstacle lights are to be
arranged to ensure the building can be observed in a 360 degree radius as per subsection
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9.4.3 of the Manual of Standards Part 139 - Aerodromes (MOS). Characteristics for
medium intensity lights are stated in subsection 9.4.7 of Part 139 of the MOS.

4. The obstacle lighting system must incorporate a built-in alarm system that will provide
remote monitoring to notify the person responsible for the maintenance of the obstacle
lighting. The designated person must be available 24 hours per day, 7 days per week.

Immediate action must be taken to repair the obstacle lighting and netify Sydney Airport
of any outage. The contact details of the person responsible for the maintenance of the
obstacle lighting must be sent to Sydney Airport prior to the completion of the building
and must be kept up to date.

In the event of the obstacle lighting being inoperable, the person responsible for the
maintenance of the obstacle lighting is to immediately contact the Sydney Airport Airfield
Operations Supervisor on 0419 278 208 or 9667 9824,

5. Following completion of each building, the Proponent must advise SACL, in writing, that
the future owner(s)/manager(s) have been informed of their obligation to maintain the
obstacle lighting in accordance with conditions of this approval.

6. The Proponent must advise Airservices Australia at least three business days prior to the
controlled activity commencing by emailing <ifp@airservicesaustralia.com> and quoting
SY-CA-197 P5.

7. Within 7 days of construction completion of each building, the Proponent must provide
the airfield design manager with a written report from a certified surveyor on the finished
height of the building.

Breaches of approval conditions are subject to significant penalties under Sections 185 and
187 of the Act.

Yours sincerely

Sharyn Owen
Director, Airport Safeguarding
Aviation and Airports Division

30 January 2019
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Douglas Partners Pty Ltd
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www douglaspartners com.au
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12/06/2019

Attention: Mr Matthew Lennartz

Email:  matthewl@meriton.com.au

Dear Sirs

sSummary of Previous Investigations
Pagewood Part i
128, 130-150 Bunnerong Road, Pagewood

1. Introduction

This report presents the results of a contamination desktop study of part of 128, 130-150 Bunnerong
Road, Pagewood, referred to herein as Pagewood Part Il {or “the site”), as shown on the attached
Drawing 1. The site comprises Lot 1 in DP1187426 (Lot 1) and Lot 24 in DP1242288 (Lot 24) and
covers an area of approximately 8.95 hectares (ha).

Preparation of this report was commissioned by Mr Matthew Lennartz of Mernton via email on 11
January 2017 and undertaken in general accordance with Douglas Partners Pty Ltd (DP) standard
conditions of engagement. It is understood that the report will be used for due diligence purposes and
in support of a rezoning application for mixed uses including residential (refer to proposed Masterplan
layout shown on Drawing 1).

The objective of the desktop study was to assess the likely contamination conditions at the site and to
identify issues (based on reviewed information) that may be detrimental to the proposed development
layout.

2.  Site Description and Geology

The site is bound by Heffron Road to the north, Bunnerong Road to the east, Banks Avenue to the
west and an internal road (Meriton Boulevard) to the south. At the time of preparing this report, the
eastern portion of the site was occupied by commercial / industrial buildings and pavements and was
being used for storage. The western portion was occupied by a large warehouse building and was
being utilised for materials storage associated with the ongoing development of Pagewood Part | (refer
attached Drawing 1).

Reference to the Sydney 1:100,000 Series Geological Sheet indicates that the site is underlain by

Quaternary alluvial deposits, which typically comprise fine to medium grained “marine” sands with
Integrated Practical Solutions
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podsels. Hawkesbury Sandstone, comprising medium to coarse grained quartz sandstone with minor
shale and laminite lenses, underlies the site at depth.

The site is located over the Botany Sand Aquifer, a shallow unconfined to semi-confined groundwater
system. The average saturated thickness of the Botany Sands Aquifer is 15-20m. Hydraulic
conductivity within the sand beds is highly variable and is typically around 20 m/day in clean sand.

3.  Previous Reports
Douglas Partners Pty Ltd (DP) has completed a number of environmental and contamination
investigations across the site since 2011. The attached Drawing 3 (Project 71631.01) and Drawing 3

(Project 71631.02) show the previous CPT, bore and groundwater monitoring well locations.

The general sequence of subsurface materials encountered in the previous investigations is described
below in increasing depth order:

FILLING: Sand filling to typical depths of 1.0 m to 2.5 m, generally well compacted in the
upper metre. In isolated locations the filling was as shallow as 0.3 m and as deep
as 4.6 m;

SAND Medium dense and medium dense to dense sand to depths of 5 — 7 m, becoming

dense and very dense with occasional thin (<0.5m) clay and peat bands to depths
of 21 — 38 m. The base of the alluvial sand unit was found to be up to 44 m in
isolated locations;

CLAY/SAND: Residual clayey sand and sandy clay of 0.4 — 2.0 m thick. In most locations no
residual soil was encountered and in some isolated locations it was 4 — 8 m thick;
and

SANDSTONE: Hawkesbury sandstone was encountered at depths of between 21 — 49 m depth.

Groundwater levels varied from a depth of 5.9 m to 7.8 m bgl or an RL of 14.2 m AHD to 16.6 m AHD
Based on these measured groundwater levels the inferred direction of groundwater flow is south fo
south west, i.e. towards Botany Bay and the groundwater extraction exclusion zone.

4. Background

The site and the remainder of Lot 1 have been the subject of a number of environmental investigations
by DP and others. The aspects of the previous investigations relevant to the site are presented in this
section,

Site history information indicated that the site and the remainder of Lot 24 was originally formed in the
1930s through reclamation of virgin marshland. Since its reclamation a number of parcels along the
eastern boundary were used mainly for residential/rural purposes (possibly including paddocks and
poultry farming) from at least 1929 (the year the records start) to 1938/1939.

The site and remainder of Lot 24 was owned by General Motors Holden (GMH) and was operated as
an automobile assembly plant from 1939 to 1982 when the plant was closed down. The land parcel
was subsequently purchased by Quintilis Pty Ltd (a subsidiary of British American Tobacco Australia)

Summary of Contamination Investigations 85000.02.R.001.Rev0
128, 130-150 Bunnerong Road, Pagewood Movember 2017
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in 1982, Quintilis Pty Ltd was incorporated into British American Tobacco Services Limited in 1989
and BATA in 2001.

The GMH factory was officially opened on 15 February 1940 by Prime Minister Menzies. The factory
assisted in manufacturing of car bodies during WWII. Afterwards, the facility was used for the
assembly and distribution of Holden vehicles. The manufacturing areas were largely concentrated in
the north-eastern portion of the GMH owned land parcel.

BATA operated within the western and southern portions of the site and remainder of Lot 24, either as
owner or tenant, until July 2014. The main factory building is used for the manufacturing and
packaging of various cigarette products. Several ancillary buildings were located around the main
factory building including corporate, administration, security, and IT buildings. Ultility buildings (flavour
room, boiler house, electrical substation, etc.), a technical centre and a canteen are other buildings
detached from the main factory building and were located generally along the eastern portion of the
operation. A large warehouse type building (No. 1 Bond Store) located on the western portion of the
site still exists at the time of preparing this report. The south western portion of the site and remainder
of Lot 24 was used for car parking by BATA staff and visitors.

4.1 Phase 1 and Phase 2 Assessments

Based on the historical information examined it appears that the site (and the remainder of Lot 24)
was originally formed in the 1930’s through reclamation of virgin marshland. Since its reclamation a
number of parcels along the facility’s eastern boundary were used mainly for residential/rural purposes
(possibly including paddocks and poultry farming) from at least 1929 (the year the records start) to
1938/1939. The site was owned by General Motors Holden (GMH) and was operated as an
automobile assembly plant from 1939 to 1982 when the plant was closed down. Most of the facility
was subsequently purchased by Quintilis Pty Lid (a subsidiary of British American Tobacco Australia)
in 1982 A small parcel along the southern boundary of the site was owned from 1982 to 1986 by
Amaretto Pty Ltd. Quintilis Pty Ltd was incorporated into British American Tobacco Services Limited in
1989 and BATA in 2001.

The site was used by BATA or the manufacturing and distribution of cigarettes. The main factory
building occupied the greater portion of the site (and the remainder of Lot 24). Several ancillary
buildings were located around the main factory building including corporate, administration, security,
and IT buildings. Utility buildings (flavour room, boiler house, electrical substation, etc.), a technical
centre and a canteen were detached from the main factory building and located generally along the
eastern portion of the site adjacent to Bunnerong Road. A large warehouse type building (Bond no. 3)
was used for storing raw tobacco and is located on the north western portion of the site (still
remaining). Car parks occupied the south western portion of the site and the remainder of Lot 24.

Based on the history information, the areas of environmental concern (AEC) identified for the site (and
the remainder of Lot 24) included filling, underground storage tanks (USTs), above ground storage
tanks (AGSTs), the use of solvents, electrical substations, former spray painting booths, former engine
and car assembly works, battery storage and disposal, former soldering booths, storage areas
(dangerous and hazardous goods), former bus depot and car parking areas, and buildings (hazardous

materials).
Summary of Contamination Investigations 85000.02.R.001.Rev0
128, 130-150 Bunnerong Road, Pagewood Movember 2017
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The Phase 2 contamination assessments conducted across the site and the remainder of Lot 24 in
2011 and 2012 included a review of the previous investigations undertaken at the site, the drilling and
sampling of a total of nine cone penetration tests (CPT1 to CPT 9), the drilling and sampling of 144
test bores, and the installation and sampling of groundwater monitoring wells in 37 of the test bores
All relevant bore and well locations are shown on the attached Drawing 3 (Project 71631.01) and
Drawing 3 (Project 71631.02).

Given the introduction of NEPC (2013), DP updated the Phase 2 contamination assessment in 2013.
The main objective of the subsequent report (DP, 2013) was to update previously reported data (in
regards to site contamination assessment) to then current guidelines and supplement the earlier data
with additional soil sampling and testing to better characterise the contamination status of Lot 24, and
to inform the preparation of a revised Remediation Action Plan (RAP) for Lot 1 that identifies areas of
soll requiring remediation on this basis of the re-assessment of the data.

The updated assessment (labelled a Detailed Site Investigation (DSI) in keeping with the terminology
used in NEPC, 2013) included the excavation of 63 test pits for asbestos assessment, additional
testing to conduct a preliminary ecological risk assessment (ERA), the drilling and sampling of 16 test
bores for further delineation of chemical contamination, the drilling of four test bores in the former
corporate office.

Soil samples from the bores were analysed for a variety of potential contaminants including heavy
metals, PAH, TPH, BTEX, PAH, OCP, OPP, PCB, VOC, phenocls, synthetic pyrethroids, hexavalent
chromium, cyanide, ammonia and asbestos. Analytical results for soil samples were compared to site
assessment criteria (SAC) applicable for residential (western portion of the site) and commercial and
industrial (eastern portion of the site) land uses. The concentrations of contaminants in soil were within
the SAC for all samples and analytes with the following general exceptions:

. Elevated TPH in soil at MW110 and BH39; and
«  Marginally elevated lead and OCP at BH46.

Recovered groundwater samples were analysed for potential contaminants including heavy metals,
PAH, TPH, BTEX, PAH, OCP, OPP, PCB, VOC, phenols, hexavalent chromium, cyanide and
ammonia. Groundwater analyses were compared predominantly to the Australian and New Zealand
Guidelines for Fresh and Marine Water Quality, (ANZECC 2000) guidelines for marine water for the
protection of 95% of species.

Elevated concentrations of tetrachloroethene (PCE) were found in groundwater at a number of wells in
the eastern portion of the site, namely MW18, MW108, MW109, MW110 and MW112, with only two
locations (MW18 and MW110) exceeding the adopted assessment criteria. The generally clustered
results are an indication of a potential dissolved phase PCE plume, and possible source sites, in this
area. Elevated concentrations of TPH were also found in groundwater at MW18, MW106, MW109,
MW110, MW111 and MW114. The source around MW18 and MW109 to MW111 may be one or a
number of the former USTs located in the eastern portion of the site, whilst the detections at MW108
and MW114 may be attributed to a former UST located along the northern access road, or localised
spills or leaks within the main building.

DP concluded that based on the results of the assessment that the site can be rendered suitable for
the proposed land uses subject to the findings of additional investigations, monitoring and validation

works.
Summary of Contamination Investigations 85000.02.R.001.Rev0
128, 130-150 Bunnerong Road, Pagewood Movember 2017
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4.2 Passive Soil Gas Assessment (Draft)

DP conducted a passive soil gas survey in the south eastern portion of the site in an attempt to assess
potential source sites for the chlorinated solvents and petroleum hydrocarbons concentrations in
groundwater, the extent of associated groundwater contamination plumes (if present) and the potential
for migration of the contaminants on to site from off-site sources. The assessment included the
installation of 39 passive soil gas samplers, the retrieval of the PSG samples, semi-volatile organic
compounds (SVYOC) and VOC analysis (of the passive soil gas samplers) and the preparation of
isopleth maps.

PCE, TCE, xylenes and trimethylbenzene (TMB) were detected in the PSG samplers (as well as other
VOCQC), however the concentrations were typically low. The following conclusions were drawn from the
results of the PSG assessment:

1. No significant on or off-site potential contamination source had been identified through the
distribution and/or the soil vapour measurements reported; and

2. Although the soil vapour distribution identified some of the highest soil vapour measurements at
or close to the fringes of the study area, an extension of the study area was not considered
necessary as the measurements were low and not considered to represent a source within the
study area. Groundwater results beyond the study area do not suggest a likely source of
significant groundwater contamination elsewhere within the site.

Based on the findings of the PSG assessment the following recommendations were made:

. Installation of soil vapour ports for active soil vapour sampling, nominally in locations of highest
detected groundwater and passive soil vapour concentrations, and one up-gradient of the study
area for background purposes;

* An additional round of groundwater monitoring across Lot 1 to obtain current concentrations to
use in a human health risk assessment, if considered appropriate; and

. Based on the outcomes of the above complete a human health risk assessment considering
industrial, residential and construction worker receptors.

4.3 Active Soil Vapour Assessment (Draft)

An active soil vapour assessment was undertaken within a portion of the proposed Industrial Zone (the
study area) in the vicinity of MW118 and MW110. The location of the ASVA was designed to target
previous comparatively elevated petroleum hydrocarbon and chlorinated solvent concentrations
detected in groundwater and passive soil vapour samples.

The assessment included the review of the previous reports and the installation of a six nested active
soil vapour sampling ports (with sample depths of 1 m, 4 m and 7 m below ground level) and one
shallow active soil vapour sampling port (1 m bgl) and collection of soil vapour samples for VOC
analysis and general gases.

DP provided the following conclusions in the report:

(i) The report quantifies the concentrations of VOC in soil gas in the target locations;

Summary of Contamination Investigations 85000.02.R.001.Rev0
128, 130-150 Bunnerong Road, Pagewood Movember 2017
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(i) The results indicate that it is unlikely that there is a significant off-site source of VOC or petroleum
hydrocarbon contamination and no significant on-site source of VOC or petroleum hydrocarbon
contamination such that active remediation and/or management is required. The results from
sample location ASV1 suggest that there may be a previously unidentified (minor) on-site source
of VOC (PCE/TCE) in the vicinity of ASV1 or that a narrow vapour/groundwater plume migrates
onto the site from up-gradient sources lo the north east of the site near the northern side of the
canteen block. However if this was a significant off-site source it would be expected it would
have been reflected in the groundwater and/or passive soil vapour assessment but there was no
indications of a significant off-site source in these; and

(iify The three data sets, passive soil vapour, active soil vapour and groundwater generally do not
show a strong correlation.

DP concluded that the significance or otherwise of the detected soil vapour concentrations be
determined via the site specific human health risk assessment. DP also recommended that following
completion of the human health risk assessment it is possible that a period of groundwater and soil
vapour monitoring will be recommended such that a suitable data base of groundwater and soil vapour
results can be established to show that concentrations of the contaminants of concern are either
stable or falling over time.

5.  Conclusion and Recommendations

State Environmental Planning Policy (SEPP) No. 55 refers to the planning and development control
process as provided for in the Environmental Planning and Assessment Act 1979 (EP&A Act) plays an
important role in the management of land contamination. The integration of land contamination
management into the planning and development control process will:

. Ensure that changes of land use will not increase the risk to health or the environment;
«  Avoid inappropriate restrictions on land use; and

+  Provide information to support decision making and to inform the community.

SEPPS55 also specifies that:

Essentially, the Guidelines recommend that rezonings, development control plans and development
applications (DAs) are backed up by Information demonstrating that the land is suitable for the
proposed use or can be made suitable, either by remediation or by the way the land is used. Where
remediation has already occurred but residual contamination is above the recommended thresholds, it
may be necessary to restrict the land uses allowed. This approach may also be appropriate for cases
where investigation shows that only some land uses would be suitable. In situations where the land is
not suitable for the proposed use and cannot be rendered suitable for technical or practical reasons,
the proposal should be refused.

Based on Figure 2 of SEPPS5 — Options Available in the Rezoning Process where the Specific End
Use is Known, DP provides the following responses

1. Is information sufficient for decision making? Yes — see previous sections on various documents
reviewed above which provide a reasonable amount of information on site contamination.

Summary of Contamination Investigations 85000.02.R.001.Rev0
128, 130-150 Bunnerong Road, Pagewood Movember 2017
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2. Has land been proven suitable for proposed uses without need for further testing or treatment?
No. Recommendations are provided below.

3. Remediation or further investigation required — consider need for provisions in LEP/REF to
ensure investigation or remediation occurs before development of land? Yes — see specified
documents and recommendations listed below.

4. Proceed with process of rezoning? Yes.

5. Record decision and information.

On this basis, DP considers that the site is suitable for rezoning for mixed uses (including residential),
and can be made suitable for the proposed development contingent on the following additional

investigations and documents being prepared and provided to Council and the Site Auditor, prior to
development consent:

+  Additional soil, groundwater and soil vapour investigations to meet the NSW EPA sampling
guidelines and with reference to the intended site use as residential and to supplement the
previous works undertaken from 2011-2013;

. Preparation of a Remediation Action Plan (RAP):
. Preparation of an Asbestos Management Plan (AMP);
. Site Remediation and Validation reporting; and

. Preparation of a Site Audit Statement (Part A).

In accordance with the NSW EPA hierarchy for remediation, the preferred remediation strategy is
likely to comprise the retention and management of contaminated soils on site, either through
relocation to less sensitive areas and/or physical encapsulation or capping, therefore reducing the
need to remove large volumes of soil to landfill. Any design configuration that supports this strategy
(e.g. no basement excavations) would be preferred. Furthermore, large excavations could impact on
the groundwater dynamics and make it more difficult to isolate and/or manage any identified
contaminated groundwater.

6. Limitations

Douglas Partners (DF) has prepared this report (or services) for this project at 128 and 130-150
Bunnerong Road, Pagewood in accordance with DP's proposal dated 11 January 2017 and
acceptance received from Mr Matthew Lennariz dated 11 January 2017. The work was carried out
under DP’s Conditions of Engagement. This report is provided for the exclusive use of Meriton for this
project only and for the purposes as described in the report. It should not be used by or relied upon
for other projects or purposes on the same or other site or by a third party. Any party so relying upon
this report beyond its exclusive use and purpose as stated above, and without the express written
consent of DP, does so entirely at its own risk and without recourse to DP for any loss or damage. In
preparing this report DP has necessarily relied upon information provided by the client and/or their
agents.

The results provided in the report are indicative of the sub-surface conditions on the site only at the
specific sampling and/or testing locations, and then only to the depths investigated and at the time the
work was carried out. Sub-surface conditions can change abruptly due to variable geological

Summary of Contamination Investigations 85000.02.R.001.Rev0
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processes and also as a result of human influences. Such changes may occur after DP’s field testing
has been completed.

DP's advice is based upon the conditions encountered during this investigation. The accuracy of the
advice provided by DP in this report may be affected by undetected variations in ground conditions
across the site between and beyond the sampling and/or testing locations. The advice may also be
limited by budget constraints imposed by others or by site accessibility.

This report must be read in conjunction with all of the attached and should be kept in its entirety
without separation of individual pages or sections. DP cannot be held responsible for interpretations
or conclusions made by others unless they are supported by an expressed statement, interpretation,
outcome or conclusion stated in this report.

This report, or sections from this report, should not be used as part of a specification for a project,
without review and agreement by DP. This is because this report has been written as advice and
opinion rather than instructions for construction.

Please contact the undersigned if you have any questions on this matter.

Yours faithfully

Douglas Partners Pty Ltd Reviewed by
Paula Maurici Paul Gorman
Environmental Scientist Environmental Manager, Principal
Attachments: About this Report

Drawing 1 (Rev2)

Drawing 3 (Project 71631.01)

Drawing 3 (Project 71631.02)
Summary of Contamination Investigations 85009.02.R.001.Rev0
128, 130-150 Bunnerong Read, Pagewood November 2017
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About this Report

Introduction

These notes have been provided to amplify DP's
report in regard to classification methods, field
procedures and the comments section. Not all are
necessarily relevant to all reports

DP's reports are based on information gained from
limited subsurface excavations and sampling,
supplemented by knowledge of local geology and
experience.  For this reason, they must be
regarded as interpretive rather than factual
documents, limited to some extent by the scope of
information on which they rely.

Copyright

This report is the property of Douglas Partners Pty
Ltd. The report may only be used for the purpose
for which it was commissioned and in accordance
with the Conditions of Engagement for the
commission supplied at the time of proposal.
Unauthorised use of this report in any form
whatsoever is prohibited.

Borehole and Test Pit Logs

The borehole and test pit logs presented in this
report are an engineering and/or geological
interpretation of the subsurface conditions, and
their reliability will depend to some extent on
frequency of sampling and the method of drilling or
excavation. Ideally, continuous undisturbed
sampling or core drilling will provide the most
reliable assessment, but this is not always
practicable or possible to justify on economic
grounds. In any case the boreholes and test pits
represent only a very small sample of the total
subsurface profile.

Interpretation of the information and its application
to design and construction should therefore take
into account the spacing of boreholes or pits, the
frequency of sampling, and the possibility of other
than ‘'straight line' vanations between the test
locations.

Groundwater

Where groundwater levels are measured in

boreholes there are several potential problems,

namely:

*« In low permeability soils groundwater may
enter the hole very slowly or perhaps not at all
during the time the hole is left open;

Iltem 8.5 — Attachment 15

« A localised, perched water table may lead to
an erroneous indication of the true water
table;

s Water table levels will vary from time to time
with seasons or recent weather changes.
They may not be the same at the time of
construction as are indicated in the report;
and

s The use of water or mud as a drilling fluid will
mask any groundwater inflow. Water has to
be blown out of the hole and drilling mud must
first be washed out of the hole If water
measurements are to be made.

More reliable measurements can be made by
installing standpipes which are read at intervals
over several days, or perhaps weeks for low
permeability soils.  Piezometers, sealed in a
particular stratum, may be advisable in low
permeability soils or where there may be
interference from a perched water table.

Reports

The report has been prepared by qualified
personnel, is based on the information obtained
from field and laboratory testing, and has been
undertaken to current engineering standards of
interpretation and analysis. Where the report has
been prepared for a specific design proposal, the
information and interpretation may not be relevant
if the design proposal is changed. If this happens,
DP will be pleased to review the report and the
sufficiency of the investigation work

Every care is taken with the report as it relates to
interpretation of subsurface conditions, discussion
of geotechnical and environmental aspects, and
recommendations or suggestions for design and
construction. However, DP cannot always
anticipate or assume responsibility for:

* Unexpected variations in ground conditions.
The potential for this will depend partly on
borehole or pit spacing and sampling
frequency,

« Changes in policy or interpretations of policy
by statutory authorities; or

« The actions of contractors responding to
commercial pressures.

If these occur, DP will be pleased to assist with

investigations or advice to resolve the matter.

Juty 2010
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128 & 130-150 Bunnerong Road,
Pagewood

Pagewood Part Il - Due Diligence Report

Author: Michael Guinane

Approver: Michael Guinane

Report no: 13-155-7002 Revision: 02 Date: November 2018

This report has been prepared for Meriton Properties in accordance with the terms and conditions of appointment, AT&L (ABN 96
130 882 405) cannot accept any responsibility for any use of or reliance on the contents of this report by any third party.

This report is based upon a desktop review and relies upon information supplied by utility providers and Council. To the extent that
the report incorperates such material, AT&L takes no responsibility for any loss or damage caused by any error or omission arising

from reliance on it.

Please note that utility providers reserve the right to change their decision in relation to network deployment within the
development without prior notice. Additionally it is our experience that utility providers will not reserve capacity. For this reason,
they operate on a first come first serve basis.
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Document information

© AT&L

Level 7, 153 Walker Street, North Sydney, NSW 2060
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Printed copies of this document are uncontrolled. Holders of uncontrolled copies must ensure
that they have the latest version.

Document registration

Document title

Pagewood Part Il — Due Diligence Report

Document file name

13-155- 7002-02-Civil-DD Report.docx

Section

Civil Engineering

Document author

Michael Guinane

Finalisation signatures

The design described in this report is considered to have been finalised.

Signature Date
Michael Guinane

Civil Engineer (Author) 21/11/18
Frank Xie

Lead Designer 21/11/18
Anthony McLandsborough

Director 21/11/18

Notes: The finalisation signatures shown above do not provide evidence of approval to the
design. Approval signatures are shown on the title sheet of the design plans.
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1 Introduction

The development of the site is within the Bayside City Council Local Government

Area (LGA). The site was previously owned by British American Tobacco (BATA) is
classified as the land bound by Bunnerong Road to the east, Banks Avenue to the
west, Westfield Drive to the south and Heffron Road to the north.

This report is intended to support a planning approval to rezone the site from part
IN1 General Industrial Zone and part R3 Medium Density Residential Zone to the
R4 High Density Residential.”.

The site is approximately 8,95 Ha in area and consists of Lot 1 DP 1187426 & Lot 24
DP 1242288 or 128 & 130-150 Bunnerong Road, Pagewood.

This Due Diligence Report addresses the following Civil Infrastructure items,
Stormwater Management, Water Quality and Utilities and has been prepared to
satisfy Bayside Council (formerly Botany Bay City Council) requirements for the
proposed development of the civil works on the site.

PAGEWOOD Il - SITE

REMAINDER OF
PAGEWOOD | - SITE

Figure 1 Location Plan

Civil Engineers & Project Managers
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Existing Site

The entirety of the site currently comprises factory buildings and bitumen carpark
which results in the entire site being an impermeable area.

A survey carried out by Denny Linker & Co in May 2011 indicates levels throughout
the site are generally flat with a gentle fall towards Heffron Road.

Stormwater from the site currently drains to the north west of the site towards a
trunk stormwater pipe network and ultimately to discharge into an existing Sydney
Water culvert (2.44m wide by 1.21m high) which drains through the site in a south
east direction. No external catchment drains into the site.

Proposed Development

A Masterplan illustrating the type of development facilitated by the Planning
Proposal is provided in Figure 2 below.

No actual physical works are proposed as part of the planning proposal.
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Figure 2 Master Plan
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Road Geometry

This report should be read in conjunction with the Transport Impact Assessment
prepared by ARUP Dated July 2018.

General Design Principles

The roads will be generally designed in accordance with:

. City of Botany Bay Part 9D British American Tobacco Australasia (BATA) Site
Development Control Plan —2013.

. Austroads Guide to Road Design Part 3: Geometric Design

Access

The site has proposed vehicular access from Meriton Boulevard, connecting to
Banks Avenue and Bunnerong Road.

Horizontal and Vertical Geometry

The internal roads will be designed generally in accordance with Councils DCP,
AS2890.1, AS1428.1 and NSW Fire Brigades Policy to accommodate 8.8m Garbage
Truck, 12.5m Bus and Fire Truck Aerial Appliance Access.

Road Cross Sections

North South Street 1

. 20m wide Road Reserve

" 13m wide Carriageway (2.5m Parking, 3.0m Lane)
. 2m wide Median Swale

North South Street 2

. 18m wide Road Reserve
. 13m wide Carriageway (2.5m Parking, 3.0m Lane)
. 2m wide Median Swale

2m wide Median
Local Street
. 16m wide Road Reserve

. 11m wide Carriageway (2.5m Parking, 3.0m Lane)

Civil Engineers & Project Managers
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All alterations to lane widths from the Council DCP may be proposed in
accordance with the relevant Standards and advice from Traffic Consultant.
Minimum traffic lane widths are utilised to discourage speeding through Local
Streets and encourage pedestrian safety.

2.4 Pavement
Pavement will be designed based on the requirements of:

. Austroads Pavement Design Guide — Part 2 - Pavements Structural Design,
2012 (AGPT02-12),

. Concrete Masonry Association Guidelines (MA44 and T45); and

. Site specific CBR values and traffic ESAs.

Civil Engineers & Project Managers
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3.2.1
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Stormwater & WSUD Management

General Design Principles

The stormwater management plan for the site will be generally designed in
accordance with the following codes and guidelines:

City of Botany Bay Technical Guidelines on British American Tobacco
Australasia (BATA) Site — July 2013,

Stormwater Management and Flooding Report, Rezoning of Lot 1 DP
776089 Eastgardens. Report Ref 211530, 10 October 2011 Revision 8 by
Aurecon

Flood Study Report, Rezoning of Lot 1 DP 776089 Eastgardens. Report Ref
211530 FSR, 02 November 2011 Revision 1 by Aurecon

Utility Services Infrastructure Report, Rezoning of Lot 1 DP 776089
Eastgardens. Report Ref 211530, 8 August 2011 Revision 2 by Aurecon

Australian Standards - AS 3500.3 National Plumbing and Drainage Code -
Part 3 — Stormwater Drainage

Australia publication “Australian Rainfall and Runoff, Volumes 1 and 2
(AR&R)

Stormwater Management

Hydrology

Pipe drainage within the site shall be designed to accommodate the 20-year
ARI storm event

The combined piped and overland flow paths shall be designed to
accommodate the 100-year ARI storm event

Where trapped low points are unavoidable and potential for flooding
private property is a cancern, an overland flowpath capable of carrying the
total 100-year ARI storm event shall be provided. Alternatively the pipe and
inlet system may be upgraded to accommodate the 100 year ARI storm
event

Rainfall intensities shall be as per the Intensity-Frequency-Duration table in
accardance with the Australian Rainfall and Runoff volume 2

Times of concentration for each subcatchment shall be determined using
the kinematic wave equation

Runoff coefficients shall be calculated in accordance with the AR&R. The
fraction impervious shall be determined from analysis of the subcatchments

Civil Engineers & Project Managers
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Flow width in gutter shall not exceed 1.5m for the minor design storm
event.

Velocity depth rations shall not exceed 0.4 for all storms up to and including
the 100 year ARI event

Blockage factors of 20% and 50% shall be adopted for pits on grade and at
sags respectively for all storm events

The maximum spacing between pits shall be 60m

The minimum lintel size for any road drainage pit shall be 2.4m (3.6m for
East-West Boulevard)

Hydraulics

A hydraulic grade line HGL design method shall be adopted for all road pipe
drainage design. The HGL shall be shown on all drainage long sections

The minimum pipe size shall be 375mm diameter
The minimum pipe grade shall be 0.5%

All pipes shall be Rubber Ring jointed

The minimum cover over pipes shall be 500mm

All trafficable pipes shall be Class 3 Reinforced Concrete Pipes or Fibre
Reinforced Cement equivalent

The pipe friction coefficients to be adopted shall be:

Materials Mannings = n Colebrook-White - k Min. Pipe Class
RCP 0.012 0.3 3
FRC 0.01 0.15 3

Table 1 - Pipe Details

All pipes shall be designed for the ultimate service loads and where
applicable, construction loads will be designed for

Where the tailwater level is unknown 150mm freeboard shall be adopted
Pit Loss coefficients shall be calculated in accordance with Missouri Charts

A minimum 150mm freeboard shall be maintained between pit HGL and pit
surface levels

Overland flowpaths shall maintain a minimum of 500mm freeboard to all
habitable floor levels

Pits deeper than 1.2m shall contain step irons at 300mm centres

Civil Engineers & Project Managers
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3.3 Proposed Stormwater

Within Section 2.2 of the Stormwater Management and Flooding Report by
Aurecon is the clause “Discussions with Sydney Water indicate that surface water
from the new rezoned area (i.e. new proposed residential and retail area) will
continue to discharge into the Sydney Water culvert after flow reductions have
been achieved through on-site detention.”

Stormwater from the proposed building lots will drain via internal OSD tanks
(Some with Infiltration) with water quality devices prior to discharging into the
surrounding street network and ultimately the Sydney Water Culvert.

As part of the Initial Pagewood Development, and due to the existing flat gradient
of the existing Sydney Water culvert it was proposed to replace the existing
1050mm diameter pipe in the northern portion of the site and box culvert with a
new 1200mm diameter pipe laid at a steeper gradient. This new pipe will connect
the majority of the Pagewood Part Il Development.

Based on the City of Botany Bay Technical Guidelines on the BATA site a maximum
Permissible Site Discharge (PSD) of 5,849L/second needs to be achieved. Further
to this requirement Sydney Water imposed PSD of 3,657L/sec for water
discharging into the Sydney Water Culvert; under the Case Number 124768. Also a
minimum Site Storage Requirement {SSR) of 2,970m? is required across the site.
Refer Appendix A for Sydney Water requirements.

Through DRAINs modelling the above most onerous conditions have been
achieved:

. PSD = 3,657 L/s

Refer Table 2 below for summary of PSD vs Post Developed Discharge and
Appendix D for DRAINSs results.

PSD (m?/s) Discharge (m?/s)

Outlet 3.65 3.56

Table 2 = PSD vs Post Developed Discharge

Refer to Sketch within Appendix C for proposed stormwater networks.

3.4 On-Site Detention (OSD)

On Site Detention tanks will be placed in building lots to detain flows for all
storms up to the 100 year ARl events. These tanks will:

. Reduce runoff volumes by infiltration to sub-soils (if allowable); and
. Delay runoff peaks by providing detention storage capacity

To achieve the required minimum OSD volume of 2,970m?, detention tanks are

proposed within each building which will be pro-rated accl(’c‘}sbsn%l‘ngrisl%i(rlﬁgiE%st Managers
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outlined in Table 3. It is noted the minimum OSD volume is exceeded, in order to
achieve the PSD. This is as a result of the Open Space and Road reserve flows
bypassing the OSD.

Building No. Lot Area (Ha) 0SD Volume (m?) | Method of OSD
Urban Block A 0.773 500 HED
Urban Block B 0.865 560 HED
Urban Block C 0.756 450 HED
Urban Block D 0.735 495 HED
Urban Block E 0.557 405 HED
Urban Block Fa 0.372 180 HED
Urban Block Fh 0.410 260 HED
Urban Block Ga 0.384 370 HED
Urban Block Gb 0.567 450 HED
Urban Block H 0.823 460 HED
Urban Block 1 1.218 517 HED
Urban Block 2 0.451 197 HED
Urban Block 3 0.749 366 HED
Urban Block 4 0.640 324 PUMP
Urban Block 5 East 1.000 355 HED
Urban Block 5 West 1.014 512 HED
Urban Block 5 Central 0.799 336 HED

Table 3 = Minimum OSD Requirements

341 Infiltration

The infiltration rate for the site has be determined to be 7x10°° by Coffey. Refer
Geotechnical Report GEOTLCOV24928AE-AH Dated 26 October 2016.

The tanks have been sized to ensure 100% infiltration into the subgrade with zero
outflow. This has the benefit of reducing the required pipe size in the surrounding
roadways as well as negating the need to OSD on the Open Space lots.

Civil Engineers & Project Managers
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3.5

3.5.1

3.5.2
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Water Sensitive Urban Design (WSUD)

Policy and Guidelines

The stormwater design considers the following guidelines:

. Australian Rainfall Quality (2006)

. Department of Environment and Climate Change NSW (DECC),
Management Urban Stormwater: Urban Design (Consultation Draft, 2008)

. Botany Bay Catchment Water Quality Improvement Plan (WQIP)

. Botany Bay Local Environmental Plan (LEP) 2013

Music Modeling Parameters

Climate Date

atal

Rainfall Station 66037 Sydney with 6 minute timestep was used in the MUSIC

model,

Pollutant Concentration Parameters

Stormwater pollutant parameters used in the MUSIC model will be adopted from

the following guidelines:

. NSW MUSIC Modeling Guidelines (CMA, 2010)

. Using MUSIC in Sydneys Drinking Water Catchment (SCA, 2012)

Pollutant concentration parameters for each land-use type adopted in the MUSIC

model are shown in Table 4a and 4b below.

TSS (mg/L) TP (mg/L) TN (mg/L)
Catchment Type Mean Std. Mean Std. Mean Std.
Dev Dev Dev
Residential/Commercial | 1.200 0.170 -0.850 0.190 0.110 0.120
Sealed Roads 1.200 0.170 -0.850 0.190 0.110 0.120

Table 4a Adopted base flow concentration parameters

Civil Engineers & Project Managers
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755 (mg/L) TP (mg/L) TN (mg/L)

Catchment Type Mean Std. Mean Std. Mean Std.
Dev Dev Dev

Residential/Commercial | 2.15 0.32 -0.60 0.25 0.30 0.19
Sealed Roads 2.43 0.32 -0.30 0.25 0.24 0.19

Table 4b Adopted storm flow concentration parameters

3.5.3  Objectives

These stormwater management objectives will be applied to treating stormwater
runoff from the development to meet pollution reduction targets outlined in Table

5.
Pollutants Retention Objectives
Total Suspended Solids (TSS) 85%
Total Phosphorus 60%
Total Nitrogen (TN) 45%
Gross Pollutants 90%

Table 5 Pollutant Retention

The proposed stormwater management for this development will also ensure the
Botany Bay LEP clause 6.3 (as stated below) on Stormwater Management is met.

(c) avoids any significant adverse impacts of stormwater runoff on adjoining
properties, native bushland and receiving waters, or if that impact cannot be
reasonably avoided, minimises and mitigates the impact

In order to achieve these reductions, a treatment train approach will be

implemented into the development where the following treatment measures

will be used:
. Rainwater Tanks — used for stormwater re-use from roofed areas
. On Site Detention - stormwater will be captured and detained in

0SD tanks (with infiltration if required) to capture water and slow
the discharge rates

. Gross Pollutant Traps (GPTs) — used to reduce the gross pollutants
from the stormwater runoff

. Tertiary Treatment Devices — used to reduce TSS, TN and TP.

. Vegetated Swales — used to remove coarse and medium sized

sediments from roadways and overland flow
Civil Engineers & Project Managers
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Stormwater Quality Improvement Devices (SQIDS)

Proposed SQIDs used in the proposed development are described in Table 7 below.

Element Water Quality Function Description Preliminary Specification
Rainwater Tank Stormwater Harvesting for re-use 10kL tank min. to be Properties assumed for modeling purposes:
(RWT) as Irrigartion and/ar grey water included to collect roof
runoff for each Block Volume below pipe 106
Depth above overflow pipe 0.2m
Surface Area: 10sq.m
Re-use: SkL/day
On-Site Detention Tank Provide temporary storage and 05D tanks to be included to ‘05D tank properties for modeling purposes:
{05D) control of stormwater generated collect all runoff from each
within the site Block Surface Area DRAINS
Extended detention depth: 1.5m
Exfiltration Rate Ommhr
Evaporative Loss % of PET: 100%

Pit Inserts (i.e.

Enviropods or Similar)

Captures trash, debris, and other
pollutants by catch basin inserts

installed in stormwater pits

Pitinserts to be installed in

all pits on site.

Treatement efficiencies of the pit inserts based on the

Enviropod treatement node provided by Stormwater 360:

Ts5: 55% retantion
TH: 20% retention
TP: 30% retention
Gross Pollutant: 100% retention

Primary Grass Pollutant
Traps —GPT {i.e.

Humeguard or Similar)

Remaoval of gross pollutants and
course sediments of low flow

events

Humeguard Unit to be
included to collect roof

runoff for each Block

Treatment efficiencies of the GPT based on Humeguard

node provided by Humes:

T58: 50% retention
TH: 20% retention
TR 20% retention

Gross Pollutant: 85% retention

Tertiary Gross Pollutant
Trap — GPT {i.e. Jellyfish

ar Similar)

Remaoval of fine solids, soluble
heavy metals, oil and nutrients
through filtration of low flow

evants

lellyfish Unit to be included
ta callect roof runoff for

each Block

Treatment efficiencies of the GPT based on Jellyfish node

provided by Humes

T35 85% retention
™ 51% retention
TP: 59% retention
Gross Pallutant; 99% retention

Swales

Remaoval of gross pollutants and
course sediments of low flow

evants

Swales to be induded to
collect runoff from roads

and open space

Swale properties for madeling purposes.

K {mjyr) o o
2000 {me/L) {mgfL)
55 5000 20.000 14.000
TF: 500 0130 0.130
T: 1400 1.400

Table 7 Statistics — Summary of proposed SQIDs
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Sediment and Erosion Control (Construction)

Stormwater runoff generated from within the works area during construction will
likely contain sediments and oils from construction machinery. A number of
options are available for the removal of these contaminants from stormwater,
some of which include:

. Wheel wash down/cattle grid at site access
. Sediment fence at downstream boundary
. Stabilisation of finished areas

Erosion and Sedimentation controls are to be installed and maintained in
accordance with Department of Housing (1998}, Managing Urban Stormwater,
Soils and Construction, Fourth Edition. Following are possible levels of control that
are to be constructed.

. Silt fences shall be installed along the base of excavated slopes and
stockpiles to prevent runoff.

. Kerb inlet sediment traps are to be installed at the completion of the
drainage works. Whilst works are underway, geotextile filter fabric fences
are to be installed around open pits.

Flooding and Overland Flows

The Stormwater Management and Flooding Report by Aurecon outlines the
flooding affects of the development. Section 4.2 states:

“The proposed stormwater management strategy outlined in this report will lead
to a reduction in the peak runoff from the site through the inclusion of a number of
techniques:”

. Increase in permeable surface area by 15% of total site area
. On-site detention tanks

“Our preliminary analysis, based on the rezoning Masterplan, has resulted in the
reduction of peak flows for all storms up to the ARl 100-year storm. Detailed
analysis is required at the Development Application stage when the building
footprint, external access roads and parking and landscaping is detailed to a stage
that permits the location of the required vegetated swales and underground pipe
system.”

Within Section 4.3 of the report Aurecon summarise that with the increase of
permeable areas and inclusion of on-site detention basins, the peak stormwater
flows off site post development will be less than pre developed rates. This is
stated in Section 4.3 as follows:

“The reduction of the existing site discharge to less than the Sydney Water
requirement will lead to a reduction in the runoff of stormwater from the site onto
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the external roads and the collection of this water into the stormwater pipe
system that serves these roads.”

3.6.1 Flood Levels

External Flood Levels along Bunnerong Road and Heffron Road have been
determined by the Aurecon Report and are to be adopted when setting habitable
floor levels with adequate freeboard. Refer to Figure 3 below for extract of Flood
levels.

Figure 3 — Flood Levels (Appendix D — Aurecon Flood Report)

Car park entry levels and habitable floor levels are to be 300mm above the
adjacent top of kerb as per Part &(v) of the DCP.
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Utilities

Aurecon Utilities Report

A Utility Services Infrastructure Report Rezoning of Lot 1 DP 776089 Eastgardens,
Report Ref: 211530, 8 August 2011 Revision 2 by Aurecon discusses all utility
services across the site and proposed works required to service the development.

Based on the Aurecon Report and the MotMacdonald Feasibility Application the
following warks are required for each utility to service the development:

Potable Water (WSC MotMacdonald)

The water servicing coordinator will determine if there is enough capacity within
the existing water main to service the proposed development. For the internal
water reticulation of the site the following will likely be required:

e A water main extension must be constructed along proposed roads to
provide frontage to all lots

¢ New 200mm Diameter mains have been installed within the road reserves
of Stage 1 that can provide connections to the proposed additional Urban
Blocks.

* A proposed 200mm Diameter main may need to be required to
interconnect the two existing water mains in Heffron and Meriton Blv.

A feasibility application under Case Number 160744 has been lodged. The
development will be subject to Section 73 Application by Water Servicing
Coordinator.

Recycled Water (WSC MotMacdonald)

Based on advice from Sydney Water there is no proposal to provide recycled
water to the development from outside sources. Rainwater tanks and grey-water
treatment tanks may be incorporated during detailed design to reduce the
requirement of potable water.

Sewer (WSC MotMacdonald)

Itis anticipated based on previous advice from Sydney Water that there is
adequate capacity within the existing sewer to connect the development.

As part of the previous stage of works a section of the existing Sydney Water
sewer pipe traversing the site has been relocated to avoid future lots. The
existing 375mm Diameter main running through the site may need to be adjusted
to suit the proposed layout and sewer reticulation mains extended to service the
individual Urban Blocks, subject to Sydney Water requirements.
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A feasibility application under Case Number 160744 has been lodged. The
development will be subject to Section 73 Application by Water Servicing
Coordinator.

Electricity (By Others)

Agreement will need to be reached with Ausgrid for any HV lead in services.

Any reticulation within the development will include the normal cabling, ducting,
road crossings, HV substations, lot connection boxes and street lighting. It is
anticipated any electrical cables will be installed within a shared trench with gas
and telecommunications.

Subject to ASP1 design and Ausgrid Approval.

Telecommunications

This development will require the upgrading of all future telecommunications
infrastructure to optical fibre in order to comply with the requirements of the
Federal Governments NSW Policy. The extent of these upgrade works will need to
be confirmed with Telstra.

Gas

Based on advice from Jemena there is adequate gas supply within the existing gas
infrastructure to service the development. Gas mains (PE), compressors, vents
and lot connections will be installed as required by lemena.
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5 CONCLUSION

This report has demonstrated that a storm water system consistent with good
management practices can be provided for the proposed development and can
achieve the target requirements for Council and Sydney Waters OSD and WSUD
principles.

The Aurecon Utility report indicates all other required services for the
development are within the vicinity. All supply and connections will need to be
confirmed with the relevant authorities.
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From: ORTEGA, FERNANDO [mailto:FERNANDO.ORTEGA@sydneywater.com.au]
Sent: Monday, March 31, 2014 12:07 PM

To: Anthony MclLandsborough

Ce: JEYADEVAN, JEYA

Subject: RE: Pagewood Stormwater Options

Good morning Anthony

We are comfortable with Option 3. However, please note this site was part of a previous
development application to Sydney Water for Subdivision of Lot 1 DP 776089.

Sydney Water’s requirements must be met. Please refer to Case Number 124768 and/or
attached Terms of Reply for stormwater which were included in the NOR.

0SD is required for this site. As per Sydney Waters requirements on Case Number 124768 for
the proposed subdivision of Lot 1 DP776089 OSD is required for the discharge of stormwater
into Sydney Water system.

05D of 18 cubic meter / 1000 square meters
Permissible Site Discharge of 35 litres per second per 1000 square meters
B Must comply with Councils OSD requirements

Water Sensitive Urban Design

Direct Connections to Sydney Waters stormwater system must meet the following stormwater
water quality targets, as per WSUD MUSIC model.

90% Gross Pollutants
85% Total Suspended Solids
60% Total Phosphorous
5% Total Nitrogen.
Flood Study, please refer to the flood study for Subdivision of Lot 1 DP 776089
Stormwater Easement requirements

| will be happy to meet and discuss these with Jeya as he was involved in previous discussions
later in the week preferably Thursday afternoon at 1.30 pm or morning

Regards

Fernando Ortega Senior Asset Planner, Land and Waterw

Liveable City Solutions | Sydney Water

Level 10, 1 Smith 5t Parramatta NSW 2150

PO Box 393 Parramatta NSW 2124

T02 88435207 | M 0407702994
iernando.orte_ga_@sydne\.fwaier.mm.au | sydneywater.com.au

Appendix

ATEL

ABEN 96 130 882 405
REVISION 02

Iltem 8.5 — Attachment 16 831



Council Meeting

12/06/2019

Iltem 8.5 — Attachment 16

atal

Appendix B

Removed From Report

Appendix

ATEL
ABN 96 130 882 406
REVISION 02

832



Council Meeting 12/06/2019

atal

This page has been intentionally left blank

Appendix

ATEL

ABN 96 130 882 405
REVISION 02

Iltem 8.5 — Attachment 16 833



Council Meeting

12/06/2019

Iltem 8.5 — Attachment 16

atal

Appendix C

Civil Stormwater Plans

Appendix

ATEL
ABN 96 130 882 406
REVISION 02

834



Council Meeting

12/06/2019

CH240

CHZ20

ON SITE DETENTION = 370m” [MIN.)

CHZ00

PROVIDE RCP STUB WITH

END Ca

FOR FUTURE
CONNECTION

@
X

0ZH)

ON SITE DETENTION = 450m” (MIN.)

—PROVIOE RCP STUB WITH
/ END CaP FOR FUTURE

- COMMECTION

0%HI

09H]

- WG
PPQV\.-J!-R:-.P STlIﬁ!MT"—-._ STREET (HL01)
AP FOR FUTURE. _ al i
OGS T —I.f +
CH180 - F T
)
S TRANSITION -
FROM K&G TO A -
KT OVER ?m -~ =
=T
- LU"JIPU[I NLM‘ Ha"'lBLnU\ REXISTING =
o] = STORHWATER P 2
| Z
L s
2
TRANSITION .| <4
1 £
I CH160 R ’ &
|| = ON SITE DETENTION = 405m° (MIN.) =
|  35m =
|| = AE §
2 =
z
|4 : =
: &
J
g
' CH140
| ON SITE DETENTION = 495m [MIN.) /
I )
o
el ¢ a JRansTion — TRANSITION
' .l e e Y E
{ | ¥
[ < | AL
| FOR CONTINUATION REFER TO DRAWING DACB12 Rco A f
Bar Scales Client Drawn H Project 130-150 Civil Engineers and Projact Managers
1:250 - -
THIS DRAWING CANNOT BE | g Designed Level 7, 153 Walker Street
copre or repropucen | | /| IKARIMBLA e — BUNA\I ;GRSV?SO%OAD AN 90130802 405
ANY FORM OR USED FOR ANY | 2 I’\_ CONSTRUCTION SERVICES (NSW)  |Grid MGA ek Jet 2 iz
; s " o o OTHER PURPOSE OTHER THAN| & FTVLMITED Heght  aun Approved |y STAGE 2 o ot
i THAT ORIGINALLY INTENDED Level 11, 528 Kenl Street, Sydney NSWW 2000 Datum Title ih@atnalan
1BVEAT TS0 @A WITHOUT THE WRITTEN Tel (02)9267 2688 Fax (v2) 9287 2777 SITEWORKS AND Stats
PERMISSION OF ATL e e e STORMWATER DRAINAGE | ;h QRAPPROVAL
& | ISSUED FOR APPROVAL 130818 Intermit: hitpciww. meritan.com.au - -
PLAN Drawing No. Project No. ssue
3sue Description Date SHEET 1 DAC810 13-155 A
— — — S 100 on Origine? F:\13-155 Pagewood\Drgs\Civil\Final\800_DAC Stage 2\DAC810.dwg

ltem 8.5 — Attachment 16 835



Council Meeting

12/06/2019

08H2

CH240

CHZ220

00LHI

0ZLH)

0%LH)

ON SITE DETENTION = 180m’ (MIN)

09LH]
08LH]

00ZH)

0Z¢HI

0%ZH]

~PROVIOE R(P STUB WITH
END CAP FOR FUTURE

09ZH]

COMKECTION
u;_.-\.
o
= b = ON SITE DETENTION = 460m’ [MIN.?‘
b —
<t L PROVIDE RCP STUB WITH
3 DACEDS E 4 END CAP JTURE
= = - - - COMMELTI
B v, W)
& /-m 'r.L?aaIé;' —
° By A ON SITE DETENTION = 260m® {MIN.]
- 1 E— 2l e
& CH160 _— VR
3 25m 250, 30m J20n] 36m_ 25m L1 | 25n
= TRANSITION —~ b = TRANSITION
= ROM KBG - S [ 1~ Frovrio o
= LT 0ER o | Ry oven In
o Al
Z
ON SITE DETENTION = 405m’ (MIN } /
.
! (2 \
CH140 Lo |
= ] 4
Tl ) ®
o N d ..%’
| =4 ! i o
M o ' 1l i &
1 = ' Il X i
:: : TRANSITION —- =1 | ! ol i = TRANSITION §
FROM ﬂ.TIFJ “"'\\_\. o e " ] i A - I'-"_"m-tﬂ 19 )
gacs; froovER & I l |l eV i FOR CONTINUATION REFER TO DRAWING DAC813 / L@
o THIS DRAWING CANNOT BE o o 250 — ~ - 130-150 s M:; :nr:m Street
=0 7 ’ Signes i er St
CSPIED O:VREPRODUCED ~n|2071 KARIMBLA . BUNNERONG ROAD Nortn Sidney NSIV 2060
g8 ¢ 4
ANY FORM OR USED FOR ANY | & P\ CONSTRUCTION SERVICES (Nsw) [ar MGA Checked PAGEWOOD To hznssn ey
v 5 0 5 20 50 OTHER PURPOSE OTHER THAN]| & = PTY LIMITED Heoht s pproved Py STAGE 2 ma‘?ﬁ;ﬁ;ﬂ 1055
THAT ORIGINALLY INTENDED Level 11, 528 Kenl Street, Sydney NSWW 2000 Datum Title ih@atnalon
1250 @ AT 1:500 @ A3 WITHOUT THE WRITTEN Tel: {02) 687 2888 Fax: (2) 9287 2777 SITEWORKS AND “*"EOR APPROVAL
Errail infofdesign meriton cam au
A ISSUED FOR APPROVAL 13-08-18 PERMISSION OF ATEL et it Junew meriton com au STORMWA;-LEARNDRAI NAGE Drawing No. Project No,
ssue Description Dote SHEET 2 DAC811 13-155 A
S R e

ltem 8.5 — Attachment 16

F:\13-155 Pagewood\Drgs\Civil\Final\800_DAC Stage 2\DAC811.dwg

836



Council Meeting

12/06/2019

0ZHI

07HD

FOR CONTINUATION REFER TO DRAWING DACB10

09HD
08HJ

CH120

CONSTRUCT NEW CHAMBER OVER
EXISTING STORMWATER PIFE

PROVIDE RCP STUB WITH—"
END CAP FOR FUTURE

~PROVIDE RCP STUB WITH
END CAP FOR FUTURE
COMMELTION

0%LHD
09LH)

08LHI

CONNECTIIN

IL21bi,

- @alll . ki ??5-

PROVIDE RCP STUB Wi TP—/
ENDCAP FOR FUTURE

CONNECTION

ON SITE DETENTION = 500m® (MIN.)

EXISTING STORMWATER PIT T0 BE—"
DEMOLISHED L REMOVED OFFSITE

CHBO

EXISTNG KERB T0 BE DEMOLISHED 4 —
REMOVED DFFSITE -

@k

TRANSITION =~
FROM KEG TD
K& T OVER 2m

CH60

—PROVIDE RCP STUB WITH
| END CAP FOR FUTURE
| COMMECTION (TYPICAL]

18 0m

PROVIDE RCP STUB WITH—"
END CAP FOR FUTURE
CONNEC Tios

CHLO

CHZ0

004 FOOTPATH—,

. |
L31F] —— — — — — — -—_'—J“&j
i e ~ o
.
DEMOLISHED & REMOVED OFFSITE
s
“—CONNECT T0 EXISTING STORMWATER PIT
£ TING KERB 10 BE DEMOLISHED
REMOVED OFFSITE
3
ON SITE DETENTION = 560m” (MIN.)
~— TRANSITION
FROM K&G 10
KET OVER Im
jual
=
3
___——CONNECT TO EXISTING STORMWATER PIT =
— o
=
=
2 =
j‘u_\_ # =1
D =
@) ™\ -
\
N &
. s
- pre
“—FROVIDE RCF STUB WITH o
END CAP FOR FUTURE g
COMRECTION =
<
>
=
=
=
o
=
=
S
s

)
s

— SMOOTHLY JOIN T EXISTING
KERB AND TOE 1

g

g

MERITON

T e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e

g

KERE AND TOE wi,
CHO.000===""7" ||

SHOGTHLY JOIN T0 EXISTING—5 >

JOIN FOOTRATH

BOULEVARDE \ Q

.__-m.=.=,.=,n.m:..:ﬂ:h.}n.:\.:h.:..:.ann.:ﬁ.:..:.a:,ﬁnn:.n:.ﬁnﬁm:.nﬁnng

g g [

Bar Scales Client Scales Drawn JH Project 130-150 Civil Engineears and Projact Managers
THIS DRAWING CANNOTBE | 3 1771 ¢ ARIMBLA R BUNNERONG ROAD (T e S
COPIED OR REPRODUCED IN | 5 ABN 96 130 882 405
ANY FORM OR USED FOR ANY | 2 B CONSTRUCTION SERVICES (NSW)  |sria MGA Checked PAGEWOOD Ter ozsesmrT
5 w 5 B OTHER PURPOSE OTHER THAN| = PTYLIMITED Height — app Approved | STAGE 2 w2 ot 20
THAT ORIGINALLY INTENDED Level 11, 528 Kanl Stieel, Sydney NSW 2000 Datum Title fogeneay
1:250@ A1 1:500@A3 WITHOUT THE WRITTEN Tel: (02) 9267 2888 Fauc (02) 9287 2777 SITEWORKS AND smusFOR APPROVAL
Ernail infadesign mariton som au
4 | ISSUED FOR APPROVAL 13-08-18 PERMISSION OF ATSL Inbermit: hitpciwuw. meritan.com.au STORMWATER DRAINAGE
_ — — PLAN Drawing No. Project No.
ssue Description Date SHEET 3 DAC812 13-155 A
— — — T 100mm on Original

ltem 8.5 — Attachment 16

F:113-155 Pagewood\Drgs\Civil\Final\800_DAC Stage 2\DACB12.dwg

837



Council Meeting

12/06/2019

rg ——1 — . FOR CONTINUATION REFER TO DRAWING DACB1
CH120 FRor KL 1o RO 46 T0
KAT OVER 2m ) KET OVER Im
[ [} —
T T L
~ ~ ™~
= [y £~
o o =13
el
1 I
|
|
CH100 3375 1
1
- ———- s
|
ot g\l
CH80 :
I
TRANSITION —~—__ _— TRANSITION |
FROM KRG TO T~ FROMKEG TO DACBOS ¥
K&T OVER 2m K&T OVER 2m ]
- F]I\{ & i
—~ I
I@‘/' T PROVOE RCF STUB WiTH 1
END CAP FOR FUTURE [
CONNECTION
|
ON SITE DETENTION = 450m’ (MIN.) |
S
CHe0 g
=~ 2 !
= - I 3
2 I| i
= Y|
< | ¥
3 |
S b
E ON SITE DETENTION = 560m® (MIN.) i
2 i
r4 1
=} M
< I
2
= CHL40 ==k
g ~
o i
Z
o
wH
= TRANSITION 2 J
.~ FROM KZGTO ¥
KLT OVER 2m
CH20
/— SMOOTHLY JOIN TO EXISTING
/" KERB AND GUTTE
2 L T = f &
1 I © MERITON
.=,.=.j;=l..=..=..=..=‘.=, CHD.000 .
- = Bar Scales Drawn H 130-150 Civil Enginears and Pm,ad Managers
COPIED OR REPRODUCED IN KARIMBLA = BUNNERONG ROAD T Sy 2o
4
ANY FORM OR USED FOR ANY CONSTRUCTION SERVICES (NSW) Checked PAGEWOOD fBN e T a2 a0e
; " - ’ o OTHER PURPOSE OTHER THAN - FTVLMITED Approved |y STAGE 2 o
THAT OR[GINALLY INTENDED Level 11, 528 Kent Street, Syﬂney NSW 2000 infodiatl net au
DBVEAT TS0 @A WITHOUT THE WRITTEN Tel (02)9267 2688 Fax. (02) 9287 2777 SITEWORKS AND S OR APPROVAL
Ermail: infoidesign meritan com au
& | 1S50ED FOR APPROVAL 13.08-18 PERMISSION OF ATSL Intermi: fitpclhuw merton. com.au STORMWATER DRAINAGE
ol s - i PLAN Drawing No. Project No.
ssue| Description Date SH EET 4 DACB 1 3 1 3‘1 55 A
— T— S 100 on Origine? F:\13-155 Pagewood\Drgs\Civil\Final\800_DAC Stage 2\DAC813.dwg

ltem 8.5 — Attachment 16

838



Council Meeting 12/06/2019

atal

Appendix

ATEL

ABEN 96 130 882 405
REVISION 02

Iltem 8.5 — Attachment 16 839



Council Meeting

12/06/2019

Iltem 8.5 — Attachment 16

atal

Appendix D

DRAINs Model and Results

Appendix

ATEL
ABN 96 130 882 406
REVISION 02

840



Council Meeting

12/06/2019

atal

DRAINSs Model
9012-01-Pagewood-DA_STAGE 2.drn

B 9012-01-Pagewood-DA_STAGE 2 - DRAINS
File Edit Project View Draw Run Help

DIS|E & ol|w@|<|B] ol|v|ww|| @@ o al@

€ 522844
Fs2zei1 (3
o

Qeszen
STEMrsdl

S

1
o 52ZHN

Appendix

ATEL

ABN 96 130 882 4056
REVISION 02

Iltem 8.5 — Attachment 16

841



Council Meeting

12/06/2019

Hame  Type
B2 OnGeads
[ OnGrade
ab OnGeads
ar OnGrage
aB OnGrade
Ao OnGeads
a0 s
ALl e
Al s
Al tagp
AL Node
P OnGrade
S Onade
TH Oneage
i OnGeade
Kl sg
Klb  OnGrade
k1 OnGrads
kI Oneace
' OnGeade
e OnGrade
Lt sag

L sag

13 sag

. s

L1 OnGrade
I Onteads
wa s

L OnGrade

A fap

a1 OnGrade
[ OnGeade
SIHL Hode

5282 OnGade

DO Onbeade

21 s
st Sa
5242 OnGrade
w240

271 OnGade
S2NL hnde
S2WiL OnGrade
=Wl h

S5 Mnde
Bl sag

c1 OnGeads
S2W/L  OnGrade
231 W
S2I4/1 Node

ST Sag
261 Sig
Skt Node
82201 hose
i sy
O5E W2 Hode
D112 Nnde
OS1EATY Nods
ELT
s Say
mwr s

82307 Ont
2141 OnGrade

Hose
S2kL OnGrade

Warsion 13
famiby G Bondng Brers
Velusa  Chasge
i coett. b
JUMETION 09 ¢ 0.8 GRATED SR 01
JUHCTION 094 008 GRATED SUR: o
INCTION 15 7.2 ML LI 11
GRATED 88 2.4 UMTEL LEFT (5
JUKETION 123 1.2 INFILLLID o
GRATED) 82 2.4m LMTEL LEFT 15
SRATED ¥E 2.4m UNTE E LEY
WHETION 1231210 n 1
JUHCTION 1241210 n (5
HWHETION 125 7.2 5 2
JUMETION 131 1.2 IMFILLLID 14
JUHCTION 05 ¢ 0.6 INFILL LID 01
GROSS PO FUMEGLIARD 15
WMETION 125 7.2 MILLLIE as
JUHETION 084086 5 25
JUNCTION 0.9 1 0.8 GRATED SUR 11
JUHCTION 0 £ 0.9 GRATED SLR. s
JUNCTION 993 0.9 GRATED 5UR or
SHATIE 81 5.0 UBTHL RIGHT 2
JUHETION 134 1.2 INFILLLID L7
THETION 035096 5 01
JHCTION 095006 5 01
TUHCTION 035086 n LE}
IWHETION 49500 G © b
GRATED €8 3.0m UMTEL LEFT 25
IWMCTION 123 1.2 INLL LT 14
GRATED BE 2. LNTE 5 12
JUKETION 393 0.9 INFILLLID o
GRATED) 68 3 0o LMTEL LEFT 1
JUMCTION 06 % 006 GRATED SR 23
GRATIE B 5.0 LT 5 a1
JUHCTION 124 1.2 INFILLLID 02
GRATED B8 3.0 UMTEL 54 FHgh 25
WHETION 05066 5%
SRATED W8 2.4m UNTE 5 53
SNATIEE 2 Am LT n o
GRATED 820 3 UMTEL LEFT 53
GATIE 61 3m LT LT s
JUHETION 130 1.2 INFILLLID 18
GRATED B8 7 m UTE 5 o
GRATED B 2.4m LNTE 5 01
GRATED 820 3 UMTEL LEFT 53
SATIE 61 3m LT LT a1
GRATED ¥ 2.4m UMTEL RIGHT 5%
GRATEDEE 7 4m UNTE 5 14
GRATED B0 LNTE n 53
GRATED) B8 2.4m LMTEL RIGHT LX)
GATIE E 2 Am LBTHL LT a4
GRATED) €8 2.4m UMTEL LEFT 53
STUR (FUT AR SEAL A Y 3
DISH ORAILD 6 4 008 ¥ GRATE 53
OIS ORAINL 6 2 0.0 % GRATE as
GRATEDIEE 2 4m UMTEL LEFT 22
GRATEDY 68 2 4m LMTEL LEFT 16
JUMETION 125 1.2 INFILLLID 14
IIMCTION 091 0.0 GRATID SUR. 11
JUHETION 0.3 1 0.8 GRATED SR a
IHETION 125 2.2 ML LT 12
GRATEDY 68 2 Am LMTEL LEFT 16
SRATEDVEE 2 4m UMTEL LEFT oy
GRATED) B8 2.4 LUMTEL LEFT 04
GRATED 88 2.4 UMTEL LEFT or
HHETION 1952010 a
TUHCTION 2940811 5 0z
JUMETION 094 0.9 GRATED SUR 03
JUHCTION 126 1.2 INFILLLID 1
SRATED) B8 2.4m UMTEL RIGHT 11
SATIE 614 9m LT LT 17
GRATED) 68 24m LMTE 0 a7
GRATEDHEE 2 4m UMTEL LEFT 12
GRATED 6 2.4m LNTE » 05
GRATIEE 7 4m UMTIL LEFT 13
GRATED) 88 2Am UNTE ® 23
TUMETION 09 % 0.9 GRATED SUR 15
IMCTION 0% 1 0.0 GRATID SUR. 11
JUHETION 134 1.2 INFILLLID 18
GRATEDHBE 2.4m UMTEL LEFT a3
GRATEDY 68 2 Am LMTEL LEFT a6
SRATEDEE 2 4m UNTE ® as
GRATIE B 2 Am LML LT 4
GRATED 8 4 UWTE n EEl
SHATIE 8 2 Am LT = a3
GRATEEY 68 2 4rm UMTEL LEFT EHY
SRATEDEE 2 m UNTE n as
GRATED) 88 24m LMTE 5 a3
GRATED 88 2.4 UMTEL LEFT 22
GRATEDVEE 2 4m UMTEL LEFT EE}
GRATED) 82 2.4 LMTEL LEFT a3
GRATED 6 2.4m LNTE Y 1
GRATIEE 7 4m UMTIL LEFT 1%
GRATED) 82 2 4rm LMTEL LEFT 1
GRATEDV6E 2 4m UMTEL LEFT 53
GRATIE B 2 Am LB TL LT s
GRATED 8 L4 UWTE w 2
GRATED B8 2.4m UNTE n 2
GRATIE B 2 4m LT » as
GRATED B8 2.4m UNTE n L5
GRATED) 88 24m LMTE 0 01
GRATED B 2.4m UNTE 40 1
GATIE 8 2 Am LB THL LT 14
GRATEDV6E 2 4m UMTEL LEFT 14

GRATED) 82 2.4 LMTEL LEFT

Iltem 8.5 — Attachment 16

s
Bl )

Maxbond Bane
Dagts fm) Inflm

01

a1

a1

015
o

013
015

02

0

COCEECOC0POOCOO0CCOCOONN00C00DOC000 0000000000000 DO0000000D0E000000000C000000000000000000E0000000000000000000000000000B00000

Wiscking

Fatur

282

[H

e il Bar bl
[
2ZETE o SC006428 10 ks

203001 Ko
6245080 o

6243004 o

b

Shexct Lens Kydragrach

LoEem
LA36008 1

o

EEE RS A SRR RS ESEESERERSSRENEEEEREEEESRERESEEREEEEEEESREREEEEEEEREEEEREEESREEEEEESSEEREEEESEREEEEERERESEEREREEESEE NN

842



Council Meeting 12/06/2019

DETENTION BASIN ETAIS

Wame  Ume Sk dres Comtra BL B3t Famly Bt Type ¥ WD Cresthl Crevtteng il
BuBz Orlies w ne 359124 6292883 Yas 128 4 1060m0
BuE artice 10 n 3334 F2ITTE Vs a5 4 1980745
BB e ETERT 60D GIAZETS Yas mas 4 1060750
BuBSE arfice 155 s 6623 EIAZESL Vas nws 4 18e07ss
BuR Hone. EHTA 62975 o 1960760
BuBsC Orlies w5 1es 35911 EIAZENT Yas 07 ERRTEE
BLenc ortiee m ae A0 6292509 Yes 23 4 1BiEcE
[ arfiee o ne FIGAIS  GIATAY e 1264 a3
[ arfiee W onm ey 1 4
[ arfier B/ s FIBCADE  KITBTE Yo 125 PR
BLetGh M ms JEHTNE EIABNE Yas ne4 4 LBEEcE
BLetGa m a3 JEMEE 6143050 Yas a3 4 LBEEcE
BLaE e 10 W JEHLE EIATEE Yas mis 4 LBEEcE
BLoE e m ptl JELE EIAZ0E Yas n 4 LETEE
BLecD e w0\ TS G Ves mis 4 LETEE
BLoa e 2 it} 5HEA BIATLL Ves » 4 LETEE
203 200
SUB-CATCHMERT BETAILS
Wame  Piior Tl Pawed  Gass S Paved G Supe  Paed  Gras Supp  Pawd  Gms Suse Fawed  Gram
Wode  Awx b Mer e e Lesgth  Lengtn  lengh  SlooslW] Sope  Skee  Rosh  Rough
% " = I min) "l m} = x = =

55 15 o n 5 a

s 5 o 5 n o

a0 1 o 5 n o

a0 @ ° 5 a o

3 s a 0 P o

55 15 o m 5 a

5 45 o 1w n o

55 45 o 1 n o

58 5 ° w s o

2 5 a 5 n o

a5 5 o 5 m o

s 5 o s n o

as 5 o 5 w @

a0 a ° 5 n o

a0 1® a 5 n o

50 bt o 5 n o

s 5 o s n o

as 5 o 5 w @

a0 ® a 5 P o

a0 ® a 5 n o

a0 bt o 5 n o

a0 1 o 5 n o

a0 ® o 5 w @

a0 ® a 5 P o

a0 ® o 5 Bt o

a0 bt o 5 n o

a0 1 o 5 n o

a0 @ ° 5 n o

a0 ® a s P o

a0 n o 5 m o

a0 © o s n o

a0 1 o 5 n o

a0 @ ° 5 a o

a0 1 a 5 1 o

a0 w o 5 w )

a0 © o s n o

a0 ® o 5 w @
cuz 11 s a0 b a 5 b o
i oui 0283 a0 1 a 5 1 o
Cann  Ans 0. 0 w0 o w w o

Iltem 8.5 — Attachment 16 843



Council Meeting 12/06/2019

cat a1 nasL2 a0 n o H n o
car 03 .8a07 a0 n El 5 b o
Csim 1A [EEE El an o 5 m o
Wz se naaLe a0 w o 5 w )
CElEE 1AM 0.4362 a0 @ a 5 n o
a0 10 o 5 n o
a0 b a 5 b o
a0 o 5 n o
a0 o 5 w )
a0 a 5 n o
a0 o 5 n o
a0 El 5 n o
a0 o 5 n o
a0 a 5 n o
a0 a H n o
n o 5 n o
20 o 5 n o
a0 o 5 n o
a0 a 5 n o
a0 o H n o
a0 o 5 n o
20 o 5 n o
a0 o 5 w )
a0 a ° 5 n o
a0 1 o H n o
a0 ® o 5 m o
20 n o 5 n o
a0 ® o 5 w @
a0 a ° 5 a o
a0 10 o H n o
a0 bt El 5 n o
20 n o 5 n o
a0 w o 5 w @
a0 © a s n o
a0 10 o B n o
a0 bt o 5 n o
a0 o 5 n o
a0 o 5 w )
a0 a s n o
a0 o 5 n o
a0 o 5 n o
a0 o 5 1 o
a0 a 5 n o
a0 a s n o
a0 o 5 n o
20 o 5 n o
a0 o 5 n o
a0 a 5 n o
a0 o H n o
a0 o 5 m o
20 o 5 n o
a0 o 5 w @
a0 ® ° 5 n o
€S1D/L Blonh 0772 a0 10 o H w o
Copesd 51701 08827 0 50 o 5 n o
CSIRL LRI 4331 a0 w a 5 n o

Iltem 8.5 — Attachment 16 844



Council Meeting

12/06/2019

FEEOETAILS
Wame  fom o legth W B
ml m =
vs  ziam o 213
1887 L3SE 21278
18363
11088
17868
rsen
17517
17308
11248

P
(S
FRB
Palig
Ps1ige
L
FaLuE
pEL AT
Rl
Ps1ie
PaLa0
P31/ S
paz

PAZ)
Pa2
ra3
Fad
pas

52F/2

szcrs

[ s2w
PSIWZ SIWZ A2
[T T T
PSIZE SEEE A3
PEIDUT BLmE A%
REIIAM BLatD  SPEA
PSITATL SIINT A2
PRLIVL BLoh A
PSITWI SEEVL SERML
PEIRA BRA dzAN

Iltem 8.5 — Attachment 16

Eipals

et

W B

Chyfro= & Cg

Leuer
LHI
LH2

as

0B O0OCDOD0OCO00DCOO00C0000C0000000000000000000000000000000000000000000000000000C000000000000000000000000000000000000000000000D

o
Imi

imy

non

845



Council Meeting 12/06/2019

DETALS of SERVICES CROSSING HES

pe the Dovom beighiofSChy Dot Vegntof bche -
o geei=) m) mh o Ewel=1 m) G Eweim fm e
CHANEL BETAILS
Hame Fram Ta Tyee Length  WYEIL oEL Sope Base WdtLE Sope RB. Sepe Mannisg  Depth Raofed
imy =l im} L] =1 % (1:7) n Im}
CNIRFLOW ROUTE BETAILS
Hame Ta Traval Sl Craan i Crena Sute Dupth Sulebusth Sale Bad VS Acea o usi LT
Time. Level Length  Coefl.C Section  Major Stor Minor Stor Dey Shope Comaributing
me = Vml bembed s %

1 an @ LETsmead ol 0 08 1 0 TiestE e
' au o o4 3 o st T2
L Gt 014 o4 : o SaaEsTs 21164
L ale o1 o4 1 0 saanesTa nae
1 Qe 01\ 04 03 0 SUESTS 21564
L ae 0@ 08 0 0 SOESTE pre
' G o o4 3 o suatstt e
L ate 014 o4 1 0 saanesTe 2101
L ale o1 o4 1 0 LEE-E 210
1 awe  om 04 1 o saest
L 0 o1 04 1 o 232
PR f G o o 3 o resse mss nn
L ate 014 04 07 0 sgmes 203
1 nm 2 au o1 05 0 0 reams 1 am
1 Qe om@ 04 0 u LEEE 2136 LE
1w 2 au 0w 08 23 ] 21388
: au o o 3 o 1
L au 014 o4 1 a
I 1 1 0 om0 a8 o n
1 m2 2 aie o1 08 1 0 i
L au o1 08 1 o
t W oo o4 : o 106
L au o1 o4 1 0 108
1 au  om o4 1 u nam
L ae o 04 1 0 22683
L au 01 1 1 ] o
t ate o : o e
L au o1 1 0 nsel
1 aw  om 1 1 u nsa
L a0 04 1 a 2184
' au o o4 3 o 1
L a0 o4 : o e
L ale o1 04 1 0 18t
1 au 01 06 1 o 23187
L au 014 04 1 a 2268
' au o on 3 o P
L au o1 o4 1 0 21
L ale o1 o4 1 0 253
1 awe o1 04 1 u 081
L el 01 04 0s ] 223m
: G oo o4 ¥ o o
L ate 014 o4 1 0
1 au  om o4 ar u nm
1 au om0 a7 0 o
L au o1 04 : ] 2183
t W o 04k o Pre
L au o1 o4 1 a 1
1 au  om o4 1 u 7164
L ae 014 04 0 a 21584
L au 01 04 o ] 3
t U o o4k o priees
1 au o1 98 1 0 21
1 au  om o4 1 u nn
L au 01 04 a3 a 21582
' au oo w4 o o 1
L 01 01 o4 s o
L au o1 o4 27 0 21967
1 au om0 a7 o 21987
L au o1 08 1 a w5
' au oo on 3 o 2z
L au 014 08 1 0 naa
L au o1 98 1 0 nm
1 au o1 06 1 o n7m
L a1 o1 08 1 ] 2117
: G o o 3 o san
1 01 01 08 1 0 10m
1 o om o4 1 u nm
i aie 0 04 08 a 76
L ale 01 04 08 ] 278
t as 3 1 : o s
L as 3 1 1 a wm
1 au  om 08 1 u e
L au 01 08 1 a s
L au o1 08 1 ] 2250
t u o 0 : o )
1 au o1 08 1 0 66
1 au  om 08 1 u 1538
L au 01 08 1 a z2am
L au o1 08 1 ] w2
t u o 0 : o 2y
L au o1 98 1 0 nen
I au o on 3 a oy
L au 01 08 1 a 22338
' G o o 3 o s2am
i a0 08 1 o 70
1 au o1 98 1 0 a1z
L a0 08 1 a 1238
L au o1 08 1 a ey
' au oo on 3 o san
L au 01 08 1 a 10m
1 Qs LAL 04 1 o 8
i a0 08 1 a 108
L au o1 08 1 0 e
: au oo o 3 o o
1 o 01 08 1 0 nsw

1523001 81060 S20 1 au LEL] s 1 L] 508

PR simi o saad L a0 08 3 a e

P snz s L au o1 08 1 0 fere

FIGT SI&72  SrR1 1 a4 014 45 1 o 135E

FE2W/E STW2 owE 1 a4 014 06 1 o

s s N 1 Qs 0aa s 1 a

FS278/2 S2TAR  INL 1 Q14 014 s 1 o

PREL SR ST L au o1 08 1 0 2108

Iltem 8.5 — Attachment 16 846



Council Meeting

12/06/2019

PEE COVER DETAILS

Hame
FLIEN
PHZI
PH2
[
pat

PSR
Fa1200
Ps2TF
PR Tas
Ps272/1
1!
[
P2/
a1
pS2EA
[
[T
PS2WiL
[
Ps2TL
paL
PS2IH
i Al
a1740
PSLINL
Pa1THL
PS2RA

This made! has 5 piGes wAIh non-ret vaives

Tope
3
3
=3
RCP
ner
R
ReP
=3
R
e
Bax Cuver
ner

=3

=3

ner

e

ReP
=3

ReP

R

ans

Safe Covnr Cavm )

Unsate.
=

Unsate
Y

Unsate

™
057 Unsate

Unsate.

Unsate.
Uniate

Unsate.
Unuste
™
045 Unsate
057 Unsale

unuste
0.4 Unsate

.
0.33 Unsate

Iltem 8.5 — Attachment 16

847



Council Meeting 12/06/2019

DRAINS results prepared from Version 2018.06 20 YEAR
PIT / NODE DETAILS Wersion &
Name Max HGL  Max Pond Max Surfac Max Pond Min Overflow Constraint

HGL Flow Arrivi Volume  Freeboard (cu.m/s)

(cu.m/fs)  (cu.m) (m)

H.2a 21.54 0 1.44 MNone
H.2 20.39 0.013 2.24 0 Inlet Capacity
A6 20.22 0 271 0 None
AT 19.93 Q 2.47 0 None
A8 19.78 0 2.47 0 None
A9 19.51 0.067 2.06 0.012 Inlet Capacity
A0 19.13 21.38 0.033 0.2 2.19 0 Inlet Capacity
A2 18.95 216 0 (1] 2.65 0 None
Al2a 18.33 216 a i} 3.27 0 None
Al4 17.67 21.8 Q 0 4.13 0 None
A5 17.28 a
P.3 20,12 0 2,13 0 None
5.2a 19.22 0 2.61 0 None
T.6a 20.16 0 1.97 0 None
T.6 20.11 0 1.89 0 None
H.la 20,92 22,05 0.053 0.3 1.07 0 Inlet Capacity
H.1b 20.81 0.053 132 0.005 Inlet Capacity
H.1 20.73 0.048 1.58 0.005 Inlet Capacity
H.2b 20.59 0.044 1.9 0.004 Inlet Capacity
K.1 21.41 0.101 1.44 0.02 Inlet Capacity
1.2 21.32 0 1.97 0 None
J.2a 20.98 22.89 0.002 0 19 0 Inlet Capacity
)3 20.83 22.68 0.027 0.2 L8l 0 Inlet Capacity
J.3a 20,65 22,59 0.083 0.2 1.85 0 Inlet Capacity
J.4 20.51 22.61 0.021 0.1 2.07 0 Inlet Capacity
L1 22.04 0.047 116 0.004 Inlet Capacity
X1 2201 o] 1.41 0 None
W.3 21.9 23,11 0.046 0.4 1.14 0 Inlet Capacity
J.1la 21.45 0 L71 0 None
)1 21.44 0.05 171 0.004 Inlet Capacity
L.1la 22,11 0.135 1.04 0.049 Inlet Capacity
M.1 22.46 235 0.072 0.5 0.55 0 Inlet Capacity
W.1 22.29 Q 1.59 0 None
W.2 22.24 0.038 1.29 0,002 Inlet Capacity
N.1 20,74 22.38 0.117 2.1 143 0 Inlet Capacity
P.1 20.8 21.85 0.036 0.3 0.99 0 Inlet Capacity
P.2 20.64 2177 0.033 0.3 107 0 Inlet Capacity
T.3b 22.04 0.031 1.47 0.007 Inlet Capacity
T.3a 21.92 0.037 1.52 0,009 Inlet Capacity
T.3 21.75 Q 1.73 0 None
T.4 20.5 21.88 0.059 0.5 139 0 Inlet Capacity
T.5 20.36 219 0.013 0.2 1.51 0 Inlet Capacity
R.1 20,77 0.031 1.32 0.007 Inlet Capacity
Q.3 19.98 0.047 2.1 0.014 Inlet Capacity
5.1 20,74 0.053 0.83 0.007 Inlet Capacity
5.2 20.32 21.42 0.03 0.2 1.04 0 Inlet Capacity
T.5a 20.38 2178 0.023 0.4 1.32 0 Inlet Capacity
T.1 22.33 0.057 1.4 0.009 Inlet Capacity
T.2 22,25 0.055 1.48 0.008 Inlet Capacity
V.l 20.76 0.061 1.22 0.01 Inlet Capacity
ABa 20.74 22.84 0.253 0.6 2.04 0 Inlet Capacity
Q.1 21.55 0.03 1.81 0,009 Inlet Capacity
Q.2 20.06 0.033 2.33 0.01 Inlet Capacity
S2B/1 22,11 0.018
S2B/2 2193 0.019 0.87 0.001 Inlet Capacity
S2B/3 21.7 0.022 0.82 0.001 Inlet Capacity
s2A/a 21.51 Q 1.03 Nane
S2A/5 21.43 0 0.96 0 None
S2 A/6 21.35 0.041 0.89 0.003 Inlet Capacity
S2A/7 2131 0 111 None
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S2A/8
52 Af9
52 A/10
S2A/11
Al

A2
711
A3

A4

A5
s2D/1
s2D/2
52D/3
52 Ef1
S2E/2
S2E/3
52 H/1
S2A/1
52 A2
52 A/3
5211
521/1
S2K/1
s2 11
52 M/1
52 N/1
520/1
52P/1
s20/1
s2c/2
52T/1
52v/1
52 %/1
B.1

Cc.1
52v/1
5278/1
52 7¢/1
52 ZF/1
52 7G/1
s22z/1
S2F/2
526G/2
52 W/2
5272
S2ZA/2
s2Zv¥/1
S2R/1

SUB-CATCHMENT DETAILS
Paved
Max Q
[cu.m/s)

21.26
2111
20.89
20,73

20.7
20.69
20.63
20.58

205
2039
21.84
21.67

21.6
21.83
2161
21.54
21.68
21.64
21.62
21.59

21.6
21,61
21.73
21.98
21.47
21.47
21.34
21.35
21.88
21.76

20.9
20.74
20.75
20,74
20.71
20,71
21.63
21.69

21.6
21.54
21.69

217
21.3%
20,76
20.58
20,57
21.24
21.21

Name Max

Flow C

(cu.m/s)
CH.2a 0.192
CH.2 0.013
CAS 0.053
CA10 0.022
CN.la 0.368
CS.2a 0.425
CV.la 0.393
CT.1la 0.315
CAlda 0.431
CH.1a 0.048
CH.1B 0.048
CH.1 0.044
CH.2B 0.044

21.38
21.56

22.45

22.48

22,57

22,57

22.32
22.32

22.4
22.44

21.55

2241
2241
22,59
22.49
22,25
21.18

0.13
0.012
0.043

0.02
0.216
0.288

0.23
0.185
0.292
0.043
0.043
0.039
0.033
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0.035
0.019
0.021
0.018

0.005
0.047
0.008
0.054

0.074
0.021
0.017
0.053
0.016
0.018
0.018

0.027

0.008
0.016
0.022
0.019
0.025
0.023
0.008
0.022
0.083
0.074
0.022
0.018

0.09
0.022

0.016

0.02
0.008
0.006
0.018
0.006
0.005
0.054
0.023
0.024
0.261

0.02

Grassed  Paved

Max Tc

(cu.m/fs)  (min)
0.067
0.002
0.004
0.002
0,152
0.143
0.163
0.13
0.151
0.006
0.006
0.005
0.005

0.2

0.2

0.2

0.3

0.3
0.3

0.2
0.2

0.3

0.1
0.1
0.2
0.1
0.1
0.6

0.86
0.68
0.56
0.45
0.68
0.78
0.97
1.54
152
2.24

0.73
0.91

0.84
0.97
0.85
1.03
0.91

11
0.87
1.03
0.79
0.82

0.8

0.8
0.88
101
0.44
0.56
0.55
0.44

0.76
0.88
0.54
0.78
0.74
0.79
0.85
0.86
0.77
0.85
0.34
1.39

1.4

0.58

Grassed

15
10
10
10
10
15
10
10
15
10
10
10
10

0.002 Inlet Capacity
0.001 Inlet Capacity
0.001 Inlet Capacity
0.001 Inlet Capacity
0 None
0 Inlet Capacity
0.005 Inlet Capacity
0.005 Inlet Capacity
0.008 Inlet Capacity
None

0 Inlet Capacity
0.001 Inlet Capacity

0 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity

0 None
0.002 Inlet Capacity

None

0 None
0.001 Inlet Capacity
0 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity

0 None
O Inlet Capacity
0 Inlet Capacity
0.016 Inlet Capacity
0.001 Inlet Capacity
0.001 Inlet Capacity

Inlet Capacity

0 None

0 None
0.001 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0,001 Inlet Capacity
0.001 Inlet Capacity

0.001 Inlet Capacity

Supp. Due to Storm

{min)

0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
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CK.1 0.052 0.048 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cl.2A 0.002 0.002 0 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cl3 0.002 0.002 Q 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cl3A 0,083 0.073 0.01 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cl4a 0.021 0.018 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cLl1 0.047 0.044 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cwW.3 0.044 0.041 0.003 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cll 0.05 0.046 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
ClLla 0,123 0.113 0.009 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CM.1 0,072 0.067 0.006 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cw.2 0,038 0.035 0.003 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CHN.1 0.117 0.108 0.009 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cP.l 0.026 0.033 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CP.2 0.033 0.031 0.003 5 10 0O AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CT.3B 0.031 0.029 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CT.3A 003 0.027 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CT.4 0.05 0.046 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CT.5 0,013 0.012 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 1126 mm/h, Zone 1
CR.1 0.031 0.029 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cas3 0.03 0.027 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs5.1 0.053 0.049 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Ccs.2 0.022 0.021 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CT.5a 0,013 0.012 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cua 0.057 0.052 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cu.z 0.055 0.051 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cVv.1 0.052 0.048 0.004 5 10 O AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CA.Ba 0,253 0.035 0.22 10 20 0 AR&R 20 year, 1.5 hours storm, average 55.6 mm/h, Zone 1

caQ.l 0.03 0.025 0.005 5 10 O AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
ca.z2 0.024 0.02 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cs2B/1 0,018 0.005 0.013 5 10 0 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
CS2B/2 0.01% 0.017 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2B/3 0.022 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
CS2Af6 0.041 0.038 0.003 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cs2A/s 0,019 0.017 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2a/9 0.017 0.016 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2 A/10 0.021 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2Af11 0.017 0.015 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
czif1 0.042 0.039 0.003 5 10 O AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CA4 0.054 0.05 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2D/1 0.074 0.069 0.006 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2D/2 0.021 0.019 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2D/3 0.017 0.015 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2E/1 0.053 0.013 0.04 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2E/2 0.016 0.015 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
CS2E/3 0.018 0.016 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2H/1 0,018 0.016 0,001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2a/2 0.027 0.025 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs21/1 0.006 0.006 0 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2l)/1 0.016 0.014 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS52 K/ 0.022 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2L1 0.01% 0.017 0.001 5 10 0 AR&R 20 year, 25 minutes starm, average 1126 mm/h, Zone 1
€52 M/1 0.025 0.023 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2N/1 0.022 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs20/1 0.005 0.004 0 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CsS2P/1 0.022 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs2a/1 0.085 0.083 0.007 5 10 0 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
cs2¢/2 0.074 0.068 0.006 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
Cs271/1 0.021 0,02 0,002 5 10 0 AR&R 20 year, 25 minutes starm, average 1126 mm/h, Zone 1
cs2v/1 0.017 0.016 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CS2%/1 0.09 0.076 0.014 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
CB.1 0.022 0.021 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
€52 ZBf1 0.016 0.015 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs22c/1 0.02 0.019 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
€S2 2F/1 0.006 0.006 0 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
C522G/1 0.006 0.006 Q 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
cs27z/1 0.018 0.016 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
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CS2F/1
CS2F/2
CS2G/1
Cs2G/2
cs2c/1
cs25/1
cs2Uu/f1
Ccs2w/1
€S2 W/2
cs22/1
cs22/2
€52 ZH/1
Cs2ZAf1
CS27A/2
cs221/1
C Open A
CS2R/1

0.45 0.415 0.024 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.006 0.006 0 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.244 0.225 0.019 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0,005 0.004 Q 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.489 0.452 0.037 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.221 0.205 0.017 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.447 0.413 0.034 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.378 0.349 0.029 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.0532 0.049 0.004 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.331 0.306 0,025 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.022 0.02 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 1126 mm/h, Zone 1
0.514 0.475 0.039 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.437 0.404 0.033 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.023 0.021 0.002 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.45% 0.424 0.035 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
0.261 0.034 0.227 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1

0.02 0.018 0.001 5 10 0 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1

Outflow Volumes for Total Catchment (12.6 impervious + 4.58 pervious = 17.2 total ha)

Storm

AR&R 20 yi
ARRR 20 y1
AR&R 20 yi
AR&R 20 y1
AR&R 20 y1
AR&R 20 yi
AR&R 20 y1
AR&R 20 yi
ARRR 20 yi
AR&R 20 y1
AR&R 20 y1

Total Rainf Total Runo Impervious Pervious Runoff
cu.m cu.m (Runc cu.m (Runceu.m (Runoff %)

3001.14 2355.13 (7. 2061.22 (9.293.91 (36.7%)
4687.85 3888.20 (8 3290.02 (9.598.18 (47.8%)
©6022.32 5099.31 (8 4262.21 (9/837.10 (52.1%)
7124.84 6101.14 (8 5065.42 (9 1035.71 (54.5%)
8061.27 6933.80 (8 5747.63 (9 1186.17 (55.1%)
8865.96 7648.18 (8 6333.88 (9'1314.29 (55.6%)
10786.06 9353.59 (8 7732.74 (9'1620.85 (56.3%)
12216.04 10621.06 ( 8775.32 (9:1845.74 (56.6%)
14330.01 12840.62 ( 10366.85 (' 2473.77 (64.7%)
15841.75 14267.22 (1 11483.10 (12784.12 (65.9%)
18092.75 16293.02 (' 13139.21 ('3153.81 (65.3%)

PIPE DETAILS
Name Max Q Max V'

Max U/S MaxD/S DuetoStorm

21.536 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.398 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
20.216 AR&R 20 year, 15 minutes storm, average 140,2 mmy/h, Zone 1
19.928 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19,777 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19.506 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19.129 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
18.948 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
18.334 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
17.868 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
17.281 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.122 AR&R 20 year, 20 minutes storm, average 124.4 mmy/h, Zone 1
19.78 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19.221 AR&R 20 year, 1 hour storm, average 71,1 mm/h, Zone 1
19.018 AR&R 20 year, 1 hour storm, average 71.1 mm/h, Zone 1
20.16 AR&R 20 year, 20 minutes storm, average 124.4 mm/h, Zone 1
20.11 AR&R 20 year, 15 minutes storm, average 140.2 mm/h, Zone 1
19.13 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19.474 AR&R 20 year, 25 minutes storm, average 1126 mm/h, Zone 1
20.813 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.733 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.59 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.386 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.316 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.983 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.833 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
20.655 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20,508 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1

(cu.m/s)  [mfs) HGL(m) HGL({m)
zPH.2a 0.048 1.41 21.553
PH.2a 0,048 1.58 21518
PH.Z2 0.235 1.48 20306
PAS 2,019 1.78 20.039
PAT 2,107 1.86 19.839
P A8 2,337 2.07 19.668
PAS 2,383 211 19.173
P A0 2.475 219 19.002
PAI12 2,565 2,38 18.56
P ALl 2,708 3.07 18.12
PA14 3.091 3.35 17.344
P UB3 0.084 0.85 20.13
PP3 0.15 277 19.964
P253936 0.091 1.93 19,573
P253921 0.091 1.86 19.198
PT.6b 0.089 0.81 20.198
PT.6a 0.092 0.83 20,131
PT.6 0.405 2.66 19.564
zPAlda 0.144 2.09 19.574
PH.la 0.05 1.6 20.836
P H.1b 0,093 0.85 20.785
PH.1 0.129 117 20.673
PH.2b 0.161 1.46 20.514
PK1 0.075 1.22 21.329
Pl2a 0.369 2.81 21.084
PJ2 0.367 218 20944
Pl.3a 0.397 1.84 20.807
Pl3 0.461 213 20.585
P4 0.478 2.29 20.409
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20.216 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
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PL1
PX.1
PW.3
Plla
Pl
PLla

P M.1
PW.1
PwW.2
PN
PP.1
PP.2
PT.3b
PT.3a
PT.3
BT.4
PT.S
PR.1

P Q.3
Ps.1
Ps.2
PT.5a
PT.1
PT.2
PV.1

P A.Ba
PQ.l
P2
PS2B/1
PS2B/2
PS2B/3
PS2 A/
PS2A/S
PS2A/6
PS2A/7
Ps2A/8
PS2Af9
P s2 Af10
PS2 A/11
PAL
PAZa
PA2
PA3

P A4

P AS
PS2D/1
PS2D/2
Ps20/3
PS2E/1
PS2E/2
PS2E/3
PS2H/1
PS2 A/l
PS2A/2
PS2A/3
ps2if1
Ps2if1
PS2 Kf1
PszL/1
P52 M/1
PS2N/1
Ps20/1
PS2P/1
Ps2a/1
ps2c/2
PS2T/1

0.041
0.118
0.259
0,258
0.299
0.082
0.068
0.068
0.102
0.085
0,033
0.064
0.033

0.07

0.22
0,325
0.338
0,024
0.09%
0.045

0.07
0.017
0,048
0.159
0.043
0.252

0.02
0,043
0.018
0,053

0.09
0.235
0.271
0.304
0.362

0.65
0.502
0.571
1.068
1.073
1.216
1.232
1.273
1.432

1.49
0.074
0.109
0.128
0.053
0.081
0,101
0.016
0.033
0.054
0.133
0.008
0,015

0.02
0.018
0.023
0.021
0.008

0.02
0.088
0.222
0.025

0.46
1.07
213
133
2.22
0.77
3.07
161
2.38
2.37
138

17
0.66
111
315
233
2.57
1.66
5.15
155
1.87
0.47
0.43

2.5

6.5
2.17
1.56
1.14
0.99
179
2.07

1.1
111
1.08
0.87
141
1.69
1.82
034
0.95
1.08
1.09
113
127
132

1.5
1.27
1.88
142
1.21
1.59
0.67
0.73
0.63
112
0.39
2.09
0.47
0.69
0.59
0.54
0.64
175

0.8
177
0.23
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22.014
21.952
21.718
21.451
21.294
22.062

22.32
22271
22.077
20,535
20,702
20.635
21.919
21.777

21.57
20,499
20.308
20.678
19.776
20.617
20.246
20,361

22.27

22.03
20.596
20.538
21.465
19.984

22.11
21.863
21.609
21.451

21.38
21.355
21.279
21128
21.015
20.837
20,701
20.696
20,639
20.615
20,521
20.418
20275
21.842
21.632
21.479

21.83
21.574

21.48
21.648
21.621
21.603
21.499
21.594
21.546
21.703
21.938
21.438
21.437
21.318
21,283
21.769
21,613
20.896

22.007 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.502 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.451 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
21.445 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.316 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
22,007 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
22.29 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
22.24 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.502 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.406 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
20.64 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.236 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.92 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
21.752 AR&R 20 year, 2 hours storm, average 46.1 mm/h, Zone 1
20.499 AR&R 20 year, 15 minutes storm, average 140,2 mm/h, Zone 1
20.362 AR&R 20 year, 15 minutes storm, average 140.2 mm/h, Zone 1
20.124 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20,558 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
19.777 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.458 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
20.067 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.362 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
22,249 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.853 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.546 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.269 AR&R 20 year, 1.5 hours storm, average 55.6 mm/h, Zone 1
20.065 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
19.984 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.934 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.701 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.556 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.434 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
21.355 AR&R 20 year, 25 minutes storm, average 112,6 mmy/h, Zone 1
21.315 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.264 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.107 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.893 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.728 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.696 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.683 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
20.633 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.578 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.504 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.392 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
20.216 AR&R 20 year, 25 minutes storm, average 1126 mmy/h, Zone 1
21.673 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.596 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.487 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.607 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.542 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.443 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
21.643 AR&R 20 year, 25 minutes storm, average 112,6 mmy/h, Zone 1
21.617 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.594 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.507 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.594 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
21,51 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
21.701 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
21.934 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.434 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.434 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.315 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.264 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
21.759 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.375 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.893 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
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pPs2v/l1
Ps2 X1
PB.1
PCL
PS2Y/1
Ps22ZB/1
pPs27c/1
Ps22F/1
P52 2G/1
Ps22z/1
PS2F/1
PS2F/2
Ps2G/1
P52 G/2
Ps2c/1
Ps25/1
Ps2U/1
PS2wW/1
P52 W/2
ps22/1
Ps22/2
PS22H/1
Ps22Zaf1
P S22a/2
ps221/1
p527v/1
PS2R/1

0.018
0.09
0.11

0.106

0.004

0.015

0.01%

0.006

0.006

0.016

0.069

0.073

0.033

0.037

0.085

0,052

0.068

0.065

0111

0.051

0.062

0112

0.088

0.097

0.103
0.26

0.279

CHANNEL DETAILS

Name

Max Q
(cu.m/s)

0.16
0.82
0.69
0.49
0.04
031
0.28
0.09
012
0.83
2.28
141
1.98
1.22
1.03
1.78
0.62
0.58

0.47
0.56
1,02

0.8
0.88
0.93
1.45
1.92

Max Vv
(mifs)

OVERFLOW ROUTE DETAILS
Max Q UfS Max Q D/S Safe Q

Name
FH.2a
FH.2
F A6
FAT7
FA8
FA9
F 410
F A2
FALL
FA.14
F Total
FN.1a
FP.3
FS2a
OF241084
FV.1a
FT.6a
FT.6
UB4-p
FT.1a
FA.14a
FH.1a
FH.1B
FH.1
FH.2B
FK.1
Fl2
Fl12A
Fl3
FJ3A
Fla
FL1

w
[=1
@
st

cooo0oo0oCcooo0OO0O0OO0Q

0.005
0.005
0.004

ooco oo

0.004
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20.733
20.752
20,727
20,692

20.71
21.606
21.673
21.597
21.542
21,651
21.836
21.682
21.554

21.38
21.822
21.475
20,733

2077
20.721
20.578
20.578
20,387
20.571
20.574
20.388

21.24
21.127

oo o0ooo0o0co0oo0o0o000CoOooo0oo

=
~
=1
=1

0.295

OO0 oo oo0oooo

20.728 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.745 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.711 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
20.689 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
20.711 AR&R 20 year, 1 hour storm, average 71.1 mm/h, Zone 1
21.607 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.673 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.596 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1
21.542 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.643 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
21.742 AR&R 20 year, 1.5 hours storm, average 55.6 mm/h, Zone 1
21.656 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.434 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.353 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.759 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
21.378 AR&R 20 year, 25 minutes storm, average 112.6 mmy/h, Zone 1
20.728 AR&R 20 year, 1.5 hours storm, average 55.6 mm/h, Zone 1
20,762 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
20.689 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
20.578 AR&R 20 year, 10 minutes storm, average 163.7 mm/h, Zone 1
20.578 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
20.392 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
20,574 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
20.578 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
20.392 AR&R 20 year, 5 minutes storm, average 209.6 mm/h, Zone 1
21.212 AR&R 20 year, 25 minutes storm, average 112.6 mm/h, Zone 1
21.107 AR&R 20 year, 25 minutes storm, average 112,6 mm/h, Zone 1

Due to Storm

Max D Max DxV - Max WidthMax V Due to Storm

4] 0 o] Q
aQ a a a
0 0 0 4]
(1] 4] 0 4]
0 0 o] 0
0.053 0.03 0.9 0.65 AR&R 20 year, 25 minutes storm, average 112.6 mi
o 0 a 0
1] 0 0 4]
aQ a a
[1] 4] 0 a
0.318 0.73 8.54 2.3 AR&R 20 year, 25 minutes storm, average 112.6 mi
0 0 o] 0
0 0 0 4]
[} a o a
1] 0 0 4]
(1] 4] 0 4]
0 0 o] 0
0 0 o] 0
AR&R 20 year, 5 minutes storm, average 209.6 mm
1] 0 0 4]
[} a o a
(1] 4] 0 4]

0.04 0.02 0.46 0.59 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.038 0.02 0.44 0.56 AR&R 20 year, 25 minutes storm, average 112.6 mt
0.035 0.02 0.4 0.54 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.061 0.05 1.18 0.76 AR&R 20 year, 25 minutes storm, average 112.6 mi

1] 0 0 4]
i} 4] a 1]
0 0 o] 0
0 0 o] 0
o 0 a a
0.035 0.02 0.4 0.52 AR&R 20 year, 25 minutes storm, average 112.6 mi
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FX.1
FW.3
Flla
Fl.l
FlLla
FM.1
FW.1
FWw.2
FN.1
FP.1
FP.2
FT.3B
FT.3A
FT.3
FT.4
FT.5
FR.1
FQ.3
F5.1
F5.2
FT.5a
FT.1
FuU.2
FV.1
zFABa
Fal
FQ.2
F$28/2
FS2B/3
FS2A/S
F52 A/6
Fs2A/8
F52 Af9
FS2 Af10
F52Af11
FAL
FAZ
FA.2a
FA3
FA4
FS2D/2
F52D/3
FS2 E/2
FS2E/3
FS2 H/1
FS2 Af1
FsS2A/2
FS21/1
Fs2lf1
F52 K/1
Fs2 /1
Fs2 M/1
FS2 N/1
Fs20/1
FS2P/1
Fs2Qf1
F52¢C/2
Fs2T/1
FS2V/1
FC.1
FS2Y/1
FS2ZB/1
F522C/1
FS2 2F/1
FS22G/1
Fs27Z/1

0.001
0.001

0.001
0.001
a
0
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OO0 o0 o000 00CO0O00O00CO0O0CO0OO0O000C00CO0O000C0O0C0O0OO00COO0CO0O0O0OCO0OoOOoOoOOo0

0
0
4]
0.02
0.07

0.03
0.04

0.03
0.04
0.03

0.03
0.04
0.03

0.04
0.04
0.01
0.01

0.02
0.01
0.01
0.01
0.01

0.02
0.02
0.03

a
0.42
1.86

0.42
0.47

0.58
0.99
0.65

0.69
0.47
0.8

0.48
0.52
0.2
0.2

0.38
0.29
0.2
0.2
0.2

0.5
0.49

]

]

1]
0.55 AR&R 20 year, 25 minutes storm, average 112.6 mt
0.85 AR&R 20 year, 25 minutes storm, average 112.6 mi

]

a
0.46 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

Q

]
0.9 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.87 AR&R 20 year, 25 minutes storm, average 112.6 mi

4]

0

0
0.63 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.65 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.6 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

4]
0.67 AR&R 20 year, 25 minutes storm, average 112.6 mt
0.88 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.62 AR&R 20 year, 25 minutes storm, average 112.6 mi

]
0.99 AR&R 20 year, 25 minutes storm, average 112.6 mi
1.03 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 30 minutes storm, average 103.2 mi

]
0.52 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.44 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.34 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 20 minutes storm, average 124.4 mi
0.34 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

]
0.46 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.32 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.36 AR&R 20 year, 25 minutes storm, average 112.6 mi

0
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi

4]
0.33 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

0
0.45 AR&R 20 year, 25 minutes storm, average 112.6 mi

4]
0.32 AR&R 20 year, 25 minutes storm, average 112.6 mi

4]
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

0

]

4]

]
0.74 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 15 minutes storm, average 140.2 mi
0.34 AR&R 20 year, 25 minutes storm, average 112.6 mi

4]

]
0.34 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi

0

0

]
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FS2F/2
F52G/2
F 52 W/2
Fs22/2
FS2ZA[2
FS2R/1

0.001
0.001
0.001

0.001
0.001
0.001

DETENTION BASIN DETAILS

Name

B UB2
BUE3
B UBSW
B UBSE
B UB4
B UBSC
BlotC
BlotFa
BlotH
B Lot Fb
B Lot Gb
B Lot Ga
BlotE
BlotB
BlotD
BlotA

CONTINUITY CHECK for AR&R 20 year, 1.5 hours storm, average 55.6 mm/h, Zone 1
Storage Ch Difference
{cu.m)

Node

B UB2
H.2a
H.2
AG
AT
A8
AS
A0
A2
Al2a
Al4
AlS
B UB3
p.3

B UBSW
5.2a
B UBSE
T.6a
T.6

B UB4
B UBSC
H.la
H.1b
H.1
H.2b
K.1
J.2
J.2a
J.3
J.3a
1.4
L1
X.1
W.3
J.la

Max WL

22.52
20.97

20.5

213
21.18
20.52

231
22.67
22.92
22.24
21.75
21.25
20.31
20.14
20.24
20.09

Inflow
{cu.m)

317.69
300.64
564.54
8084.54
8225.3%
8954.5
9016.2
9128.79
9753.23
10455.62
11755.67
11745.92
528.5
595.57
704.42
632.54
563.69
467.21
1317.73
451.65
714.28
67.81
135.21
193.37
249.12
108.96
56744
571.04
584.44
696.09
724.1
63.49
192.37
400.46
402.13

MaxVol

130.2
2128
3253
2639

197
228.7

303
177.5
3053
108.1
3025
237.4
268.7
356.3
316.8
3183

Outflow
(cu.m)

300.64
300.38
563.44
B067.35
8211.58
8939.34
8998.48
9121.95
9742.4
10438.74
11745.92
11742.04
502.33
594.88
632,54
631.29
467.21
466.99
1316.94
450,12
713.24
67.9
135.61
193.2
249,02
108.89
567.68
571.27
584.95
696.33
724.47
63.47
192.37
402,13
401.23
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o 0O o0 o oo

Max Q
Total

0.048
0.084
0.051
0.083
0.065
0.144
0.069
0.033
0.085
0.052
0.068
0.065
0.051
0.112
0.088
0.103

15.8

OO0 o o0 o0 o0oooaoao

o
b
o8

68.13

93.27

1.53

e
~
~J

OO0 o000 o000 O000O0O09g

Max Q.

0.4
0.1
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.2
0.1
aQ
0.3
0.1
0.5
0.2
0.6
0
0.1
L]

v]
-0.1
-0.3
0.1
0
0.1
0

0
-0.1
0
-0.1
L]

]
-0.4
0.2

1] 0

0 4]

0 0
0.018 0.01
0.018 0.01
0.018 0.01

Max Q

Low Level High Level
0.048 0
0.084 0
0.091 4]
0.089 0
0 0.065
0.144 0
0.069 0
0.033 4]
0.085 4]
0.052 4]
0.068 0
0,065 0
0.051 0
0.112 0
0.088 4]
0.103 4]

0.2
0.2
0.2

]

]

1]
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi
0.35 AR&R 20 year, 25 minutes storm, average 112.6 mi

855



Council Meeting 12/06/2019
1.1 468.46 468.37 0 0
L1la 169.39 169.3 0 0.1
M.1 97.14 97.33 0 -0.2
w.1 97.33 97.37 0 0
W.2 148.89 1459.15 a -0.2
N1 156.72 158.04 0.01 -0.8
P.1 48.49 48.61 0 -0.2
p.2 93.03 93,24 0 0.2
T.3b 41.47 41.46 Q 0
T.3a 81.34 81.33 0 0
T.3 67031 670,76 Q -0.1
T.4 81084 811.06 a [v]
T.5 849.89 850.73 0 -0.1
R.1 41.47 41.48 0 0
Q3 15228 152,77 0 0.3
5.1 70.82 70.83 0 0
5.2 100,74 101,19 0 0.4
T.2a 20,953 21.2 Q -1.2
T.1 76.01 76 0 0
T.2 596.57 594.79 Q 0.3
V.1 73.25 733 0 0
OH.1a 0 0 0 0
op.2 o a Q v}
N Total 11742.04 11742.04 a [v]
A.Ba 3e3.72 360.06 0.15 1
Q.1 39.48 35.51 0 -0.1
Q.2 70.9 70.82 Q 0
52B/1 22.72 22.96 0 -1
52 B/2 73.42 73.34 0 0.1
s2B/3 131.46 131.48 Q v}
524/4 757.1 756.06 0 0.1
52 A/5 820.72 820.07 Q 0.1
s2A/6 875.18  874.42 0 0.1
S2A/7 1131.79 113054 o 0.1
S2A/8 2284.84  2280.18 Q 0.2
52A/9 2656.09  2653.3 0 0.1
S2A/10 2710.46 2708.3 0 0.1
52 Af11 3253.61 3254.96 0 0
Al 325477  3254.26 i 0
A2 3921.54 3917.17 02 0.1
/1 3976.25 3973.17 0 0.1
A3 4865.19 4857.5 o] 0.2
A4 525671 52517 0 0.1
A5 65449.36  6436.55 Q 0.2
s2¢/1 0 0 0 0
52D/1 99,78 99.7 0 0.1
s2D/2 154.49 154.73 o] -0.2
52D/3 185.43  185.48 0 0
S2E/1 67.32 67.36 o] -0.1
S2 E/2 110.73 110.87 0 -0.2
S2E/3 14269 142,69 Q 0
52 Ff1 0 0 0 0
52G/1 0 0 0 0
S2H/1 23.85 23,94 o] -0.4
s2A/1 47.86 47.95 0 0.2
S2A/2 84.71 84,73 Q 0
52 A/3 606.43 605,03 0 0.2
s21/1 9.32 9.3 0 0.2
s21/1 21.06 21.06 o] v}
S2K/1 29.11 29.25 0 0.5
s21/1 25.36 25.34 Q 0.1
52 M/1 34.14 34.29 0 0.4
S2N/1 30.23 30.37 o -0.5
s20/1 2.43 2.43 o] [}
52 P/1 29.43 29.53 0 0.3
5201 119.88 115.82 0 1]
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s2¢/2 806.73 804.83 0 0.2
525/1 0 o] 0 0
S2T/1 29.06 29 a 0.2
s2U/1 0 0 Q 0
S2W/1 23.49 23.45 0 0.2
52 W/1 0 0 0 0
52 %/1 120.14 120.25 0 -0.1
B.1 150.4 150.4 a i}
C.1l 150.58 150.03 0 0.4
s2¥/1 0 018 0 0
s2z/1 0 0 0 0
52 ZAf1 0 0 0 0
52781 2177 21.73 0 0.2
52 72¢/1 27.52 27.5 0 0.1
S2 ZF/1 8.14 8.2 a -0.8
$2 2G/1 8.14 8,19 Q -0.7
52 ZH/1 o 1} a [}
52 21/1 0 0 0 0
52771 23.85 23.92 0 -0.3
0s2w/2 0 4] 0 [1]
0522/2 0 0 0 0
0522ZA/2 0 0 Q 0
BlotC 603,52 504,99 96.63 0.3
S2 F/2 513.44 513.19 0 (4]
BlotFa 327.24 244,92 80.17 Q.7
52 G/f2 251.22 251.07 0 0.1
BlotH 656.8 587.61 66.6 0.4
B Lot Fb 297.18 29482 1.26 0.4
B Lot Gb 539.69 439,45 98.26 0.3
B Lot Ga 507.58 444,02 61.79 0.3
52 W2 514.99 514.79 0 (1]
BlotE 444.41 324,55 117.63 0.5
s27/2 35445 353,91 0 0.2
BlotB 690.7 633,99 55.26 0.2
BlotD 586.46 508,25 76.65 0.3
52ZA(2 539.12 538.54 0 0.1
BlotA 616.68 566.47 48.82 0.2
52 2v/1 326.57 326.63 0 (1]
S2R/1 353.03  353.22 Q -0.1
Run Log for 9012 run at 16:48:21 on 9/8/2018
Mo water upwelling from any pit. Freeboard was adequate at all pits.
The maximum flow in these overflow routes is unsafe: F Total
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DRAINS results prepared from Version 2018.06 100 YEAR
PIT / NODE DETAILS Wersion &
Name Max HGL  Max Pond Max Surfac Max Pond Min Overflow Constraint

HGL Flow Arrivi Volume  Freeboard (cu.m/s)

(cu.m/fs)  (cu.m) (m)

H.2a 21.54 0 1.43 MNone
H.2 2093 0.015 1.7 0.001 Inlet Capacity
A6 20.67 0 2.26 0 None
AT 20.35 0.045 2.05 0,005 Inlet Capacity
A8 20,17 0.005 2.07 0.003 Inlet Capacity
A9 19.86 0.081 1.71 0.018 Inlet Capacity
A0 19.41 21.39 0.044 0.3 191 0 Inlet Capacity
A2 19.19 216 0 (1] 2.41 0 None
Al2a 18.46 216 a i} 3.14 0 None
A4 17.72 21.8 a o 4.08 0 None
A5 17.3 a
P.3 20,42 0 1.83 0 None
5.2a 19.24 0 2.59 0 None
T.6a 20.33 0 1.8 0 None
T.6 20.29 0 1.71 0 None
H.la 21,72 22,08 0.064 0.4 0.27 0 Inlet Capacity
H.1b 21.66 0.063 0.47 0.007 Inlet Capacity
H.1 21.53 0.057 0.78 0.006 Inlet Capacity
H.2b 21.29 0.052 1.2 0.005 Inlet Capacity
K.1 22.34 0.142 0.51 0.04 Inlet Capacity
1.2 22.24 0 1.05 0 None
J.2a 21.78 229 0.003 0 1.1 0 Inlet Capacity
)3 21.58 22,7 0.047 0.3 106 0 Inlet Capacity
J.3a 21.32 22.6 0.098 0.3 118 0 Inlet Capacity
J.4 21.1 22.62 0.025 0.1 1.48 0 Inlet Capacity
L1 23.1 0.056 0.1 0.006 Inlet Capacity
X1 23.06 o] 0.35 0 None
Ww.3 22,96 23,11 0.055 0.5 0.08 0 Inlet Capacity
J.1la 22.4 0 0.76 0 None
)1 22,39 0.058 0.77 0.007 Inlet Capacity
L.1la 23.14 0.163 0.01 0.083 Inlet Capacity
M.1 23.38 23.51 0.085 0.6 0.03 0 Inlet Capacity
W.1 23.28 Q 0.6 0 None
W.2 23.26 0.045 0.26 0.003 Inlet Capacity
N.1 20.76 22,39 0,138 2.4 1.4 0.045 Inlet Capacity
P.1 20.82 21.86 0.043 0.4 0.97 0 Inlet Capacity
P.2 20.65 2178 0.038 0.3 1.06 0 Inlet Capacity
T.3b 22.06 0.036 L.44 0.009 Inlet Capacity
T.3a 2197 0.044 1.47 0,012 Inlet Capacity
T.3 21.82 Q 1.66 0 None
T.4 20.52 21.99 0.071 0.6 1.37 0 Inlet Capacity
T.5 2043 2191 0.015 0.2 1.45 0 Inlet Capacity
R.1 20,78 0.036 131 0.009 Inlet Capacity
Qa3 20.38 0.057 1.71 0.018 Inlet Capacity
5.1 20,75 0.062 0.81 0.011 Inlet Capacity
5.2 20.34 21.42 0.037 0.3 1.02 0 Inlet Capacity
T.5a 20.45 21.8 0.031 0.6 126 0 Inlet Capacity
T.1 22.43 0.067 131 0.013 Inlet Capacity
T.2 2233 0.065 141 0.012 Inlet Capacity
V.l 20.78 0.074 1.2 0.015 Inlet Capacity
ABa 21.2 22.85 0,342 0.7 1.58 0 Inlet Capacity
Q.1 21.56 0.035 18 0.012 Inlet Capacity
Q.2 2042 0.039 1.98 0.013 Inlet Capacity
S2B/1 22.3 0.022
S2B/2 22.32 0.022 0.48 0.001 Inlet Capacity
S2B/3 22.18 0.026 0.34 0.001 Inlet Capacity
s2A/a 22,19 Q 0.35 Nane
S2A/5 22.15 0 0.25 0 None
S2 A/6 22,02 0.048 0.23 0.005 Inlet Capacity
S2A/7 2198 0 0.44 None
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S2A/8
52 Af9
52 A/10
S2A/11
Al

A2
711
A3

A4

A5
s2D/1
s2D/2
52D/3
52 Ef1
S2E/2
S2E/3
52 H/1
S2A/1
52 A2
52 A/3
5211
521/1
S2K/1
s2 11
52 M/1
52 N/1
520/1
52P/1
s20/1
s2c/2
52T/1
52v/1
52 %/1
B.1

Cc.1
52v/1
5278/1
52 7¢/1
52 ZF/1
52 7G/1
s22z/1
S2F/2
526G/2
52 W/2
5272
S2ZA/2
s2Zv¥/1
S2R/1

SUB-CATCHMENT DETAILS
Paved
Max Q
[cu.m/s)

Name

CH.2a
CH.2
CAS
CA10
CN.1la
C5.23
CV.la
CT.1a
CAlda
CH.a
CH.1B
CH.1
CH.2B

21.92
21.72
21.43
21.17
21.14
21.14
21.08
21.03
20.96
20.84
21.86
21.76
21.66
21.84
21.65
21.59
22.39
22,39
22.35
2235
22.35
22,17
22,25
22.33
22.16
22.16

22
21,93
22.34
22,23
21.43
21.17
21.25
21.24
21.18
21.18
21.67
21.77
21.66
21.59
22.41
22.39
21.98
21.18
21.04
21.02
21.82
2179

Flow C
(cu.m/s)

0.24
0.015
0.063
0,026
0.449
0.531
0.479
0.384
0.539
0,057
0.057
0.052
0.052

21.38
21.61

22.46

22.49

22,57

22,57

22.33
22.32

2241
22.46

21.56

2241
2241
22,59

22,5
22.26
21.29

0.157
0.014
0.058
0.024

0.26
0.347
0.278
0.223
0.352

0.05

0.05
0.045
0.045
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0.044
0.024
0.025
0.021

0.006
0.058
0.012
0.064

0.088
0.024

0.02
0.064
0.018
0.021
0.021

0.032

0.01
0.018
0.026
0.022

0.03
0.027

0.01
0.026
0.105
0.087
0.049
0.025
0.107
0.026

0.019
0.024
0.007
0.007
0.021
0.007
0.006
0.188
0.027
0.028
0.317
0.023

Grassed
Max
(cu.m/s)

0.088
0.002
0.005
0.002
0.183
0.1395
0.201
0.161
0.157
0.007
0.007
0.006
0.006

0.21
0.07
0.02
0
0 0.24
0.4 0.33
0.52
1.09
1.47
1.78
0.3 0.65
0.85
0.2 0.8
0.92
0.2 0.13
0.27
0.14
0.34
0.13
0.46
0.3 0.27
0.47
0.3 0.11
0.3 0.11
0.23
0.2 0.42
0.2 0
0.09
0.02
0
0.3 0.27
0.41
0.07
0.74
0.66
0.1 0.73
0.1 0.8
0.2 0.14
0.1 0.09
0.1 0.26
1.9 0
0.93
0.95
0
Grassed
Te
(min)
10 15
5 10
5 10
5 10
10 10
10 15
10 10
10 10
10 15
5 10
5 10
5 10
5 10

0.004 Inlet Capacity
0.001 Inlet Capacity
0.002 Inlet Capacity
0,117 Outlet System
0 None
0 Inlet Capacity
0.006 Inlet Capacity
0.007 Inlet Capacity
0.012 Inlet Capacity
None

0 Inlet Capacity
0.001 Inlet Capacity

0 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity

0 None
0.002 Inlet Capacity

None

0 None
0.001 Inlet Capacity
0 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity

0 None
O Inlet Capacity
0 Outlet System
0.021 Inlet Capacity
0.01 Inlet Capacity
0.016 Outlet System

Inlet Capacity

0 None

0 None
0.001 Inlet Capacity
0.001 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Inlet Capacity
0 Qutlet System
0,001 Inlet Capacity
0.001 Inlet Capacity

0.026 Outlet System

Supp. Due to Storm

{min)

0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
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CK.1
Cl.2A
cl3
C13A
cl4a
cLl
cwW.3
cli
ClLla
CM.1
cw.2
CHN.1
CP1l
CP.2
CT.38
CT.3A
CT.4
CT.2
CR.1
cas
cs5.1
€s.2
CT.5a
cua
cu.z2
cVv.1
CA.Ba
cal
ca.z2
CS2B/1
CS2B/2
CS2B/3
cs2Af6
CS2A/8
csz2Af9
€52 A/10
Ccs2Af11
czif1
CA4
cs2D/1
cs2D/2
Cs2D/3
CS2E/1
CS2E/2
CS2E/3
CS2H/1
csz2afz
cs21/1
cs2lf1
CS52 K1
cs21/1
€52 M/1
CS2N/1
cs20/1
CS2P/1
cs20/1
cs2c/2
cs27/1
cs2v/1
CS2¥/1
CB.1
€52 2ZBf1
cs2zc/1
Cs22F/1
CS226G/1
Cs27Z/1

0.062
0.003
0.003
0,098
0.025
0.056
0.052
0.059
0.145
0.085
0,045
0.138
0.043
0.035
0.036
0,035
0.059
0.015
0.036
0.035
0.062
0.026
0.016
0.067
0.065
0.062
0.342
0,035
0.028
0,022
0.022
0.025
0.048
0.022

0.02
0.025

0.02
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CS2F/1 0.53 0.488 0.042 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
CS2F/2 0.007 0.007 0.001 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
C52G/f1 0.287 0.265 0.023 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
Cs2G/2 0.006 0.005 0 5 10 O AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs2c/1 0.577 0.531 0.046 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs25/1 0.261 0.24 0.021 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs2uf1 0.527 0.485 0.042 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
CS2 W/l 0.446 0.411 0.035 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
CSs2W/2 0.062 0.057 0.005 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs22/1 0.39 0.36 0.031 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs22/2 0.026 0.024 0.002 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
C 52 ZH/1 0.607 0.559 0.048 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
Cs2ZAf1 0.515 0.475 0.041 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
Cs27A/2 0.027 0.025 0.002 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
cs221/1 0.542 0.499 0.043 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
COpen A 0.317 0,04 0277 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone
CS2R/1 0.023 0.021 0.002 5 10 0 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone

Outflow Volumes for Total Catchment (12.6 impervious + 4.58 pervious = 17.2 total ha)

Storm Total Rainf Total Runo Impervious Pervious Runoff
cu.m cu.m (Runc cu.m (Runceu.m (Runoff %)
AR&R 100+  3844.49 3156.66 (8 2675.63 (9-481.03 (46.9%)
AR&R 100+ 6045.23 5178.62 (8 4278.91 (9/899.71 (55.8%)
AR&R 100+ 7822.15 6808.82 (8 5573.44 (9 1235.37 (59.2%)
AR&R 100' 9301.24 8163.51 (8 6650.91 (9'1512.60 (60.9%)
AR&R 100 10559.97 9303.47 (8 7568.00 (9 1735.47 (61.6%)
ARER 100 11658.05 10300.34 ( 8367.89 (9'1932.45 (62.1%)
AR&R 100 14239.95 12639.77 (110248.92 (1 2390.86 (62.9%)
AR&R 100+ 161685 14382,93 ( 11655.31 (12727.62 (63.2%)
AR&R 100 18969.03 17403.83 (' 13762.28 ('3641.54 (71.9%)
AR&R 100" 20996.38 19383.47 (' 15260.18 (14123.30 (73.6%)
AR&R 100+ 23917.48 220390.50 ( 17405.72 (' 4680.78 (73.3%)

PIPE DETAILS
Name Max Q Max V'

(cu.m/s)  [mfs) HGL(m) HGL({m)

Max U/S MaxD/S DuetoStorm

zPH.2a 0.051 1.44 21.557
PH.2a 0,051 161 21,522
PH.2 0.271 1.7 20.804
PAB 2,208 1.85 20.467
PAT 2.3 2,03 20.242
PASB 2,543 2,25 20,043
PAS 2,598 23 19.46
P A0 2,722 241 19.257
P A2 2,804 248 18.564
PAIll 2,947 31 18.286
PA14 3.381 3.45 17.368
P UB3 0.097 0.88 20421
PP3 0.166 1.5 20.283
P253936 0111 2.05 19.588
P253921 0111 1.98 19.213
PT.6b 0.088 0.79 20.35
P T.6a 0.094 0.85 20.3
PT.6 0.437 2.68 19.564
zPAlda 0.159 2,14 19.589
PH.1a 0.061 .55 21.68
PH.1b 0114 1.03 21,534
PH.1 0.164 148 21.424
PH.2b 0.209 189 21.157
PK1 0.093 0.85 22,256
Pl2a 0.428 1.98 21503
PJ2 0.43 1.99 21.744
Pl3a 0.466 2,15 21.527
Pl3 0.558 2,58 21.218
Pl4 0.581 2.69 20.862

Iltem 8.5 — Attachment 16

21.54 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
21.402 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
20.669 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.347 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.172 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
19.856 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
19.409 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
19.191 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1

18.46 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
17.908 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
17.304 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.415 AR&R 100 year, 30 minutes storm, average 135.7 mm/h, Zone 1
20.172 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
19.238 AR&R 100 year, 1.5 hours storm, average 73,6 mm/h, Zone 1
19.191 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
20.327 AR&R 100 year, 10 minutes storm, average 211.1 mm/h, Zone 1
20.291 AR&R 100 year, 10 minutes storm, average 211.1 mm/h, Zone 1
19.152 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
19.489 AR&R 100 year, 1 hour storm, average 94.1 mm/h, Zone 1
21.659 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.529 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1

21.29 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.928 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,237 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.784 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.579 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.323 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.103 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.669 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1

861



Council Meeting

12/06/2019

PL1
PX.1
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Plla
Pl
PLla

P M.1
PW.1
PwW.2
PN
PP.1
PP.2
PT.3b
PT.3a
PT.3
BT.4
PT.S
PR.1

P Q.3
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PT.1
PT.2
PV.1

P A.Ba
PQ.l
P2
PS2B/1
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PS2 A/
PS2A/S
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P A4

P AS
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PS2E/2
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PS2 A/l
PS2A/2
PS2A/3
ps2if1
Ps2if1
PS2 Kf1
PszL/1
P52 M/1
PS2N/1
Ps20/1
PS2P/1
Ps2a/1
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0.046

0.08
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0.098
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0.153
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0.013
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1.17
1.27
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1.36
1.38

1.5
117
1.67

1.5
118
1.88
0.21
0.44

0.7
0.96
012

0.2
0.35
0.21
0.28
0.26
011
0.24
0.93
1.54
0.78
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23.063 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
22.956 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
22.4 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
22,392 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
22.237 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
23.063 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
23.281 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
23.264 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.556 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.414 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.655 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.415 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.975 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.817 AR&R 100 year, 1 hour storm, average 4.1 mm/h, Zone 1
20.521 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.426 ARKR 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.291 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.563 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.172 AR&R 100 year, 15 minutes storm, average 182.1 mm/h, Zone 1
20.466 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.08 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.426 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,325 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.868 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.555 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.669 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
20.418 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20,376 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
22.316 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,179 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.189 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,145 AR&R 100 year, 30 minutes storm, average 135.7 mm/h, Zone 1
22.019 AR&R 100 year, 30 minutes storm, average 135.7 mm/h, Zone 1
21,98 AR&R 100 year, 30 minutes storm, average 135.7 mm/h, Zone 1
21.916 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
21.725 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
21.427 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.174 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.143 AR&R 100 year, 15 minutes storm, average 182.1 mm/h, Zone 1
21.139 AR&R 100 year, 15 minutes storm, average 182.1 mm/h, Zone 1
21.082 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.033 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
20.961 AR&R 100 year, 10 minutes storm, average 211.1 mm/h, Zone 1
20.844 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
20.669 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
21.756 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
21.658 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.512 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.651 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.586 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.475 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.394 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.387 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,354 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.189 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.354 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.189 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.179 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.316 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.145 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22,145 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21,98 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
21.916 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
22.229 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
21.916 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
21.427 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
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ps2v/1 0.047 0.42 21.174 21.174 AR&R 100 year, 15 minutes storm, average 182.1 mm/h, Zone 1
Ps2 X1 0.106 0.56 21.247 21.238 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
PB.1 0,129 0.81 21.205 21.181 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
PCl 0.134 0.62 21.147 21.139 AR&R 100 year, 20 minutes storm, average 162.4 mm/h, Zone 1
PS2Y/1 0.004 0.04 21.181 21.181 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
pPs2ze/1 0.018 0.28 21.651 21.651 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
pPs27c/1 0.022 0.23 21.756 21.756 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
P52 2F/1 0.008 0.09 21.659 21.658 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
P52 2G/1 0.007 0.1 21.586 21.586 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
PS22z/1 0,023 0.21 22.4 22.394 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
PS2F/1 0,083 0.75 22.39 22,387 ARKR 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
PS2F/2 0.085 0.77 22.384 22.354 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zane 1
Ps2G/1 0.038 0.35 21.99 21.984 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
P52 G/2 0.044 0.4 21.983 21.98 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
Ps2ci1 0.1 0.91 22.264 22.229 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
Ps25/1 0.053 0.48 21921 21.916 AR&R 100 year, 30 minutes storm, average 135.7 mm/h, Zone 1
PS2 U/l 0,082 0.75 21,176 21.174 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
PS2wW/1 0,074 0.67 21,185 21.183 AR&R 100 year, 1.5 hours storm, average 73.6 mm/h, Zone 1
P52 W/2 0.171 1.55 21.154 21.139 AR&R 100 year, 25 minutes storm, average 147.5 mmj/h, Zone 1
Ps2/1 0,057 0.51 21.031 21.035 AR&R 100 year, 1 hour storm, average 94.1 mm/h, Zone 1
Ps22/2 0.066 0.59 21.035 21.033 AR&R 100 year, 5 minutes storm, average 268.5 mm/h, Zone 1
PS2ZH/1 0,122 1.1 20827 20.844 AR&R 100 year, 1 hour storm, average 94.1 mm/h, Zone 1
Ps22Zaf1 0,096 0.87 21.016 21.021 AR&R 100 year, 1 hour storm, average 94,1 mm/h, Zone 1
PS2 ZAf2 0.101 0.91 21.021 21.033 AR&R 100 year, 5 minutes storm, average 268.5 mm/h, Zone 1
ps221/1 0.109 0.99 20.829 20.844 AR&R 100 year, 1 hour storm, average 94.1 mm/h, Zone 1
p527v/1 0.317 1.12 21.82 21.791 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
PS2R/1 0.34 1.2 21.734 21.725 AR&R 100 year, 25 minutes storm, average 147.5 mm/h, Zone 1
CHANNEL DETAILS
Name Max Q Max W Due to Storm
(cu.m/s)  [mfs)
OVERFLOW ROUTE DETAILS
Narme Max Q UfS Max Q D/S Safe Q Max D Max DxV  Max Width Max v Due to Storm
FH.2a 0 Q 0 4] 0 o] Q
FH.2 0.001 0.001 0 0.019 0.01 0.22 0.35 AR&R 100 year, 25 minutes storm, average 147.5n
FAG 0 4] 0 0 0 0 4]
FAT7 0.005 0.005 0 0.038 0.02 0.44 0.56 AR&R 100 year, 25 minutes storm, average 147.5n
FA8 0.003 0.003 a 0.033 0.02 038 0.46 AR&R 100 year, 25 minutes storm, average 147.5n
FAS 0.018 0.018 0 0.061 0.04 1.18 0.69 AR&R 100 year, 25 minutes storm, average 147.5n
FA1D o 0 0 o 0 o 0
FA.l12 0 4] 0 1] 0 0 4]
FA1l 0 a 0 [} 0 0 a
FA.14 0 4] 0 [1] 4] 0 a
F Total 3.381 3.381 0 0.328 0.78 879 237 AR&R 100 year, 25 minutes storm, average 147.5n
FN.1a o 0 a o 0 o} 0
FP.3 0 4] 0 0 0 0 4]
F5.2a 0 a 0 0 0 o a
OF241084 0 4] 0 1] 0 0 4]
FV.la 0 4] 0 (1] 4] 0 4]
FT.6a o 0 a o 0 o} 0
FT.6 1] a 1.466 [} 0 a a
UB4-p 0.065 a AR&R 100 year, 5 minutes storm, average 268.5 mi
FT.1a 0 4] 0 1] 0 0 4]
FAlda 0 a 0 0 0 o a
FH.1la 0 4] 0 (1] 4] 0 4]
FH.1B 0.007 0.007 0.291 0.043 0.03 0.56 0.64 AR&R 100 year, 25 minutes storm, average 147.5n
FH.1 0.006 0.006 a 0.041 0.02 0.48 0.6 AR&R 100 year, 25 minutes storm, average 147.5n
FH.2ZB 0.005 0.005 0 0.04 0.02 0.46 0.59 AR&R 100 year, 25 minutes storm, average 147.5n
FK.1 0.04 0.04 0 0.077 0.06 1.69 0.83 AR&R 100 year, 25 minutes storm, average 147.5n
Fl2 0 4] 0 1] 0 0 4]
Fl2A i} 1] a 1] 0 a 1]
Fl3 o 0 6.74E+22 0 0 o} 0
F1.3A a a a [} 0 a a
Fl4 o 0 0 o 0 o 0
FL1 0.006 0.006 0 0.041 0.02 0.48 0.6 AR&R 100 year, 25 minutes storm, average 147.5n
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FX.1 o ] 0 0 0 ] ]
FW.3 o ] 0 ] 0 ] ]
Flla 0 0 Q 0 0 0 1]
Fll 0.007 0.007 a 0.043 0.03 0.56 0,63 AR&R 100 year, 25 minutes storm, average 147.5n
FLla 0.083 0.083 0 0.096 0.09 2.34 0.94 AR&R 100 year, 25 minutes storm, average 147.5n
FM.1 o ] 0 o 0 a ]
FWw.1 o a 0 0 0 0 a
FW.2 0.003 0.003 Q 0.033 0.02 0.38 0.51 AR&R 100 year, 25 minutes storm, average 147.5n
FN.1 0.045 0.045 0 0.086 0.06 2.01 0.68 AR&R 100 year, 25 minutes storm, average 147.5n
FP.1 0 0 Q 0 0 0 Q
FP.2 o Q 0 ] 0 a ]
FT.3B 0.009 0.009 0 0.04 0.04 0.47 0.98 AR&R 100 year, 25 minutes storm, average 147.5n
FT.3A 0.012 0.012 0 0.045 0.05 0.62 1.05 AR&R 100 year, 25 minutes storm, average 147.5 n
FT.3 o 4] 1 0 0 o 4]
FT.4 0 0 o] 0 0 0 0
FT.5 ] 0 0.45 o 0 o] 0
FR.1 0.009 0.009 o] 0.047 0.03 0.71 0.67 AR&R 100 year, 25 minutes storm, average 147.5n
FQ.3 0.018 0.018 0 0.061 0.04 1.18 0.68 AR&R 100 year, 25 minutes storm, average 147.5n
F5.1 0.011 0.011 0.543 0.052 0.03 0.86 0.63 AR&R 100 year, 25 minutes storm, average 147.5n
F5.2 o ] 0 0 0 ] 0
FT.5a 0 4] 0.485 0 0 o 4]
FT.1 0.013 0.013 0.08 0.052 0.04 0.88 0,72 AR&R 100 year, 25 minutes storm, average 147.5n
FU.2 0,012 0.012 0 0.045 0.04 0.62 1.01 AR&R 100 year, 25 minutes storm, average 147.5n
Fv.1 0.015 0.015 0 0.058 0.04 1.05 0.67 AR&R 100 year, 25 minutes storm, average 147.5n
ZFA6a o ] 0 0 0 ] ]
FQ.1 0.012 0.012 a 0.044 0.05 0.58 1.05 AR&R 100 year, 25 minutes storm, average 147.5 n
FQ.2 0.013 0.013 0 0.045 0.05 0.63 1.08 AR&R 100 year, 25 minutes storm, average 147.5 n
FS2B/2 0.001 0.001 0 0.018 0.01 0.2 0.35 AR&R 100 year, 20 minutes storm, average 162.4 n
FS2B8/3 0.001 0.001 o] 0.019 0.01 0.22 0.35 AR&R 100 year, 25 minutes storm, average 147.5n
Fs2Af5 [+] 0 0 0 0 o] 0
FS2 Af6 0.005 0.005 0 0.038 0.02 0.44 0.57 AR&R 100 year, 25 minutes storm, average 147.5n
FS2A/8 0.004 0.004 0 0.035 0.02 0.4 0.53 AR&R 100 year, 25 minutes storm, average 147.5n
F52 Af9 0.001 0.001 0 0.018 0.01 0.2 0.35 AR&R 100 year, 30 minutes storm, average 135.7 n
FS2 Af10 0.002 0.002 Q 0.028 0.01 0.32 0.46 AR&R 100 year, 25 minutes storm, average 147.5n
Fs2A/11 0.117 0.117 0 0.108 0.11 2.72 1 AR&R 100 year, 25 minutes storm, average 147.5n
FAl 0 0 0 0 0 0 0
FAZ o ] 0 ] 0 ] ]
FA2a 0.006 0.006 0 0.044 0.02 0.6 0.5 AR&R 100 year, 25 minutes storm, average 147.5n
FAZ 0.007 0.007 a 0.071 0.02 0.57 0.35 AR&R 100 year, 25 minutes storm, average 147.5n
FA.4 0.012 0.012 a 0.085 0.03 0.68 0.4 AR&R 100 year, 25 minutes storm, average 147.5n
Fs2D/2 0 0 0 0 0 0 0
Fs2D/3 0.001 0.001 0 0.018 0.01 0.2 0.35 AR&R 100 year, 25 minutes storm, average 147.5 n
FS2E/2 0 4] 0 0 0 0 4]
FS2E/3 0.001 0.001 0 0.018 0.01 0.2 0.35 AR&R 100 year, 15 minutes storm, average 182.1 n
FS2H/1 ] 0 Q 0 0 o] 0
FS2 Af1 0 0 Q 0 0 0 0
Fs2na/2 0.002 0.002 0 0.029 0.01 0.34 0.49 AR&R 100 year, 25 minutes storm, average 147.5n
Fsz2l/1 0 4] 0 0 0 0 4]
Fs2)/1 0.001 0.001 0 0.018 0.01 0.2 0.34 AR&R 100 year, 25 minutes storm, average 147.5 n
F52 K/1 0 4] 0 0 4] o 4]
Fs2L/1 0.001 0.001 Q 0.018 0.01 0.2 0.35 AR&R 100 year, 20 minutes storm, average 162.4 n
F 52 M/1 0 0 0 o 0 0 o
FS2 N/1 0 0 0 0 0 0 0
Fs20/1 0 0 0 0 0 0 0
FS2P/1 0 4] 0 0 0 0 4]
Fs2Q/1 0 0 0 0 0 0 0
Fs2c/2 0.021 0.021 0 0.063 0.05 1.22 0.76 AR&R 100 year, 25 minutes storm, average 147.5n
Fs2T/1 0.01 0.01 Q 0.043 0.03 0.75 0.68 AR&R 100 year, 25 minutes storm, average 147.5n
Fs2v/1 0.016 0.016 0 0.057 0.04 103 0.74 AR&R 100 year, 25 minutes storm, average 147.5n
FC1 0 4] 0 0 0 0 4]
Fs2Y/1 0 0 0 0 0 0 0
F52 ZB/1 0.001 0.001 Q 0.018 0.01 0.2 0.35 AR&R 100 year, 25 minutes storm, average 147.5n
Fs22c/1 0.001 0.001 Q 0.018 0.01 0.2 0.35 AR&R 100 year, 10 minutes storm, average 211.1n
F 52 7F/1 ] 0 Q 0 0 o] 0
FS2 ZG/1 0 0 0 0 0 0 0
Fs27z/1 o 0 0 0 0 o] 0
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FS2F/2 0 1] 0 0
FS2G/2 o o 0 1]
FS2 W/2 4] 1] 0 1]
Fs22/2 0.001 0.001 i 002
FS22zA/2 0.001 0.001 0 0.022
FS2R/1 0.026 0.026 0 0.067
DETENTION BASIN DETAILS

Name Max WL MaxVel MaxQ Max Q.

Total Low Level

B UB2 23.06 211.8 0.051 0.051
BUB3 21,54 352 0.097 0.097
B UBSW 21.52 499.2 0.111 0.111
B UBSE 22.24 424.2 0.088 0.088
B UB4 22.34 3235 0.065 o
B UBS5C 21,14 385.9 0.159 0.159
BlotC 23.66 4431 0.083 0.083
B Lot Fa 23.15 258 0.038 0.038
BLlotH 23.48 451.1 0.1 0.1
B Lot Fb 22.66 173.5 0.053 0.053
B Lot Gb 22.32 4453 0.082 0.082
B Lot Ga 21,76 363.7 0.074 0.074
BlotE 20.89 401.3 0.057 0.057
BLlotB 20.78 554.7 0.122 0.122
B lotD 20.85 493.8 0.096 0.096
B Lot A 20.72 500.1 0.109 0.109

CONTINUITY CHECK for AR&R 100 year, 1.5 hours storm

Node Inflow Outflow  Storage Ch Difference
{cu.m) (cu.m) {cu.m) %
B UB2 439.1 367.76 68.99 0.5
H.2a 367.76 367.34 o] 0.1
H.2 720.82 718,98 Q 0.3
AG 10113.04 10081.65 0 0.3
AT 10289.54 10267 0 0.2
A8 111%4.99 11170.7 0 0.2
AS 11276.93 11245.23 0 0.2
A0 11422.33 11411.26 a 0.1
A2 121%0.86 12174.11 o] 0.1
Al2a 13158.2 1313277 a 0.2
Al4 14751.05 14729 0 0.1
A5 14725 14722.85 0 aQ
B UB3 730.47 612.26 115.64 0.4
P.3 735.8% 734,29 o] 0.2
B UBSW 973.62 781.31 186.51 0.6
5.2a 781.21 7796 0 0.2
B UBSE 779.09 57111 202.74 0.7
T.6a 571.11 570.51 0 0.1
T.6 1622.08 1618.27 0 0.2
B UBA 624.25 527,58 96.87 0
B UBSC 987.26 985.09 1.25 0.1
H.la 92 9161 a 0.4
H.1b 182.78 182.6 0 0.1
H.1 259.96 255.66 0 0.1
H.2b 334.17 333.73 0 0.1
K.1 153.09 153,17 o] -0.1
J.2 75193 750,77 Q 0.2
J.2a 755.25 755.12 0 0
)3 778.9% 778.67 0 [}
J.3a 928.05 927.38 0 0.1
1.4 564.7 963.73 a 0.1
L1 2497 84,89 Q 0.1
X.1 252.16 251.91 0 0.1
w3 529.17 528.42 a 0.1
J.la 528.42 528.13 0 0.1
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1.1
L1la
M.1
w.1
W.2
N1
P.1
pP.2
T.3b
T.3a
T.3
T.4
T.5
R.1
Q.3
5.1
5.2
T.2a
T.1
T.2
V.1
OH.1a
op.2
N Total
A.Ba
Qi
Q.2
52B/1
52B/2
s2B/3
52 A/4
52 A/5
52 4/6
52 A/7
S2A/8
52A/9
S2A/10
52 Af11
Al
A2
/1
A3
A4
A5
s2¢/1
52D/1
s2D/2
52D/3
S2E/1
52 Ef2
S2E/3
52 Ff1
52G/1
S2H/1
S2A/1
S2A/2
52 A/3
521/1
s21/1
52 K/1
s21/1
52 M/1
52 N/1
s20/1
52 P/1
5201

618.11
229.8
130.01
129.58
198.54
209.75
G64.9
124.08
55.51
108.81
816.96
1001.76
1053.11
55.51
20435
94.79
134,77
30.58
101.73
721.26
100.1

a

o
14722.85
508.35
53.29
95.61
32.7
100.18
177.28
942.55
1026.62
1098.88
1403.27
2844.04
3377.9
3447.58
4101.65
4098.96
4922.75
4993.78
6027.67
©6546.95
7948.97
o
133.54
206.5
247.02
96.88
154.65
196,75
o

o

3192
63.48
11257
74062
13
28.18
39.09
33.94
45.69
40,71
11.72
39.39
160.44

618.13
229.55
129.58
129,59
198.37
207.89

64.63
123.63
55.44
108.81
812,78
999.35
1051.57
55.49
203.98
94,74
134.12
30.17
101.51
720.04
100.04
0

0

14722.85

506.06
53.25
95.43
32.82
99.78

176.82

940.86

1025.12
1097.46
1400.69
2836.69
337128
3442.46
4098.35
4094,32
4913,22
4983.37
6002.87
6534.8
7924.34
0

133.32

206.13

246.91
96.79

154.47

196.56

0
0
3175
63.36

112.33

738,58
12.92
28.04
38.85
33.87
45.36

40,4
11.65
39.09
160.08
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s2¢/2 1007.84
525/1 [}
s2T/1 39.02
s2U/1 0
S2V/1 31.56
S2 W1 o}
52 X/1 162.17
B.1 202.55
c.1 20181
52 ¥/1 0
S2Zf1 o}
52 ZAf1 o
522ZB/1 29.14
52 7¢/1 36.83
$2 ZF/1 10.89
522G/1 10.89
52 ZH/1 0
s2Z1/1 o}
527Z/1 31.92
052 W/2 0
0s522f2 0
052 2A/2 0
BlotC B07.73
S2F/2 617.33
B Lot Fa 43797
52 G/2 297.74
BlotH 879.04
B Lot Fb 397.73
B Lot Gb 802.61
B Lot Ga 679.32
52 W/2 62471
BlotE 594,78
522/2 409.01
BlotB 924.4
BlotD 784,89
522ZA/2 637.41
BlotA 82534
52 7v/1 476.38
52 R/1 511.83

Run Log for 9012 run at 16:52:59 on 9/8/2018

1003.56
]

38.89

0

31.46

]
162.24
201.82
200.52
-0.11

606.01
616.95

289.3
297.45
714.87
367.06
537,78
529.44
623.29
368.74
407.89
751.38
595.82
©636.04
668.51
476.49
510.95

OoOo0oocoo0oO0o0cO0oO0CO0 000 OoO0C 0000000

._
w
@

- &

145.6
160.26
28.9
202.09
147.24

223.12

170.63
187.3

154.62

Upwelling occurred at: 52 R/1, 52 Af11
Freeboard was |ess than 0.15m at 52 22/1, S2 Y/1, 52 W/2, 52 V/1, 52 T/1, 52 Qf1, 52 Nf1, 52 M/1, S2 I/1, 52 H/1, 52 F/2, 52 C/2, 52 AJ10,52 A
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MERITON

15 March 2019

Ms Clare Harley

Manager Strategic Planning
Bayside Council

444-446 Princes Highway
ROCKDALE NSW 2216

Dear Ms Harley
RESPONSE TO CONSULTATION ISSUES - PAGEWOOD GREEN {PART II)

Further to our discussions, we have provided a response to the post-exhibition issues raised by
Council received via email on 14 February 2019, As outlined below, most of the issues raised
primarily relate to the design and layout for the future development which is not necessarily
controlled via the provisions under the LEP Amendment and are more appropriately addressed
during the Stage 1 Development Application (Stage 1 DA).

Notwithstanding, we have addressed what we can and will take en board other matters raised
in finalising the Stage 1 DA.

Building Height and Density:

Comment; The proposal includes 4-§ storeys of podium car parking for each block. There is
the potential that basements may be able fo accommodate some of the car parking proposed
to be in podiums. As such, there may be potential fo reduce the overall height and potentially
the bulk of the development and reduce overshadowing impacts to the south and east of the
site.

Response: As per the sketches in Attachment A, Meriton is considering options for alternative
podium design which may provide opportunities for building height articulation, alternative
podium heights, provide a lower-scale street edge or provide arliculation to mitigate the
perceived visual impact of a podium. This may vary between urban blocks and frontages
depending on the location within the development with more relief considered outside of the
central and southern portions of the site. It should be noted that this relief can be considered
under the proposed parking rates however would be compromised by any significant increase
in parking. This will be further considered in finalising the Stage 1 DA.

Furthermore, above-ground parking has a range of other sustainability and urban design
outcomes as it:

« Can be mitigated by design and articulation of the podium structure
« (Can save substantial and unnecessary volumes of spoil being transferred to landfill and
its associated truck movements. As per Table 1, based on the estimated 2,436 parking

W 2000

MERITON PROPERTY SERVICES
Memt f the Meriton Group
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spaces in the Urban Design Report, a scenario where all proposed parking is transferred
into basements could generate as much as 325,000 tonnes of spoil that would require
almost 23,000 truck movements, travelling over a total of 2,327,126 kilometres and
generating almost 2,000 tonnes of carbon to dispose of the material at a landfill site.
Obviously, any substantial increase in parking would exacerbate this scenario.

Table 1 — Conversion of all parking to basement parking
Scenario - 128 Bunnerong Road, Pagewood

2,438 |Total No. of Car Spots
324,455 |m3 spoil (avg 133m3 per cer psace}

22,376 [truck movements {14.5T of spoil per truck}

104 |km per movement (avg 52km each direction to waste/tip}
2,327,126 |truck km travelled

850 |g/km{carbon truck emission}®

1,978,057,174 |total g [carbon}

1,978,057 |total kg {carbon)

1,978 |total T {carbon)

* Allows for a higher degree of natural ventilation that cannot be provided in basement
parking areas

+ Avoids potential flooding and drainage issues associated with subsurface areas when
there is major flooding and/or failure of drainage systems.

« Avoids unknown subsurface conditions including the disturbance of acid sulphate soils
which exist on 1he site

« Enhances amenity and security by creating elevated and secured communal open
space on podium tops that can achieve better solar access and can only be accessed
via residents and their guests

* Creates a street edge with good passive surveillance of surrounding streets and open
Space areas

Eastern Edgefinterface:

Comment: It has been noted that submissions have requested a similar transition in height to
what is proposed at the northern edge/interface be explored as well as a consistent setback
afong this boundary.

Response: The proposed heights and setbacks on the eastern edge are generally consistent
with the heights and setbacks already established under urban Block 4 and 5E in stage 1 of the
Pagewood Green development which reflect its location adjoining a major arterial road. In fact,
the concept Masterplan increases setback and makes provision for a public reserves and tree
retention not provided in the existing development.

The heights and setbacks presented in the concept masterplan have also been designed in
accordance with the comments by the Sydney Planning Panel during the Pre-Gateway Review
process to avoid overshadowing to residential properties to the east. This has been addressed
via the incfusion of a specific requirement in proposed Clause 6.12(t) of the LEP Amendment to
ensure there is no overshadowing of residential properties on the eastern side of Bunnerong
Road in mid-winter. Compliance with this provision has been demonstrated in the concept
design as being achievable. Accordingly, this matter will be addressed under the Stage 1 DA.
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Overshadowing:

Comment: it is noted that the proposed open space within the subject site receives adequate
sunlight as demonstrated in the solar insolation diagrams (part 6.1 of the urban design report
and masterpian). However, concern is raised in relation fo overshadowing to the south,
particuiarly to the Pagewood Green Park. The overshadowing diagrams contained within part
6.3 of the wrban design report and masterpfan does not ciearly demonstrate what was
considered ‘public open space’ for the purposes of the overshadowing analysis and percentage
calculations.

Response: More detailed shadow analysis of the Central Park is provided in Attachment B. It
demonstrates that between 10am and 1pm (3hrs) the Central Park receives in excess of 50%
of sunlight which is well above industry standards. Furthermore, as per Section 6.3 of the Urban
Design Report, the 3ha of Open Space across the entire precinct will achieve between 67%-
91% solar access for the entire day in the winter solstice. This is a significant achievement for
new open space in a brownfield urban precinct.

Open Space:

Comment: The provision (amount) and usability of open space within the subject site,
particularly the function of link park' areas that may become non-functional and inactive spaces.

Response: To the contrary the design of the link parks are an integrated component of the public
open space design and distribution across the site. They provide informal passive areas and
enhance pedestrian mobility through the site that complement the larger civic, play and
recreation spaces. A draft Landscape Masterplan that is being prepared for the Stage 1 DA is
provided in Attachment C. This scheme will be further developed to address these concerns
and lodged with the Stage 1 DA.

Car Parking:

Comment: The proposed car parking rates are below the amount required by the Botany Bay
DCP and below those approved as part of Stage 1 BATA. Reduced car parking rates are unlikely
to be supported, however this will be considered in detail as part of a future DA.

Response: This is acknowledged and has been addressed in the Traffic Impact Assessment
(TIA) supporting the proposal since lodgement in May 2017. As with other issues, parking is not
controlled by the LEP Amendment and will be further addressed as part of the Stage 1 DA.

Notwithstanding there are a range of factors influencing a reduction in demand for parking and
private vehicle usage across Sydney and a reduction in parking rates is supported by key
Government transport agencies.

In addition, Meriton is actively working with Transport for NSW (TfNSW) which has already
enhanced a range of bus services for the area and we are expecting direct bus services to
Tingwell Blvd to commence in the following months. TANSW has advised that:

Qver the past 18 months TINSW has introduced new and additional services serving the

Pagewood area, most of which operate adjacent to Pagewood Green. These inciude the
following key initiatives:
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» Changes to roufe 400 (Sydney Airport to Bondi Junction via Eastgardens), and new
route 420 (Eastgardens to Burwood), effectively doubling service frequency on the busy
Easlgardens — Sydney Airport corridor seven days a week

« New overnight services on routes 400N (Eastgardens to Bondi Junction) and 420N
(Eastgardens fo Burwood), seven days a week

» Additional weekday shoulder peak services on routes 392 and X92 between
Eastgardens, Kingsford and the City

= Additional and later evening services on route 353 between Eastgardens, Maroubra and
Bondi Junction seven days a week

» New route 307 between Port Botany, Eastgardens and Mascot Station seven days a
week, as part of service changes infroduced along the Botany Road corridor (this service
replaced previous route 310)

These routes operate either along the Bunnerong Road frontage to Pagewood Green, or via
the bus interchange at Easigardens, all within close walking distance of residents at
Pagewood Green.

TfNSW are also working on enhancing public transport services under the follow-on studies for
SE Sydney from the 2056 Transport Strategy. We understand that this study will further enhance
public transport and other transport initiatives in the area.

Furthermore, the mixed-use nature of the development provides for a range of supportive uses
and services within the site or on directly adjoining land. This will minimise the need for vehicle
usage and parking.

We note the concerns of the Council and will ensure that this is further addressed in more detail
as part of the Stage 1 DA.

Traffic and Public Transport:

Comment: As noted below, we will discuss these issues once comments have been received
from TINSW and RMS.

Response: As discussed, Meriton and ARUP have been independently working with TINSW
and RMS. The issues raised by respective agencies have now been addressed and issued so
they can finalise their referral response.

We trust that this addresses the issues raised and please contact me on 9287 2691 should
Council require anything further.

Yours faithfully
MERITON GRcy/:
s, >
/ P
M
- 'j
S \

Matthew Lennartz
Executive Manager —
Planning and Government

Iltem 8.5 — Attachment 17 874



Council Meeting 12/06/2019

Attachment A — Alternative Podium/Basement Sections
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Proposed Masterplan

Tower Articulation Sections

Banks Avenue Primary Street Civic Square Bunnarong Road |

Patential tower articulation aption 1

Bunnarong Road

Banks Avenue Primary Street Civic Square

Potential tower articulation option 2

KEY
[[1 Potential additional basement

Pagewood Green (Stage 2) ======  Pgtential building massing reduction
(subject to future design development)
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Proposed Masterplan

Lower Podium / Tower Articulation

410Em w000

=

3 storey podium —>]

4-5 storey podium I

o — — — — ——— — — — — — — — —— —— — — — — — — — —

KEY

[ 1 Lower podium articulation
Pagewood Green (Stage 2) - Tower setback
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Proposed Masterplan

4 - 5 Storey Podium Articulation

Tower articulation

Lower podium
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4-5 storey podium
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Proposed Masterplan

Tower Articulation [

4o bm

RESI

RESI

RESI

RESI

4-5 storey podium

Tower articulation articulation

RESI

RESI

Lower podium

RESI

RESI

AR

FODIUM

Street

LOBBY

CARPARK [SLEEVED)|

CARSARK [SLEEVED)]

BASEMENT PARKING

BASEMENT PARKING

Pagewood Grezn (Stage 2)
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Attachment B - Solar Access Analysis — Central Park (BATA I)
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Solar study

1e7) [Jure 21, 2518 2000] 1267) [Jure 21, 2018 - 1000] 13c7) [Jure 20, 2918 1100]

0900 - 33% Direct Solar 1000 - 66% Direct Solar 1100 - 68% Direct Solar

[ T] [dune 20, 2008 1200] 189 7] [June 20, 2808 1300] [ 7] (June 20, 2808 1400]

1200 - 68% Direct Solar 1300 - 51% Direct Solar

174£7] Luns 21, 2900 - 1820]

Figure 05: 50% of open space achieves Zhours direct solar between 9am-
3pm

1500 - 10% Direct Solar
SJB Pagewood 8
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Attachment C - Draft Landscape Masterplan {Urbis)
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© Urhis 2017

This publication is subject to capyright. Except as permitted under
the Copyright Act 1968, no part of it may in any form or by any means
{electronic, mechanical, photocopying, recording or otherwise) be
reproduced, stored in a retrieval system or transmitted without prior

written permission. Enguiries should be addressed to the publishers.
URBIS.COM.AU
2 Pagewood Stage 2 Master Plan - Public Domain Development Application
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1.2 PRECINCT PLAN

Residental
Residential (Low Rise)
Mixed Use

Aged Care

Public Read

Private Road®

Open Space
7 Retail/Childeare
- = Site Boundary

0100000 |

“All private roads are associated with respective lot
boundaries, all of them include public access easemeants for
pedestrians to increase the parmeakbiity of the site.

Subdivision Plan - Image: SJB Architects

6 Pag 1 Stage 2 Plan - Public Domain Development Application
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INTEGRATION

Integrate green infrastructure to create an
urban community that delivers quality of life

Create balanced green recreational and
functional open spaces that strengthen
wider environmental, social and economic
benefits

Integrate green spaces into the built form

Maintain existing trees where possible,
particularly on the periphery, provide

for adequate compensatory planting in
new public spaces as part of an open and
accessible precinct

Note: Public Domain Principles referenced from 'Greener Places'
document prepared by Government Architects New South Wales

2.1 PUBLIC DOMAIN PRINCIPLES

CONNECTIVITY

= s ‘é: 'v"i.

Créate é series of shared s_pé_r;:e that
promote meaningful connections with the
community

Strengthen green streets and community
access to local and regional green open
spaces

8 Pagewood Stage 2 Master Plan - Public Domain Development Application
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Connect and enhances the development

MULTIFUNCTIONALITY

through high quality and high performing
green spaces

Deliver an open space that contributes to
the value and understanding of place

Design spaces that foster integration,
community identity, sense of connectedness
and community capacity

PARTICIPATION

. Engage the stakeholders to create

community value

Embrace diversity of activities to encourage
community engagement

Create places that cater to all ages and
abilities
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2.2 DESIGN RESPONSE
METHODOLOGY

Streetscape

= \Water Sensitive Urban Design (WSUD) principles, integrating stormwater into landscape verges and
central medians.

= Attractive and comfortable streetscapes for pedestrians & cyclists to activate streets.
= High quality paving, furniture & planting in accordance with Bayside Council DCP.

® Direct and convenient connections to existing external and Stage 1 pedestrian networks.
= Extension of Stage 1 street tree canopy structure,

Civic Square

® Activated public square responding to primary retail frontage

= Opportunities for temporary cafe carts or stages for community events.

= QOpen Civic lLawn with integrated seating benches as an informal dining/retail space extension space.

= Mix of medium and Large evergreen and deciduous canopy trees, providing shade and build form relief.

Community Park

® Alfresco Retail/dining opportunities, framed by structural planting and tree canopies.
= Allinclusive play space, focused on adventure and sculptural play.

= Large open community lawn providing opportunities for larger events.

»  Mix of formal and Informal guality furniture & fixtures.

= Integrated WSUD principles into structured planting.

Recreational park

® Flexible open community 'kick-about’ lawn.

= Circulation path providing opportunities for children bike/scooter riding.

= BBQ Pavilions with picnic tables and chairs.

= Passive seating retreats.

® Integrated amphitheater seating walls.

= Lush native tree and groundcover buffer planting to screen adjacent built form.

Reserve Park

= Flexible open community 'kick-about’ lawn.

® Shade Pavilions with picnic tables and chairs.

= Passive seating retreats under large canopy trees,

= Screen planting from Bunnerong Road.

= Fitness Station providing formal and informal activities.

= |ush native tree and groundcover huffer planting to screen adjacent built form.

Link Parks

= Series of smaller passive retreat lawns and seating areas which are strengthened by structural tree
canopies and shrub/groundcover planting.

® Feature tree bosques and seating areas for smaller community gatherings.

® Paths connecting external pedestrian networks with Stage 2 development.

ltem 8.5 — Attachment 17

SAFETY AND SECURITY

An integrated approach to safety will improve actual and perceived personal security in
pedestrian public domain areas;

All paths are overlooked from adjoining buildings and adjacent streets which will
pravide a high level of passive surveillance;

All external spaces will have multiple clear sight lines without obstacles, proposed
shrub planting is low level which will prevent places to hide;

All paths will be well lit at night time and designed to meet relevant Australian
Lighting Standards;

Signage will be provided across the precinct to assist with wayfinding and navigation
through the site.

All planting + retaining / planter walls to be low at road intersections to ensure
vehicular sight lines are not obstructed

DRAINAGE & WATERING STRATEGY

Water Sensitive Urban Design (WSUD) principles have been realised into the
landscape design in a way that celebrates a sustainable water cycle.

Allirrigation systems will comprise of subsurface drip systems and automatic timers
with rainwater / soil moisture sensor controls;

Where possible storm water runoff will be directed to the lawn and garden beds; via
basement rainwater storage tanks

Irrigation will be provided to all soft landscape areas and will be specified within the
tender package;

Low water demand shrub planting is proposed.

LIGHTING

Allexternal areas will be designed to meet relevant Australian Lighting Standards.
Integrated landscape lighting is proposed to all the landscape elements.

Prepared by Urbis for Meritan
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2.4 DESIGN DRIVERS

PUBLIC DOMAIN TYPOLOGIES
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STREET TYPOLOGIES
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2.6 PRECEDENT IMAGERY

T T 5

CIVIC SQUAR

16 Pagewood Stage 2 Master Plan - Public Domain Development Application
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RECREATIONAL PARK

R |
ey 4]

LINK PARKS

18 Pagewood Stage 2 Master Plan - Public Domain Development Application
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3.3 TYPICAL STREETSCAPE SECTIONS

PROPERTY BOUNDARY
FROPERTY BOUNDARY

2500 L850 2500 N 3000 . 2000 X 3000 N 2500 .. 850 1500 1000
SHARED PATH  TURF PARKING CARRIAGE WAY SWALE CARRIAGE WAY PARKING TURF TURF
VERGE LANE MEDIAN LANE VERGE VERGE
PEDESTRIAN

PATH
01 % NORTH SOUTH STREET 1 - 20m ROAD RESERVE

\J SCALE 1:50@ A1; 1100 @ A3
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22 Pagewood Stage 2 Master Plan - Public Domain Development Application
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P1: Pavement Type 1 P2: Pavernent Type 2 P3: Pavement Type 3 P4: Pavement Type 4 P5: Pavement Type 5

- Large concrete unit pavers - Insitu exposed aggregate concrete - Small concrete unit pavers - Decomposed granite - Soft fall rubber
- Colour finish: TBC - Colour finish: TBC - Colour finish: TBC - Colour: Gold - Various colours

WALLS LIGHTING

W1 Wall Type 1 W2 Wall Type 2 L1:Light Type 1 L2: Light Type 2 L3: Light Type 3

- Insitu concrete seating walls - Insitu concrete amphitheater walls - Pedestrian pole top lighting - Feature uplighting - feature seat lighting
- Variou sizes - To match BATA Stage 1

FURNITURE

| 1
F1: Furniture Type 1 F2: Furniture Type 2 F3: Furniture Type 3 F4: Furniture Type 4 F5: Furniture Type 5
- Integrated timber seating - Timber bench seating - Bench seat (no back) - Bench seat (with back) - Rubish bin
- Supplier: Street Furniture Australia - Supplier: Street Furniture Australia - To match Stage 1 furniture - Tomatch Stage 1 furniture - To match Stage 1 furniture

24 Pagewood Stage 2 Master Plan - Public Domain Development Application
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1

< bm

FG: Furniture Type 6 F7: Furniture Type 7 F&: Furniture Type 8

- Stainless steel bollard - Bike racks - Tree Grates
- To match Stage 1 furniture - To match Stage 1 furniture - To match Stage 1 furniture

PEL: Play Type 1 PE2: Play Type 2 PE3: Play Type 3 P4: Pavement Type 4 P5: Pavement Type 5
-Sulptural play eguipment - Mounded soft fall with integrated tunnels - Play dome - Sculptural play - Stepping logs
- Supplier: Kompan - Supplier: Kompan - Supplier: Lump Sculpture Studio - Supplier: Lurmp Sculpture Studio - Insitu/site won timber logs

FITNESS EQUIPMENT

=

FEL: Fitness Type 1
- Fitness Station 1
- Supplier: Park Fit

Prepared by Urbis for Meritan 25
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PUBLIC ART
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-
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Al: Public Art Type 1 AZ: Public Art Type 2
- Main Civic Square Urban Art - Dome Play Space
- Supplier: Lurmp Sculpture Studio - Supplier: Lump Sculpture Studio

SHELTERS

SH1: Shelter Type 1 SH2: Shelter Type 2 SH3: Shelter Type 3

- Civil Square Arbour - Play space shade structure - Park shelter
Supplier: Insitu Supplier: Insitu Supplier: Landmark
26 Pagewood Stage 2 Master Plan - Public Domain Development Application
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9.] PLANTING STRATEGY

Trees
Code Botanical Name Common Name Mature Height | Supply height
x Spread (m) (Pot size)

Cm Corymbia maculata Spotted Gum 30x10 200L

Lc Lophostemon confertus Brush Box 16x8 200L

Mg Meloleuca quinguenervia Paperbark 15x10 200L

Jm Jacaranda mimosifolia Jacaranda 10x8 200L

Ps Pyrus callyryana ‘chanticleer’ Ornamental Pear 15x7 200L

Ag Angaphora floribunda Rough barked Apple 18x8 200L

Ba Brachychiton acerifolia Illiwarra Flame Tree 5-10x86 200L

Up Ulmus parvifolia Chinese Elm 10x4 200L

Li Lagerstroemia indica Crepe Myrtle Bxé 200L

Ti Tristaniopsis lauring Water Gum 15x7 200L
Shrubs & Groundcovers
Botanical Name Common Name Mature Height x Supply height

Spread (m) (Pot size)
Shrubs
Adenanthos seiceus Wooly Bush 15x1 200mm
Callistemon little John' Bottlebrush 1.5x1.5 200mm
Crinum penduculaturm Swamp Lily 2x2 200mm
Doryanthes excelsa Gymea lily 2x15 200mm
Hymenocallis littoralis Spider Lily 0.7 x0.7 200mm
Murayo poniculata Mock Orange Ixl 200mm
Metrosideros sp. New Zealand 1x1 200mm
Christmas Bush
Monstera deliciosa Swiss Cheese Plant 3x3 200mm
Philodendron Xonadu Xanadu 1xl 200mm
Phormium tenax New Zealand Flax 15x1 200mm
Raphiolepis sp Indian Hawthorn 1xl 200mm
Strelizio junceo Bird of Paradise 6x3.5 200mm
Syzygium sp Dwarf Lilly pilly 3x2 200mm
Westringio fruticosa Coastal Rosemary 1x1 200mm
Grasses + Groundcovers
Agapanthus africanus African Lily 0.6x0.6 150mm
Agave attenuate Agave 0.5x08 150mm
Aspidistra elatior Cast Iron Plant 0.4x086 150mm
Dignello longifolio Blueberry Lily 1x0.5 150mm
Dietes grandiflora Pale Flax Lily 15x1 150mm
Gazania spp. Pale Yellow Ground Cover 150mm
WsuD
Cyperus gracilis Slender Flat-sedge 1xl 150mm
Dignello longifalio Blueberry Lily 0.4x04 150mm
Einadia hastata Berry Saltbush 1x.5 150mm
Juncus usitatus Common Rush Llx0.7 150mm
Plectranthus parviflorus Cockspur flower 1x0.5 150mm
28 Pagewood Stage 2 Master Plan - Public Domain Development Application

Street Trees
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Feature Trees
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9.2 PLANT ESTABLISHMENT + MAINTENANCE

Landscape Maintenance Strategy

General

= Planting maintenance period: the planting maintenance period will be 52 weeks and will commence
from the date of practical completion. Of each phase of planting works (hereby specified to be a
separable part of the works). It is anticipated that planting works will be undertaken in one phase

= 2 weeks prior to practical completion, furnish a proposed planting
establishment program, and amend it as required. Such proposal should contain details of the types
and frequency of maintenance activities involved with the establishment of plants and grassed areas.
Comply with the approved program.

= . keep a log book recording when and what maintenance work has been
done and what materials, including approved toxic materials, have been used. Log hook must be signed
off by the client's representative after each maintenance visit. Maintain Llog book in location nominated
by superintendent. All entries are to be initialled by person nominated by superintendent. Log book to
contain a copy of the approved planting establishment program.

L] : submit the supplier's written statement certifying that plants are true to the
required species and type, and are free from diseases, pests and weeds.
- : the contractor is to ensure suitable insurance cover and | or bank guarantee is in place for the

theft and / or damage of all works executed under this contract for the plant maintenance period.

Planting Maintenance

. pravide any fencing or barriers necessary to protect the planting from damage
throughout the planting establishment period.

: throughout the planting maintenance period, continue to carry out recurrent works of a
maintenance nature all to the extent required to ensure that the plants are in the best possible condition at
the end of the planting maintenance period. These activities are including but not limited to:
= \Weeding, Rubhish removal, Fertilizing, Pest and disease control, Adjust / replace stakes and ties,

Topping up mulch, Cultivating, Pruning, Keeping the site neat and tidy

: the contractor is responsible for the replacement of failed, damaged or stolen trees, shrubs
and groundcovers throughout the planting estahlishment period.

Weeding

sregularly remove, by hand, rubbish and weed growth that may occur or recur throughout turfed,
planted and mulched areas. Continue eradication throughout the course of the works and during the
planting establishment periods.

: the contractor must make allowance for a higher level of maintenance during
establishment to ensure that weeds are controlled.

:re-application of herhicide such as Ronstar or equivalent if required.

Compliance

L] . plant maintenance shall be deemed complete subject to the following compliance with
the criteria:

® Repairs to planting media completed

= Ground surfaces are covered with the specified treatment to the specified depths

= Pests, disease, or nutrient deficiencies or toxicities are not evident.

= Organic and rock mulched surfaces have heen maintained in a weed free and tidy condition and to the
specified depth

= Vegetation is established and well formed

ltem 8.5 — Attachment 17

Plants have healthy root systems that have penetrated into the surrounding, undisturbed ground and
not able to be lifted out of its planting hole

Vegetation is not restricting essential sight lines and signage

Collection and remaoval of litter

ALl non-conformance reports and defects notifications have been closed out.

Plant maintenance compliance schedule:*as defined by the superintendent

Pruning

: tree plantings shall be left to grow in a form consistent with the growth habit of the species.
:cut back tree canopies and groundcovers to road verges, and light poles and signs as required achieving clear sight
lines when viewed along roadway.
:pruning to be undertaken by a qualified tree surgeon / arborist

Fertilising

Generally: the fertiliser regimes have been devised to provide sufficient long-term fertility for the vegetation type and it is
anticipated that all except the very high status horticultural beds such as feature plantings (entry and courtyard planting) for
colour and foliage will not need regular fertiliser regimes.

Testing: additional nitrogen may be required due to drawdown effects from composts and mulches and localised waterlogaing.

To compensate for this, soil testing is to be carried out after 12 months to ascertain nutrient requirements.

Completion

Cleaning: remove temporary protective fences and tree stakes at the end of the planting maintenance period.
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6.0 TYPICAL LANDSCAPE DETAILS

CONTAINER PLANT AS NOMINATED

MAINTAIN SEPARATION OF MULCH &

TRUNK TC FREVEMT ROT.

R N

MOMINATED
POT SIZE

300

FORM BASIN'WITH TOPSCIL TO
ALLOW FOR WATER PENETRATION
AND TO PREVENT ROT

........... WMULCH. REFER SCHEDULE OF
WORKS

— SOILTYPE (&)

SLOW RELEASE FERTILISER AS
\ SPECIFIED

[ SOIL TYPE (B}

HARDWOOD STAKING. REFER SCHEDULE OF
LANDSCAPE WORKS

REFER PLANTING PLAN FOR THEE SETOUT

MULCH, AS SPECIFIED.

o KEEP MULCH CLEAR OF PLANT STEM
RN, S0mm

— SOIL TYRE (A)

FERTILISER AS SPECIFIED, DO NOT

PLACE AT BASE OF PLANT OR IN

CONTACT WITH ROOT SYSTEM

DEFTH OF ROCTEALL

— PROVIDE SUBS0IL DRAINAGE TO THE BOTTOM OF ALL

=IET==E= S soi vee 8 ano susarane

|:| | ‘:| | :| —] ~|:+* SUBGRADE

ON-GRADE PLANTING AREAS. CONNECT TO
STORMWATER CUTLET. REFER ENGINEERS DRAWINGS

— SOIL TYPE (B)
— PROMIDE SUBSOIL DRAINAGE TO THE BOTTOM OF ALL
ON-GRADE PLANTIMG AREAS, CONNECT TO

— 1 150mm DEPTH RIP & CULTIVATE

STORMWATER OUTLET. REFER ENGINEERS DRAWINGE

[— 150mm DEFTH RIF & CULTIVATE SOIL
TYPE B AND SUBGRADE

SUBGRADE

Typical Shrubs/grasses/groundcovers on grade 1:20@A3 - 110 @Al

CITYGREEN TREE GRILLE AND GUARD
- REFER TO ADDITICNAL
SPECIFICATIONS,

RRPRECT RootRain FRECINCT SINGLE
INLET FOR INITIAL WATERING OF
ROQTBALL ZONE.

RER300 ReRoot RIBBED LINEAR
BARRIER INSTALLED ABQVE
Stratavaull, WITH RIBS FACING TREE,

PAVEMENT LAYERS AND SUB-BASE
DESIGN TO ENGINEER
SPECIFICATIONS,

FilterGrid HEAVY GRADE NON-WOVEN
FILTER FASRIC WITH REINFORCING
GRID TQ TOP SURFACE OF Stratavault
MATRIX. AND FOLDED TC LINE QUTER
EDGE OF MATRIX TO REQUIRE
FilterGrid TO EXTEND TO BOTTOM OF
TRIX
Stratavaul Generation & STRUCTURAL
SOIL MODULES LOADED WITH
SCREENED SANDY LOAM SOIL MIx,
ORGANIC 4-8% BY VOLUME,

COMPACTED GRANULAR COLLAR AS
PER SPECIFICATIONS

RSB300 ReotStep BARRIER LAID ON
OUTER WALLS OF PIT WHERE
REQUIRED FOR PROTECTION OF
SERVICES OR INFRASTRUCTURE
FROM ROCT PENETRATION

RRARBZ RootRain ARBORVENT DUAL
INLET DEEF WATERING AND
AERATION SYSTEM.

OFTIONAL:

100mm DRAINAGE LAYER. 5-10mm
STONE CHIP (REQUIRED IF
SURRQUNDING SCIL IS NOT FREE
DRAIMING, OR IF TREE PIT IS
HARVESTING STCRMWATER)

! L
- ] 7 o 7

Typical Tree on grade 1:40@A3 - 1:20 @AL

2.100 7 500 2,100
8,100

LINEAR TREEPIT - SECTION AA

SCALE 1:25 [A1] SCALE 1:50 (A3]

<7 b
v QQPVQ‘Q DD
" <o ¥
& - .
- 0 0

OPTIONAL:
DRAINAGE CONNECTED TO

STORMWATER (REQUIRED IF
SURRCUNDING SOIL IS NOT FREE
DRAIMING. OF IF TREE FIT IS
HARVESTING STORMNATER)
B Y p— 300 800
£

2100

LINEAR TREEPIT - SECTION BB

SCALE 1:25 (AL SCALE 1:50 [A3)

Typical Tree in Paving
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A
‘I%!S‘V!V. Transport
GOVERNMENT for Nsw

Council Reference. 511/47-12 & F18/740

Ms. Clare Harley

Manager Strategic Planning
Bayside Council

PO Box 21

ROCKDALE NSW 2216

Attention: Charlotte Lowe

Dear Ms. Harley

NOTIFICATION OF EXHIBITION — PLANNING PROPOSAL:
128 & 130-150 BUNNERONG ROAD, PAGEWOOD (BATA SITE)

Thank you for your letter dated 21 November 2018 requesting Transport for NSW (TfNSW)
comment on the subject planning proposal to amend the Botany Bay Local Environmental Plan
2013 (BBLEP).

The amendment relates to land at 128 and part 130-150 Bunnerong Road, Pagewood with the
following key outcomes:

* Amend the zoning for the site from part IN1 General Industrial and part R3 Medium Density
Residential to R4 High Density Residential;

¢«  Maximum floor space ratio (FSR) development standard of 2.35:1;

* [ntroduce a new Additional Local Provision at Clause 6.12 of the BBLEP 2013 requiring the
preparation of a development control plan for the subject site;

¢ Introduce a new clause at Schedule 1 Additional Permitted Uses of the BBLEP 2013 to
permit ‘commercial premises’, ‘recreation facility (indoor) and ‘serviced apartment’ with
development consent. Non-residential uses across the site must have a minimum total floor
space of 5,000 sqm.

As part of the planning proposal, a draft Voluntary Planning Agreement has been prepared with
the intention to deliver the following local infrastructure and public benefits:

¢ Dedication of Affordable Housing Units with a total of 100 bedrooms;
* A single monetary contribution of $23.9 million; and

* Dedication of approximately 20,000 sgm of public open space and all public roads.

Council is advised that consultation meetings and ongoing correspondence had taken place
between the Proponent, Meriton Property Services Pty Ltd (the Applicant), TINSW and Roads
and Maritime Services (Roads and Maritime) during and following the exhibition period.
Comments were provided by TfNSW and Roads and Maritime following these meetings.
Correspondence between TINSW and Roads and Maritime is provided in Appendix A to inform
the assessment process

Notwithstanding, Council should consider the following in addition to the comments provided to
the Proponent. Detailed comments which expand upon the below has been provided in
Appendix B.

Transport for NSW
Level 26 477 Pitt Street, Haymarket NSW 2000
T 02 8202 2200 | W transport. nsw.gov.au | ABN 18 804 239 602
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a. Council should implement travel demand strategies, which could include initiatives such
as reduced on-site car parking provisions, to mitigate the potential impact of traffic
movements to/from future developments. A contribution toward local and regional active
transport connections would also help in this regard. The following suggestions should be
considered for funding:

1. An upgrade of the on-road cycle lanes, along Banks Avenue between Heffron Road
and General Bridge Crescent, to a separated cycleway.

2. A new shared path along Heffron Road, Page Street and Cowper Avenue, which will
link to a future Green Corridor.

The commitment to deliver transport infrastructure would ensure that the planning
objectives of the Eastern City District Plan are implemented in conjunction with the
dwelling growth associated with the subject land use changes.

b. The Southeast Sydney bus service network will change once the CBD & Southeast Light
Rail opens in mid-2020. The definition of the network has not yet been finalised.

c. It is recommended that Council includes LEP controls to limit the floor space of the
additional permitted use of ‘retail premises’ to 5,000 sqgm. This has been recommended as
any exceedance of the retail floor space has not been accounted for in the traffic
assessment and the associated traffic may exceed the capacity of the road infrastructure
and recently delivered upgrades.

d. The preparation of the site-specific DCP or the assessment of any Masterplan application
should consider the following:

1. Any direct vehicular access points to Bunnerong Road from the site is unlikely to be
supported by Roads and Maritime.

2. Any future vehicular access points to the site on Heffron Road or Banks Avenue
should be located as far as practical away from any signalised intersections.

3. Any future child care centres should be positioned and oriented such that vehicular
and pedestrian access is obtained from the local/internal road network only, on road
safety grounds.

e. Roads and Maritime has reviewed revised modelling provided by the Applicant on 2
March 2019 and noted some matters that should be addressed either prior to the making
of the Plan, or at a minimum in any transport study prepared in support of the future
Masterplan DA (refer to ltem f. in Appendix B).

| trust the above has been of assistance to Council. If you require clarification of any comments
provided, please contact Ken Ho, Transport Planner, via email at ken.ho@transport.nsw.gov.au.

Yours sincerely

AR
A
H‘l ) -\\
U d 1/4/2019
Mark Ozinga

Principal Manager, Land Use Planning & Development
Freight, Strategy & Planning
CD19/00140

Page | 2
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Appendix A: Consultation Background

Council is advised that consultation meetings and ongoing correspondence had taken place
between the Proponent, Meriton Property Services Pty Ltd, TINSW and Roads and Maritime
Services (Roads and Maritime) during the exhibition period. The following meetings were held:

o 24 January 2019, held at TINSW offices.

¢ 14 February 2019, held at Roads and Maritime offices.
The initial meeting provided the opportunity to discuss the planning proposal and for both
agencies to provide comments to the Proponent, following this meeting. A subsequent meeting

was held to discuss the agency comments and provided the Proponent opportunity to respond or
seek advice as to how to address the agency comments accordingly.

A response was provided by the Applicant, which has been included overleaf. The Applicant's
response includes the comments provided by TINSW and Roads and Maritime following the
meeting held on 24 January 2019 for Council's consideration.

Page | 3
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Appendix B: Detailed Comments on Planning Proposal
a. Aligning Growth with Infrastructure

Reference is made to planning priorities, objectives and actions within the “Our Greater Sydney 2056:
Eastern City District Plan — connecting communities”:

* Planning Priority E1 — planning for a city supported by infrastructure
e Planning Priority E10 — delivering integrated land use and transport planning and a 30-

minute city
¢ Planning Priority E11 — growing investment, business opportunities and jobs in strategic
centres
Eastgardens-Maroubra Junction
Actions

48. e. promote place making Initiatives to improve the quality and supply of public
spaces, promote walking and cycling connections and integrate with the Green
Grid
f. improve public transport connections, and walking and cycling between
Eastgardens-Maroubra Junction and Randwick

The proposed land use changes and subsequent growth should contribute to satisfying the
abovementioned planning principles.

It is noted that the VPA exhibited in support of the planning proposal includes local infrastructure
contributions and includes a clause which excludes any requirement for the developer to pay
local infrastructure contributions under Section 7.11 & 7.12 of the Environmental Planning and
Assessment Act 1978,

TfNSW and Roads and Maritime request that consideration is also given to contributions towards
regional and State transport infrastructure to support the residential growth in Pagewood. TINSW
advises that there is the opportunity for monetary contributions to be directed to deliver improved
cycling infrastructure that could service the development and the broader local community,
encouraging mode shift to active transport modes. The commitment to deliver transport
infrastructure would ensure that the planning objectives of the Eastern City District Plan are
implemented in conjunction with the housing growth associated with the subject land use
changes.

In this regard, VPA contributions could be directed towards the delivery of:

1. An upgrade of the on-road cycle lanes, along Banks Avenue between Heffron Road and
General Bridge Crescent, to a separated cycleway.

2. A new shared path along Heffron Road, Page Street and Cowper Avenue, which will link to
a future Green Corridor.

The delivery of (1) along Banks Avenue would contribute to the Greater Sydney Green Grid, as
shown in Figure 1, and satisfy the abovementioned planning priorities. It would also form an
extension of Council’s planned cycling project along Houston Road and General Bridge Crescent
(subject to funding under the Active Transport Program), which was exhibited for consultation’.
The separated cycleway could also be utilised by existing residents and future residents
associated with the future development of the site.

The provision of (2) would integrate the development and the surrounding shared path network
with the Green Grid, particularly the future Green Corridor along Eastlakes, which has been
identified as high priority within the Eastern City District Plan.

! Bayside Council, Jun 2018, accessed 1 March 2019, URL: hitps://haveyoursay bayside.nsw.gov au/cycling-improvements-at
bayside-more-transport-options

Page | 4
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Should Council adopt the above recommendations, the process for delivery would be a decision
for Council. Potential delivery processes could be Works-in-Kind linked with development of the
site or a Council initiated project.

In addition to the above, the proposal to rezone the site from employment uses to predominantly
residential uses will cumulatively increase traffic demands on regional road infrastructure and
likely increase the flow of traffic from the site to key employment destinations. A select link
strategic traffic analysis undertaken by Roads and Maritime of an established high density
residential development to the south of the subject site (TZ424 in Hillsdale), determined that a
high proportion of trips originating in the subject locality are likely to travel to/from the west along
Wentworth Avenue to key destinations.

This is also reflected in the development traffic distributions documented in the Transport
Modelling Report, dated 2 March 2019, which shows a high proportion of development traffic
using Wentworth Avenue. Roads and Maritime also notes increased delays and deterioration of
Level of Service at the intersection of Wentworth Avenue and Page Street resulting from the
development in both 2021 and 2031, particularly in the AM peak period (through comparison of
the ‘Future Base with Development Traffic' compared to the ‘Future Base' scenarios modelled).

It is understood that the proponent has made commitment to contribute towards road
improvement initiatives on the surrounding network. TfNSW / RMS would like to continue to work

with Council to explore ways in which any of these contributions can be directed towards the
planned intersection upgrades on Wentworth Avenue (at Page Street and Baker Street).

Page | 5

Iltem 8.5 — Attachment 18 919



Council Meeting 12/06/2019

Iltem 8.5 — Attachment 18 920



Council Meeting 12/06/2019

b. Bus Services

With regards to bus services, it is anticipated that the Southeast Sydney bus service network will
change once the CBD & Southeast Light Rail opens in mid-2020. The definition of the network
has not yet been finalised.

Recent changes (December 2018) to the bus network, where some changes were made to
services operating to/through Eastgardens. For instance, Routes 310 and X10 were withdrawn
and several new routes were introduced; 307, 310X and 400N. Improvements to Route 391 were
also made. The mentioned changes were outlined in the following media release found at
https://transportnsw.info/news/2018/bus-changes-in-sydneys-south-east.

c. Car Parking Provision

It is recommended that Council implement parking controls that would reflect the locality of the
site within a strategic centre. The Eastgardens-Maroubra Junction strategic centre would have a
range of services, including retail, medical, restaurants, supported by public transport
connections (primarily bus transit).

Additional delays on the road network will also impact travel times for buses as services share
the same carriageway as general traffic. Therefore, Council should implement travel demand
strategies, such as reduced on-site car parking provisions tc mitigate the potential impact of
traffic movements to/from future developments.

A recommended action would be for Council to implement site-specific clauses within the LEP or
DCP with maximum provisions for residential car parking consistent with the Guide to Traffic
Generating Developments (Roads and Maritime Services, October 2002)

Metropolitan Regional (CBD) Centres:
¢ 0.4 spaces per 1 bedroom unit
o 0.7 spaces per 2 bedroom unit
o 1.20 spaces per 3 bedroom unit
« 1 space per 7 units (visitor parking)

d. Potential Retail Traffic Impacts

The traffic assessment has assumed that retail uses will be limited to a total of 5,000 sgm (plus
the 1,300 sgm approved on site Urban Block 5C in the Pagewood Green Masterplan site). In this
regard, it is recommended that Council includes controls in the LEP to limit the floor space of the
additional permitted use of ‘retail premises’ to 5,000 sgm. This should be set out within the site
specific additional permitted use clause. A potential clause could be as follows:

Schedule 1 Additional permitted uses

X Use of certain land at 128 & 130-180 Bunnerong Road, Pagewood
(1) This clause applies o certain land at 128 & 130-150 Bunnerong Road, Pagewood,
being Lot X DP X, shown as "ltem X" on the Additional Permitted Uses Map
(2) Development for the purposes of commercial premises |s permitted with
development consent
(3) Development consent under this clause may only be granted If the consent authority
is satisfied that the maximum combined gross floor area of retail premises is no more
than 5,000m*

The above has been recommended as any exceedance of the retail floor space beyond
5,000 sgm has not been accounted for in the traffic assessment and the associated traffic may

Page | 7
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exceed the capacity of the road infrastructure and recently delivered upgrades on the surrounding
road network.

e. Site-specific DCP and/or Masterplan

The following comments are provided to Council, which would affect the preparation of the site-
specific DCP or the assessment of any Masterplan application:

1. Roads and Maritime is unlikely to support any direct vehicular access points to Bunnerong
Road from the site as this is a key movement corridor on the state road network which
carries high volumes of buses, freight and general traffic where the safety and efficiency of
through traffic is of great importance. This requirement should be reflected in any access
controls set out in a Development Control Plan (DCP) for the site.

2. Any future vehicular access points to the site on Heffron Road or Banks Avenue should be
located as far as practical away from any signalised intersections. Configuration of any
such direct access points to these roads should be in consultation with Council and RMS.

3. Any future child care centres should be positioned and oriented such that vehicular and
pedestrian access is obtained from the local/internal road network only, on road safety
grounds. The local/internal road network is anticipated to have lower traffic volumes and
operating speeds than surrounding higher order roads and will be more conducive to
improved safety outcomes. This should be reflected in any site specific DCP for the site.

f. Detailed Modelling Review

Roads and Maritime has reviewed the modelling files and Transport Modelling Report submitted
on 2 March 2019 and provides the following comments:

1. Item 4.2 (P.17) — different costs were used in the base, 2021 and 2031 models. Justification
should be included in the report.

2. ltem 5 (P.23) — a minor discrepancy was noted between values charted in Fig 23 and 24
and Table 6. The AM and PM Peaks values are mismatched.

3. ltem 6.1.1 (P.29) — the modelled travel times along Route 1 East to West are faster than

observed data for both PM [74 sec (47%)] and Weekend model [61 sec (37%)]. This should

be reviewed as more traffic could be attracted to this route in future models.

Page | 8
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From: Ozinga, Mark

Sent: Monday, 11 February 2019 9:10 AM

To: Matthew Lennartz

Ce: Andrew Hulse (andrew.hulse@arup.com); James R Turner (james-
r.turner@arup.com); McKibbin, Matthew; murray.cleaver@rms.nsw.gov.au;
Ho, Ken; DAVIS Rachel A

Subject: RE: Follow-up - Pagewood Green (Part Il)

Attachments: 20190201 Roads and Maritime Comments BATA.DOCX

Follow Up Flag: Follow up

Flag Status: Completed

Hi Matthew.

TINSW and RMS have reviewed the PP and associated documents. Prior to us finalising our comments to
Council, we would like to offer you an opportunity to review our comments and respond (either with
clarifications and potentially further work to be resubmitted for review prior to us finalising).

RMS specific comments are attached (thanks Rachel) and our comments are outlined below. Once you have
had a chance to review them, we would be pleased to sit down with you and go through the issues and
provide you with an opportunity to respond.

TfNSW Specific Comments

Comments to be considered as part of the PP

To improve transport infrastructure, provide greater, safer and more desirable travel choices, VPA
contributions should include provision for separated cycleway along Banks Ave to General Bridge
Cres. This would connect with the separated cycleway being planned along Doncaster Ave and
Houston Rd. This link is identified as a “Green Grid” opportunity within the Eastern City District Plan.
Similar to above, the GSC plan identifies a priority green corridor for public open space along Mill
Stream to Botany Dams/Eastlakes. It would be beneficial for existing and future residents to be able
to safely access the future green corridor by cycling and walking. As such, consideration should be
given for the contributions to include the provision for a shared path along Heffron Road, Page Street
and through Cowper Avenue

The Southeast bus network will change when the Light Rail opens in mid-2020. Definition of the
network is not yet finalised.

The documentation does not consider the recent changes (December 2018) to the bus network in the
SE where some changes were made to services operating to/through Eastgardens. E.g. Routes 310
and X10 were withdrawn and several new routes were introduced — 307, 310X and 400N,
Improvements to route 391 were also made.

Bunnerong Road/Wentworth Avenue: The right turn bay on Bunnerong Road is short at about 45
metres in length. There does not appear to be sufficient median width to extend the right turn bay,
but improvements could be investigated in consultation with RMS.

Comments on parking and access (likely to impact DCP / masterplan stage):

Roads and Maritime is unlikely to support any direct vehicular access points to Bunnerong Road from
the site as this is a key movement corridor on the state road network which carries high volumes of
buses, freight and general traffic where the safety and efficiency of through traffic is of great
importance. This requirement should be reflected in any access controls set out in a Development
Control Plan (DCP) for the site.

Any future vehicular access points to the site on Heffron Road or Banks Avenue should be located as
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far as practical away from any signalised intersections. Configuration of any such direct access points
to these roads should be in consultation with Council and RMS.

e Any future child care centres should be positioned and oriented such that vehicular and pedestrian
access is obtained from the local/internal road network only, on road safety grounds. The
local/internal road network is anticipated to have lower traffic volumes and operating speeds than
surrounding higher order roads and will be more conducive to improved safety outcomes.

e Any proposal to reduce parking rates to reduce reliance on private vehicle trips and encourage the use
of public and active transport would be supported. Some councils such as Parramatta and Sydney

have set maximum parking controls, which are good examples.

Mark Ozinga

Principal Manager Land Use Planning & Development
Freight, Strategy & Planning Division

Transport for NSW

T 0439 489 298
Level 26, 477 Pitt Street, Haymarket, NSW, 2008

From: Matthew Lennartz [mailto: matthewl@meriton.com.au]

Sent: Wednesday, 30 January 2019 11:59 AM

To: McKibbin, Matthew; DAVIS Rachel A; murray.cleaver@rms.nsw.gov.au; Ozinga, Mark; Ho, Ken
Cc: Andrew Hulse (andrew.hulse@arup.com); James R Turner (james-r.turner@arup.com)
Subject: RE: Follow-up - Pagewood Green (Part II)

Importance: High

Hi Matt and Rachel,

Further to my voicemails, when can we expect a response from TfNSW/RMS.

Please call if you would lie to discuss.

Regards

Matthew Lennartz
Executive Manager — Planning and Government

M

L

MERITON

Direct +61 2 9287 2691 Mobile +61 478 4/3 297
matthewl@meriton.com.au | meriton.com.au

Meriton Group
Level 11, Meriton Tower, 528 Kent St, Sydney 2000
Tel +61 2 9287 2888 | Fax +61 2 9287 2777

Please consider the envirenment before printing this email

The information contained in this message and or attachments is intended only for the person or entity to
Any review, retransmission, dissemination or other use of, or taking of any action in reliance upon, thisinfor;
If you received this in error, please contact the sender and celete the material fram any system and cestroy

it is addressed and may contain confidential and/or privileged material.
by persons ar entities other than the intended redpient is prohibited,
pies.

From: Matthew Lennartz
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Sent: Thursday, 24 January 2019 3:47 PM

To: McKibbin, Matthew <Matthew.McKibbin@transport.nsw.gov.au>; 'DAVIS Rachel A'
<Rachel.Davis@rms.nsw.gov.au>; 'murray.cleaver@rms.nsw.gov.au’'
<murray.cleaver@rms.nsw.gov.au>; Ozinga, Mark <Mark.Ozinga@transport.nsw.gov.au>; 'Ho, Ken'
<Ken.Ho@transport.nsw.gov.au>

Cc: Andrew Hulse (andrew.hulse@arup.com) <andrew.hulse@arup.com>; James R Turner (james-
r.turner@arup.com) <james-r.turner@arup.com>

Subject: Follow-up - Pagewood Green (Part 1)

Importance: High

Hi All,

Thanks for your time today and thankyou for appreciating the timeframes involved and committing to
get the assessment completed ASAP.

If we could get the initial points raised by Murray that would be a great start. We will review and
respond immediately.

Further to the meeting, | can confirm the updated modelling has been issued earlier this afternoon.
Please contact myself or James Turner (0449 703 401) directly with any queries.

Regards

Matthew Lennartz
Executive Manager — Planning and Government

M
MERITON

Direct +61 2 9287 2691 Mobile +61 478 473 297
matthewl@meriton.com.au | meriton.com.au

Meriton Group
Level 11, Meriton Tower, 528 Kent St, Sydney 2000
Tel +61 2 9287 2888 | Fax +61 2 9287 2777

Please consider the envirsnment before printing this email

The information contained in this message and or attachments is intendad anly for the
Ay raview, r smission, dissemination or other use of, or taking of a ction in rel
If you received this in errar, please contact the sender and delete the material fram any

hich it is addressed and may contzin confidential and/or privileged materizl.
formation by persons or entities other than the intended redpient is prohibited.

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please
delete it and any attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that
attachments are free from viruses or other defects. Transport for NSW assume no liability for any loss, damage or other
consequences which may arise from opening or using an attachment

.,—,"" Consider the environment. Please don't print this e-mail unless really necessary.

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and
any attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free
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from viruses or other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from
opening or using an attachment.

54‘] Consider the envircnment. Please don't print this e-mail unless really necessary.
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Attachment A: Detailed Comments Transport Impact Assessment

Roads and Maritime notes that the subject proposal seeks to:

Rezone the land from part IN1 General Industrial zone and part R3 Medium
Density Residential zone to R4 High Density Residential zone across the site;
Allow ‘commercial premises’ including retail as an additional permitted use on the
land

Amend the Floor Space Ratio control from 1:1 to 2.35:1 )

It is understood that this is intended to facilitate a total of: 5,000m? retail on the
site, two child childcare centres and a total of approximately 2,100 residential
units.

It is noted that the planning proposal site partially overlaps with the previous ‘Pagewood
Green’ Masterplan site as it encompasses the area which was to contain Urban Blocks 1 & 2
of the Masterplan. Roads and Maritime notes that the Pagewood Green Masterplan for the
adjoining site had initially been approved for 2,200 apartments, 5,000sqm retail and four
child care centres. It is understood this was later modified to reduce the retail uses to
1,300sgm and remove two child care centres under DA2014/96/02.

Roads and Maritime has reviewed the Transport Impact Assessment (TIA) dated 21
November 2018 and provides the following comments which should be addressed in an
addendum TIA:

Data and Assumptions

1.

2.

Crash investigation (2013) data included in the report is considered to be outdated
and it is recommended that updated data is obtained.

Journey to Work data based on 2011 data is also considered outdated, however may
not have changed significantly compared to 2016 Journey to Work data. This should
be updated.

The TIA suggests a considerable mode shift to public transport in future years,
however it is noted that there is no committed mass-transit public transport
infrastructure improvements proposed within a typical walking distance from the site.
The subject site is 1.7km from the light rail terminus.

The PM peak volumes for the residential component is considered to be too low.
Recent surveys undertaken by Roads and Maritime for high density residential sites
that are more than 1km from mass transit indicate the average for PM trips is likely to
be up to 0.3 viph. Given that light rail would not provide the speed and capacity that
heavy rail provides, residents may not be as willing to walk 1.7km to use this for their
daily commute. Roads and Maritime would suggest the PM peak trip rate is
reconsidered. A comparable site could be surveyed to establish an appropriate rate.
It is acknowledged that the likely slight increase in the rate is unlikely to have a
significant impact on the overall traffic generation potential that has been suggested
for the residential component of the site.

The explanation of the traffic generation of existing uses compared to proposed uses
should be more clearly explained. The assessment provided seems to imply retail is
permitted in the existing zoning of IN1 General Industrial and R3 Medium Density
Residential. The assessment of traffic generation potential of the site under existing
planning controls should be based on existing permissible uses only.

It is understood however that the adjoining Pagewood Green Masterplan had initially
been approved for a total of 5,000sqm of retail and four child care centres being
developed (in addition to residential), which was later reduced to 1,300sgm retail and
two child care centres. It is noted the 5,000sqm retail and four child care centres had
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been accounted for in the previous Masterplan traffic assessment and road upgrades
delivered/being constructed.

It is noted that Pagewood Green | and Il combined indicative yield would be a total of
approximately 6,300sgm retail and four child care centres (in addition to residential
uses). It is understood that to avoid ‘double-counting’ the future retail/commercial
development traffic on the network, just the additional 1,300sgm retail not previously
accounted for, plus 2,100 apartments, would be factored into the assessment in ‘with
development’ scenarios.

As the traffic assessment has assumed that retail uses will be limited to a total of
5,000sgm (plus the 1,300sgm approved on site Urban Block 5C in the Pagewood
Green Masterplan site), Roads and Maritime strongly recommends that Council
includes controls in the LEP to limit the floor space of the additional permitted use of
‘Commercial premises’ if pursued for retail use, to 5,000sgm. This should be set out
within the site specific additional permitted use clause. Any exceedance of this has
not been accounted for in the traffic assessment and the associated traffic may
significantly exceed the capacity of the road infrastructure.

6. It is noted that the previous internal road network layout for the Pagewood Green
Masterplan (I) intended access from Westfield Drive for emergency vehicle only.
Roads and Maritime seeks confirmation if this is still the case (ie that there are no
connections for general traffic to \Westfield Drive from the internal road network), as
any change to this would impact distributions on the external road network.

Modelling:
7. Roads and Maritime has reviewed the modelling prepared in support of the Transport

Impact Assessment (provided 10 January 2019 and 24 January 2018) and provides
detailed comments at Attachment B which should be addressed in an addendum
Transport Impact Assessment. Roads and Maritime cannot validate the modelling as
fit for purpose’ in its current form.

Upgrades mentioned/potential improvements

8.

10.

1

-

12.

Roads and Maritime would encourage investigation and provision of improvements to
pedestrian and cyclist connections from the site to key destinations and bus services,
such as regional cycleway links and pedestrian crossing facilities.

There is an opportunity to enhance connections for active transport and supporting
facilities such as bicycle parking and improved paths on Heffron Road and Banks
Avenue to adjacent destinations such as Hensley Athletics Field.

Roads and Maritime suggests investigation of pedestrian crossing facilities, for
example at the intersections of Wentworth Avenue/Dennison Street and Wentworth
Avenue/Banks Avenue to provide improved links to the sporting fields.

. It is noted that the report refers to double-diamond configuration at the intersection of

Wentworth Avenue and Page Street however Roads and Maritime understands that
Council's plans for the intersection do not include double-diamond.

Bunnerong Road/Wentworth Avenue: The right turn bay on Bunnerong Road is short
at about 45 metres in length. There does not appear to be sufficient median width to
extend the right turn bay, but improvements could be investigated. Replacement of
the right turn filter with designated phasing could be investigated.

Parking and access

13.

Roads and Maritime would not support any direct vehicular access points to
Bunnerong Road from the site as this is a key movement corridor on the state road
network which carries high volumes of buses, freight and general traffic where the
safety and efficiency of through traffic is of great importance. Roads and Maritime
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requests that this is reflected in any access controls set out in a Development Control
Plan (DCP) for the site.

14. Any future vehicular access points to the site on Heffron Road or Banks Avenue

should be located as far as practical away from any signalised intersections.
Consideration should be given to restricting any such direct access points to these
roads to left-in/left-out only.

15. Any future child care centres should be positioned and oriented such that vehicular

186.

and pedestrian access is obtained from the local/internal road network only, on road
safety grounds. The locallinternal road network is anticipated to have lower traffic
volumes and operating speeds than surrounding higher order roads and will be more
conducive to improved safety outcomes.

Roads and Maritime supports proposed reduced parking rates to discourage reliance
on private vehicle trips and encourage the use of public and active transport. Council
may wish to consider including these maximum parking rates in the LEP, or site
specific DCP, so that future DAs and modifications do not exceed these rates.
Parramatta Council has maximum parking controls for certain development in the
CBD within its LEP as an example.
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Attachment B: Modelling Review Comments

Section
15

Comment

Section 6.2, page 29 states that “The modelling extent is shown in
Figure 21 as previously agreed with Roads and Maritime
Services.”

In previous correspondence on 21 June 2016, prior to the planning
proposal receiving a Gateway determination, Roads and Maritime
had advised that “While there are no major issues with the brief in-
principle, Roads and Maritime cannot give any further detailed
comment or final endorsement to the extent of the model/study
area until the details of the planning proposal, tnp generation of
the maximum yield, and traffic distributions are known”. The
modelling extent had not been endorsed by Roads and Mantime at
that time as the full planning proposal details were unknown.

The section of Bunnerong Road between Wentworth Avenue and
Fitzgerald Avenue is congested during peak periods due to the
volume of traffic turning right from Wentworth Avenue lo
Bunnerong Road and then turning left into Fitzgerald Avenue as
well as the bus stop just south of Fitzgerald Avenue.

It is therefore recommended that the model area is extended to
cover this section in order fo investigate the impacts of the
proposed development

Explanation/justification should be provided if this intersection is
not included.

Medium

Section
34

Signal coding criteria refers to Table 113, page 105 of the RMS
Traffic Modelling Guidelines (RMS, 2013), however the criteria are
not provided within the report. Al criteria that the model is being
assessed against should be explicitly outlined within the report.

Minor

Section
41

Table 4 should include values, as well as percentages, so
comparison can be made directly to the information provided in
section 1.6

Minor

Section
42

The report states that stochastic traffic assignment has been
adopted that uses a combination of static and stochastic, 50% is
assigned as static (which is referred to as vehicles that are familiar
with the network) and 50% is assigned as stochastic (which is
referred to as vehicles that are unfamiliar with the network. This
approach is often referred to as one-shot simulation and is
generally applicable to models with limited route choices

This description of traffic assignment in the report is somewhat
confusing. With the adopted setting, 50% of generated vehicles
will follow a path read from a path assignment file (static
assignment) and 50% will follow a path built by the adopted route
choice model (Logit)

Major
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Given that majonty of drivers in the area would be accustomed to
the conditions and congestion (well aware of possible routes),
50% assignment to represent unfamiliar drivers appears
questionable.

Also, the introduction of additional demands (development) and
changes to road network infrastructure is likely to alter existing
travel patterns as well as create the need for development traffic
to establish the best routes to and from the development. To
replicate this behaviour, an application of DUE (dynamic user
equilibrium) assignment would be more appropriate.

Also, no value for attractiveness weight has been defined which
can result in through traffic being assigned to lower order roads.

Section
4.3

The model stability section only outlines a median seed, with no
specific comments on the stability of the model. No model stability
checks have been conducied to ensure the model is fit for
purpose. This process should be undertaken as per section 117
of the RMS Traffic Modelling Guidelines

Medium

Section b

There 1s a minor discrepancy between the values charted in Figure
20 and the corresponding values in Table 6 which should be
updated:

|1

Minor

Section 5

Figures 16-18 are direct outputs from Aimsun. Aimsun modelling
software default regression plot y-intercept does not pass through
0, which is required as per RMS Modelling Guidelines section
9.18. Although this will have minimal impact on the regression
plot statistics, 1t 1s recommended that these charts are created as
per the RMS guidelines.

Medium

Section
6.1.1

RMS Traffic Modelling Guidelines section 11.5 state that model
travel times must be within 16% or 1 minute of the observed travel
times. The Guidelines also state the above criteria should hold
true for both the full length of travel time routes and for individual
travel time route segments (disaggregated level). The validation
results in Section 6.1 did not comment on segments which do not
meet the criteria. Analysis of route segments should be included
with justification provided, or justification for exclusion should be
outlined.

Medium
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The model appears to underestimate travel times and congestion
observed in the network and further details may be required.

Section 7

No commentary regarding external fransport infrastructure that
may affect trip patterns within the study area. For example, the
construction (and completion) of the Sydney CBD and South East
Light Rail (CSELR), that starts/terminates 2km to the north of the
development, may potentially have an effect on route choice.

Minor

Section
731

It is unclear how data provided in Tables 19 and 20 has been used
for modelling purposes. A more detailed discussion should be
included in this section

Minor

Section
132

The future growth estimates process outlined in Table 21 and
Figure 35 seem appropriate, however it should be outlined how
these percentages are then translated to origins and destinations
in the Aimsun matrices.

Minor

Section
733

With limited traffic data available for external-to-external trips, a
growth of 1% pa has been assumed. This value generally seems
low; however, taking in to consideration the east-west movements
average at -0 /4% growth p.a. it may be appropriate. The growth
values in Table 22 should be included as growth p.a. rather than
the change over the 4-year timeframe (2011 - 2015), so that the
reader has a better understanding of the yearly growth rate
applied

Further to this however, commentary regarding the potential
impact of the CSELR due to be opened in 2021 and located
approximately 2 km north of the site has not been provided. This
significant infrastructure may alter travel patterns near the
proposed development either through mode choice behaviour or
capacity reductions along Anzac Parade and should be considered
when developing future demands.

While growth of 1% pa may be acceptable for 2021 due to the
impact of CSELR, longer term (2031) growth rate is likely to be
higher (Note: Roads and Maritime can currently assist by providing
growth rate plots from its strategic model for comparison, subject
to a data access agreement).

Medium

Section
74

More information is required to outline how the Population and
Employment % increase in Table 24 have been applied to the
growth factor matrices.

Minor

Section
8.2.1

Section 8 2 1 of the report states that Figure 42 is the
configuration modelled for the future base model, however Banks
Ave, located west of the site is shown to be connected to the
development as shown in the figure below. This however was not
the case in the Future Base 2021 or 2031 models received. Either
the models or report should be updated for consistency.

Major
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-

Further to this, the Development models provide a connection to
the west resulting in additional route choice for vehicles accessing
the sites. This connection provides additional route choice options
which are not available in the Future Base scenario as well as the
opportunity for rat-running through the development, as seen in
the example from the 2031 Development model What is the
reason of including this connection in the development model and
not in the base models? Is it related to the proposed
development?

Section
92

It appears that subpaths have been used in the model to calculate
LOS for intersections. [tis important when using this process that
the subpaths are defined for an appropriate length of the approach
and do not pass through other signalised intersections, where
delay may not be attributed to the correct intersection. One such
issue can be observed with subpath Int1_S where the subpath
extends > 600m and passes through another signalised
Intersection:

Medium

Iltem 8.5 — Attachment 18

933



Council Meeting

12/06/2019

Section
92&93

Itis understood that any general network changes outlined that
are not associated with the development are included in both the
Future Base and Development models. Similarly, any signal
operation updates or changes should be applied to both medels so
that the models provide relative comparisons, with the only
differences in network performance coming from demands.

The comparative analysis between Future Base models and
Development models indicates several intersections that perform
better with the development in place which does not appear logical
without additional explanation.

Additionally, the network statistics included in Table 29 highlight
significant improvements to both average delay and travel time for
Development models, especially in the PM peak. However, the
PM peak Intersection Delays (and LOS) are relatively similar
across all the included intersections. As such, further details
should be provided regarding how the inclusion of the
development corresponds to large improvements to the network
performance statistics without corresponding improvements to
intersection performance in the PM peak period

Medium

Section
10

Within the summary of the calibration and validation criteria and
results, it is stated that “through the operational modelling process
it was found that the development yields have litfle impact on the
network with some increases in delays at intersection.” This is not
consistent with Section 9.2 and 9.3 where there are several large
differences in network performance statistics and intersection
results.

Medium

Model
Operation

The following examples for coding of merge sections are not best
practice, as It may cause issues with vehicles overlapping
(improper give-way functions):

Medium
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Aimsun best-practice modelling is that merge sections should
never operate from more ‘from’ lanes than ‘1o’ lanes and that they
always have a merge section (sections does not simply end). The
examples above should ideally be coded as follows

Bunnerong Road right turn traffic in the southbound direction turn
into one continuous lane of Wentworth Avenue, while left turn
traffic in the northbound direction turn into two continuous lanes of
Wentworth Avenue as shown in the aerial photo below. However,
target lanes are not set in the medel to reflect current network

configuration.
Mode| = i : \wedium
Operation |\ )
In 2018, the left lane of Bunnerong Road south of Heffron Road in
the northbound direction was for left turn traffic only as shown in
Model the aerial photo below. This lane was set in the model as shared
Operal lane allowing through fraffic besides left turn traffic. As the base  Medium
peralion | oo del was built, calibrated and validated for 2016, the model
network should be consistent with 2016 road network
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Buses departing Eastgardens bus interchange turn into one of the
two left lanes of Wentworth Avenue depending on their
destination; however the model directs the buses to the most left
lane as shown below which is not consistent with the traffic
operation

Rings and barriers have to be included to properly model overlap phases
and reflects SCATS operations.

Model Minor
Operation
The traffic signal of Bunnerong Road, Maroubra Road and Heffron Road
was coded in the model as actuated signal however it was set without
) rings or barriers.
Signal
Coding Medium
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ARUP

128 Bunnerong Road — Proponent Response to TENSW/Roads and Maritime Services

Subject

comuments
Date 2 March 2019 JobNo/Ref  237575-01
1 Introduction

Meriton engaged Arup to undertake the transport assessment for the proposed Planning Proposal
being submitted for the Stage 2 masterplan site located at 128 Bunnerong Road and 130-150
Bunnerong Road, Pagewood.

Transport for NSW (TfNSW) and Roads and Maritime Services (Roads and Maritime) reviewed the
Planning Proposal and associated documents including Arup’s Transport Impact Assessment (TIA)
dated 21 November 2018.

TINSW and Roads and Maritime provided a series of comments prior to the finalisation of a
response to Council. Arup and Meriton met with TEINSW/Roads and Maritime on two occasions (24
January and 14 February 2019) to discuss and agree actions for this response.

This report has been prepared to provide clarifications and further works in support of the Planning
Proposal for TINSW and Roads and Maritime as per the meetings and commentary received to date.

An updated Traffic Modelling Report has also been prepared and attached with this statement.

2 Transport for NSW comments

2.1 Comments to be considered as part of Planning Proposal

To improve transport infrastructure, provide greater, safer and more desirable travel choices, VPA
contributions should include provision for separated cvcleway along Banks Ave to General Bridge
Cres. This would connect with the separated cveleway being planned along Doncaster Ave and
Houston Rd. This link is identified as a “Green Grid” opportunity within the Eastern City District
Plan

Noted. The transport assessment noted missing linkages to the west of the site and acknowledges
benefits in connecting to the proposed future Green Grid priority networks. Meriton acknowledged
it would consider these connections and seek their inclusion in the Voluntary Planning Agreement
(VPA), subject to the provision of information relating to the location, design and linear metre
costing being provided by TENSW which remains outstanding.

Similar to above, the GSC plan identifies a priority green corridor for public open space along Mill
Stream to Botany Dams/Eastlakes. It would be beneficial for existing and future residents to be able
to safelv access the future green corridor by cveling and walking. As such, consideration should be
given for the contributions to inclide the provision for a shared path along Heffron Road, Page
Street and through Cowper Avente.

Meriton acknowledged it would consider these connections and seek their inclusion in the VPA,
subject to the provision of information relating to the location. design and linear metre costing being
provided by TEINSW which remains outstanding.
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128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services
comments

Date 2 March 2019 Job No/Ref 237575-01

Subject

The Southeast bus network will change when the Light Rail opens in mid-2020. Definition of the
nehwork is not vet finalised

Meriton and State Transit Authority (STA) have been in discussions and there is an understanding
that buses will be provided directly to the development within the next few months and extra bus
services will be freed up because of the CBD South East Light Rail, when operational. Meriton has
already funded and completed the installation of a bus bay and shelter within the new Central Park
under the existing development on the site.

The documentation does not consider the recent changes (December 2018) to the bus network in the
SE where some changes were made to services operating to/through Eastgardens. E.g. Routes 310
and X10 were withdrawn and several new routes were introduced — 307, 310X and 400N.
Improvements to route 391 were also made.

This 1s acknowledged and will improve the bus mode share for future bus customers residing at and
visiting the site. No changes have been noted to the surrounding existing bus stop facilities and bus
customers. Both current and future bus customers will adjust to the new services as required.

Bunnerong Road/Wentworth Avenue: The right turn bay on Bunnerong Road is short at abour 45
metres in length. There does not appear to be sufficient mmedian width fo extend the right turn bay,
but improvements could be investigated in consultation with RMS

The JTW dataset suggests that the development traffic travels north and west towards the key
centres, rather than south and east. There is also no vehicle access that permits traffic to travel south
directly from the site, which would therefore encourage more trips via Banks Avenue and Denison
Street.

Route choice is undertaken at the Maroubra Road / Heffron Road and Bunnerong Road intersection
depending on the right turn capacity available. It is unlikely that additional capacity will be realised
in real terms given the route choices available via Page Street /Heffron Road vs Wentworth Avenue.
There is also ability to turn right at Westfield Drive prior to Wentworth Avenue to support network
capacity. Accordingly, it is unreasonable to expect this development to undertake further upgrades
at this intersection.

2.2 Comments on parking and access (likely to impact
Development Control Plan / Masterplan stage)

Roads and Maritime is unlikely to support any direct vehicular access points to Bunnerong Road
firom the site as this is a kev movement corridor on the state road network which carries high
volumes of buses, freight and general traffic where the safety and efficiency of through traffic is of
great importance. This requirement should be reflected in any access controls set out in a
Development Control Plan (DCP) for the site.

Noted. No further access points are proposed on Bunnerong Road.

Any future vehicular access points to the site on Heffiron Road or Banks Avenue should be located
as far as practical eway firom any signalised intersections. Configuration of any such direct access
points to these roads should be in consultation with Council and RMS.
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128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services

Subject
comments

Date 2 March 2019 Job No/Ref 237575-01

Noted. No further access points are proposed from the site, other than those already constructed at
Banks Avenue and Bunnerong Road.

Any future child care centres should be positioned and oriented such that vehicular and pedestrian
dccess is obtained firom the local/internal road network only, on road safety grounds. The
local/internal read network is anticipated to have lower traffic volumes and operating speeds than
surrounding higher order roads and will be more conducive to improved safety outcomes.

Noted. Meriton has indicated a preference for child care centres to be orientated on the corners of
the master planned site, accessing only within the site’s car parking facilities. Childcare facilities
have been designed and built this way at UBSW and UB4 as examples.

Any proposal to reduce parking rates fo reduce reliance on private vehicle (rips and encourage the
wse of public and active transport would be supported. Some councils such as Parramatta and
Svdnev have set maximum parking controls, which are good examples.

Noted. The proposal seeks a reduction to car parking rates from the Botany Bay Development
Control Plan 2013 (BBDCP), specifically Part 4D 130-150 Bunnerong Road as follows:

Residential units | Planning Proposal | BEDCP
1 bedroom 0.5 spaces per umt | 1.0 spaces per unit
2 bedrooms 1.0 spaces per unit | 2.0 spaces per unit

3+ bedrooms

1.5 spaces per unit

2.0 spaces per unit

The Planning Proposal rates are below the BBDCP rates which are considered excessive for the
specific circumstances of this site and the integrated mixed-use nature of the development as well as
expanding transport services in the local area. This has been previously justified in the TTA report
and further evidence will be provided as part of the future Masterplan DA for the site.

3 Roads and Maritime comments
3.1 Data and Assumptions
1. Crash investigation (2013) data included in the report is considered to be outdated and it is

recommended that updated date is obtained.

Crash data requests via Roads and Maritime are delayed for detailed crash assessment. As such, The
Centre for Road Safety portal data available was investigated in the interim to determine any road
safety deficiencies near the site.

There was a total of 127 crashes recorded in the five-year period (between 2013 and 2017). Key
statistics found from the crash data suggests:

e There were no fatalities, 30 serious injury, 32 moderate injury. 17 minor injury and 48 non-
casualty crashes recorded

* Most crashes occurred at intersections, likely because of traffic volumes on surrounding roads.
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128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services

Subject
comments

Date 2 March 2019 Job No/Ref 237575-01

o There were five crashes involving pedestrians, recorded at:
e Heffron Road/Maroubra Road and Bunnerong Road (two instances)
e Page Street and Wentworth Avenue
¢ Denison Road and Wentworth Avenue
e Bunnerong Road and Wentworth Avenue

o Most crashes were right through crash types (32%), which is typical of filter right turn
treatments

e Majority of crashes recorded were the same direction (29%) throughout the road network,
mainly including rear ends,

e There were 16 off-path crash types. with hotspots recorded along Wentworth Avenue at Page
Street and Baker Street intersections

The crashes mapped by their Road User Movement categories is displayed in the following figure.
From the data available, there was minimal change from previous crash data statistics presented in
the original TIA, of which were similar in nature. All crashes recorded were noted to occur before
upgrades were completed on surrounding intersections as part of the Stage 1 development.

N

LT\Y

(24 o

RUM
@ Pedestrians
@ Adajcent

@ Opposing

(O Same direction
(O Manoeuvring
@ On path

@ Off path str
@ Off path curve

2 Journey to Work data based on 2011 data is also considered outdated, however may not
have changed significantly compared to 2016 Journey fo Work data. This should be updated.
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Council Meeting

128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services
comments
2 March 2019 Job No/Ref  237575-01

Subject

Date

The 2011 dataset was not directly translatable to 2016 as travel zones have changed and match the
census Statistical Areas and District Zones. The Pagewood — Hillsdale — Daceyville SA2 was

selected for both the Census’ 2011 and 2016 years.
As such the comparison is shown in the table below and indicates little difference between these

years with slightly higher car mode share inbound and slightly lower car mode share outbound.
Regardless, both samples show a higher mode shift to public transport.

Mode Inbound Outbound
Report Census comparison Report Census comparison
2011 2011 2016 2011 2011 2016
Tramn 4% 1% 2% 3% 1% 3%
Bus 11% 10% 13% 19% 17% 19%
Car 02% 67% 66% 57% 63% 65%
Walk 5% 5% 4% 0% 6% 4%
Other 3% 3% 4% 4% 4% 1%
Didn't 15% 14% 11% 12% 9% 8%
travel
% 100% 100% 100% 100% 100% 100%
Trips 4,400 3,952 3464 3,622 4,280 3159

The key origins and destinations for the same 2016 dataset are tabulated below. These note areas
that are north and west of the site as previously described.

SA3 name Inbound Outbound
Botany 37% 34%

Sydney Inner City 5% 33%

Eastern Suburbs 1% 21%

North

Eastern Suburbs 39% 6%

South

Kogarah - Rockdale 12%

Canterbury / 4%

Hurstville
3. The TIA suggests a considerable mode shifi fo public fransport in futture yvears, however if is

noted that there is no committed mass-transit public transport infrastructure improvements
proposed within a tvpical walking distance from the site. The subject site is 1. 7k from the light rail
terntinis

See above comment regarding the mode shift already occurring. While it is acknowledged that light

rail is not directly accessible from the site, additional bus services are proposed. Meriton and STA
have discussed bus services that will be provided directly to the site within the short term. including

bus stops built within the site.
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128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services

Subject
comments
Date 2 March 2019 Job No/Ref  237575-01
4. The PM peak volumes for the residential component is considered to be too low. Recent

surveys undertaken by Roads and Maritime for high density residential sites that are more than 1km
from mass fransit indicate the average for PM trips is likelv to be up to 0.3 viph. Given that light
rail would not provide the speed and capacity that heavy rail provides, residents may nof be as
willing to walk 1.7km to use this for their daily commute. Roads and Maritime would suggest the
PM peak trip rate is reconsidered. A comparable site could be surveved to establish an appropriate
rate. It is acknowledged that the likelv slight increase in the rate is unlikely to have a significant
impact on the overall traffic generation potential that has been suggested for the residential
component of the site.

A site survey was undertaken on 14 February 2019 at the Urban Block 5 West site, located in the
southwest of the Stage 1 masterplan site. Meriton confirmed that there are 485 units in total and
approximately 456 units sold or leased. This results in a potential 94% occupancy rate. The counts
yielded the following:

e 60 residents in and 12 child-care in

e 31 residents/staff out and 12 child-care out

Assuming 456 apartments are occupied as noted below, and at least 11 childcare staff left during
this time, the site yield’s trip rates of 0.175 trips per unit. Acknowledging the site’s location
relative to public transport, the higher car mode share, and the relatively newer occupation, other
sources of data were also consulted.

In consultation with Transport for NSW, Arup undertook peak hour traffic surveys of comparable
residential developments to derive a suitable traffic generation rate for the Cook Cove site in 2017.
The sites selected were all newer, high density residential developments which were generally
located between 400m and 1200m from a railway station. Therefore, the average of PM peak hour
rate of 0.26 trips per unit was adopted for the revised modelling.

5. The explanation of the traffic generation of existing uses compared to proposed uses should
be more clearly explained. The assessment provided seems to imply retail is permitted in the
existing zoning of IN1 General Industrial and R3 Medium Density Residential. The assessment of
traffic generation potential of the site under existing planning controls should be based on existing
permissible uses only.

It is understood however that the adjoining Pagewood Green Masterplan had initially been
approved for a total of 5,000sqm of retail and four child care centres being developed (in addition
to residential), which was later reduced to 1,300sqm retail and two child care centres. It is noted
the 5,000sqm refail and four child care centres had been accounted for in the previous Masterplan
traffic assessment and road upgrades delivered/being constructed.

1t is noted that Pagewood Green I and IT combined indicative yield would be a total of
approximately 6,300sgm retail and four child care centres (in addition to residential uses). It is
understood that to avoid ‘double-counting’ the future retail/commercial development traffic on the
networtk, just the additional 1,300sqgm retail not previously accounted for, plus 2,100 apariments,
would be factored into the assessment in ‘with development’ scenarios.

As the traffic assessment has assumed that retail uses will be limited to a total of 5,000sqm (plus the
1,300sqm approved on site Urban Block 5C in the Pagewood Green Masterplan site), Roads and
Maritime strongly recommends that Council includes controls in the LEP to limit the floor space of
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Subject

y

the additional permitted use of ‘Commnercial premises’ if pursued for retail use, to 5,000sqm. This
should be set out within the site specific additional permiited use clause. Any exceedance of this has
not been accounted for in the traffic assessment and the associated fraffic may significantly exceed
the capacityv of the road infrastructure

The transport assessment noted the following:

e Stage 1 had 1,300sqm retail, 2,223 residential units and a 300sqm warehouse remaining

e Stage 2 absorbs two urban blocks from Stage 1, which included 376 residential units and two
child-care centres and the remaining warehouse

* Stage 2 proposes 3,000sqm retail. 2,015 residential units and two child-care centres

This results in an extra 1,639 residential units and an extra 1,3000sqm retail because of the Planning
Proposal.

Regarding the suggested capping of “commercial premises” to 5.000 sqm. We understand the
intent, but the Department of Planning and Environment requires a minimum of 5,000 sqm of non-
residential uses to drive support services for the future population and employment opportunities. A
cap would mean, the “commercial premises™ must be exactly 5,000 sqm. On a site of this scale, this
is impractical.

In any event, the degree of non-residential uses would need to be outlined in subsequent DA’s with
supporting traffic studies and would be subject to a Roads and Maritime referral and/or
concurrence.

Accordingly, it is not necessary to limit the commercial premises to 5.000 sqm in the planning
instrument and this can be dealt with at the DA process.

6. It is noted that the previous internal road network lavout for the Pagewood Green
Masterplan (1) intended access from Westfield Drive for emergency vehicle onlyv. Roads and
Maritime seeks confirmation if this is still the case (ie that there are no connections for general
traffic to Westfield Drive firom the internal road network), as any change to this would impact
distributions on the external road network.

Noted. There is and will not be vehicle access proposed on Westfield Drive.

3.2 Modelling

Roads and Maritime has reviewed the modelling prepared in support of the Transport
Impact Assessment (provided 10 Janueary 2019 and 24 January 2019) and provides detailed
comments at Attachment B which should be addressed in an addendum Transport Impact
Assessment. Roads and Maritime cannot validate the modelling as it for purpose’ in its current
form.

Arup’s Response to the tables are provided in Chapter 4. The Traffic Modelling Report originally
prepared by Arup has been updated to incorporate these comments and is attached to this response.
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3.3 Upgrades mentioned / potential improvements
8. Roads and Maritime would encourage iimvestigation and provision of improvements to

pedestrian and cvclist connections from the site to key destinations and bus services, such as
regional cvcleway links and pedestrian crossing facilities.

Noted. This 1s addressed in the TEINSW commentary above.

9 There is an opportunity to enhance connections for active transport and supporting facilities
stich as bicvele parking and improved paths on Heffron Road and Banks Avenue to adjacent
destinations such as Hensley Athletics Field

Noted. This is addressed in the TINSW cominentary above.

10. Roads and Maritime suggests investigation of pedestrian crossing facilities, for example at
the intersections of Wentworth Avenue/Dennison Street and Wentworth Avenue/Banks Averniie to
provide improved links to the sporting fields.

Wentworth Avenue and Denison Street could utilise a signalised pedestrian crossing on the
Westfield exit as there are currently no safe crossing points, however this is not a pedestrian desire
line for the development. Any upgrades should be considered by potential Westfield developments
in the future.

Missing
signalised
crossing

Desire line
that is

accommodated 3 .
Potential desire

line to be
accommodated
for Westfield

Google

11, It is noted that the report refers to double-diamond configuration at the intersection of
Wentworth Avenue and Page Street however Roads and Maritime understands that Council’s plans
Jor the intersection do not include double-diamond.

The report was meant to refer to a diamond - right turn as it is acknowledged that there is a
northbound right turn ban into Page Street from Wentworth Street.

ROADANCE 1 ROAD {BATA EXT ONIE TO REZPCNIETZ

1
AUTHORITIES DETX

Erup | FO.13 Page & of 20

Iltem 8.5 — Attachment 18 944



Council Meeting 12/06/2019

Iltem 8.5 — Attachment 18 945



Council Meeting 12/06/2019

128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services

Subject
comments

Date 2 March 2019 Job No/Ref 237575-01

12, Bunnerong Road/Wentworth Avenue: The right turn bay on Bunnerong Road is short at
about 45 metres in length. There does not appear to be sufficient median width to extend the right
turn bav, but improvements could be investigated. Replacement of the right turn filter with
designated phasing could be investigated,

Noted. See previous response to TINSW comment.

3.4 Parking and access

13. Roads and Maritime would not support any direct vehicular access points to Bunnerong
Road from the site as this is a key movement corridor on the state road network which carries high
volumes of buses, freight and general traffic where the safety and efficiency of through traffic is of
great importance. Roads and Maritime requests that this is reflected in any access controls ser out
in a Development Control Plan (DCP) for the sife.

Noted. See previous response to TEINSW comment

14. Any future vehicular access points to the site on Heffiron Road or Banks Avenue should be
located as far as practical awav from any signalised intersections. Consideration should be given fo
restricting anv such direct access points to these roads fo lefi-in/lefi-out only.

Noted. See previous response to TINSW comument

15. Any future child care centres should be positioned and oriented such that vehicular and
pedestrian access is obtained from the local/internal road network only, on road safety grounds.
The local/internal road network is anticipated to have lower traffic volumes and operating speeds
than surrounding higher order roads and will be more conducive to improved safety outcomes.

Noted. See previous response to TINSW comment

16 Roads and Maritime supports proposed reduced parking rates to discourage reliance on
private vehicle trips and encourage the use of public and active transport. Council may wish to
consider including these maximum parking rates in the LEP, or site specific DCP, so that fitture
DAs and modifications do not exceed these rates. Parramatta Council has maximum parking
controls for certain development in the CBD within its LEP as an example.

Noted. See previous response to TEINSW conunent
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Modelling comments

128 Bunnerong Road — Proponent Response to TEINSW/Roads and Maritime Services

237575-01

The modelling comments have been addressed as per the following table. This has resulted in a requirement to re-calibrate and re-validate base models.

Item

Roads and Mavitime comment

Arup response

1.5

Section 6.2, page 29 states that “The modelling extent is shown in Figure 21 as previously agreed with
Roads and Maritime Services.”

In previous correspondence on 21 June 2016, prior to the planning proposal receiving a Gateway
determination, Roads and Maritime had advised that “While there are no major 1ssues with the brief -
principle, Roads and Maritime cannot give any further detailed comment or final endorsement to the extent
of the model/study area until the details of the planning proposal, trip generation of the maximum yield,
and traffic distributions are known™. The modelling extent had not been endorsed by Roads and Maritime
at that time as the full planning proposal details were unknown

The section of Bunnerong Road between Wentworth Avenue and Fitzgerald Avenue is congested during
peak periods due to the volume of traffic turning right from Wentworth Avenue to Bunnerong Road and
then turning left mnto Fitzgerald Avenue as well as the bus stop just south of Fitzgerald Avenue.

It 15 therefore recommended that the model area 15 extended to cover this section in order to investigate the
wmpacts of the proposed development.

Explanation/justification should be provided if this intersection 1s not included

The study area was previously agreed upon between
Council and discussed with Roads and Maritime prior to
collecting count data in 2017.

The ITTW dataset suggests that the development traffic
travels north and west towards the key centres, rather
than south. There 1s also no vehicle access that permits
traffic to travel south directly from the site, which
would therefore encourage more trips via Banks Avenue
and Denison Street.

Signal coding criteria refers to Table 11.3, page 105 of the RMS Traffic Modelling Guidelines (RMS,
2013), however the criteria are not provided within the report. All eriteria that the model 1s being assessed
against should be explicitly outlined within the report

Arup has added this information into the amended
Traffic Modelling Report.

Table 4 should mclude values, as well as percentages, so comparison can be made directly to the
nformation provided in section 1.6.

Arup has extracted these numbers and provided n the
amended Traffic Modelling Report.

The report states that stochastic traffic assignment has been adopted that uses a combination of static and
stochastic; 50% 1s assigned as static (which is referred to as vehicles that are familiar with the network)

DUE is now used instead. Models have been re-run and
updated.
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and 50% 1s assigned as stochastic (which 1s referred to as vehicles that are unfamiliar with the

network. This approach 1s often referred to as one-shot simulation and 1s generally applicable to models
with limited route choices

This description of traffic assignment in the report 1s somewhat confusing. With the adopted setting, 50%
of generated vehicles will follow a path read from a path assignment file (static assignment) and 50% will
follow a path built by the adopted route choice model (Logit).

Given that majority of drivers 1n the area would be accustomed to the conditions and congestion (well
aware of possible routes), 50% assignment to represent unfamiliar drivers appears questionable.

Also, the introduction of additional demands (development) and changes to road network infrastructure 1s
likely to alter existing travel patterns as well as create the need for development traffic to establish the best
routes to and from the development. To replicate this behaviour, an application of DUE (dynamic user
equilibrium) assignment would be more appropnate.

Also, no value for attractiveness weight has been defined which can result in through traffic bemng assigned
to lower order roads.

Rather than use attractiveness, cost will be used nstead

The model stability section only outlines a median seed, with no specific comments on the stability of the
model. No model stability checks have been conducted to ensure the model is fit for purpose. This
process should be undertaken as per section 11.7 of the RMS Traffic Modelling Gudelines

Additional commentary and ealculations have been
provided along with a plot showing model stability into
the amended Traffic Modelling Report.

There is a minor discrepancy between the values charted in Figure 20 and the corresponding values in
Table 6 which should be updated:

Arup has fixed this discrepancy n the amended Traffic
Modelling Report.
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Figures 16-18 are direct outputs from Aimsun. Aimsun modelling software default regression plot y-
intercept does not pass through 0, which 1s required as per RMS Modelling Guidelines section

9.18. Although this will have minimal impact on the regression plot statistics, it 1s recommended that
these charts are created as per the RMS guidelines

Arup has replotted graphs in Excel so that they pass
through 0.0 in the amended Traffic Modelling Report.

6.1.1

RMS Traffic Modelling Guidelnes section 11.5 state that model travel times must be within 15% or 1
minute of the observed travel times. The Guidelines also state the above criteria should hold true for both
the full length of travel time routes and for individual travel time route segments (disaggregated

level). The validation results in Section 6.1 did not comment on segments which do not meet the

criteria. Analysis of route segments should be mcluded with justification provided, or justification for
exclusion should be outlined.

The model appears to underestimate travel times and congestion observed in the network and further
details may be required.

Results have been reassessed and comments regarding
travel time (total and disaggregated) that fall outside the
1 minute/15% are provided in the amended Traffic
Modelling Report

No commentary regarding external transport infrastructure that may affect trip patterns within the study
area. For example, the construction (and completion) of the Sydney CBD and South East Light Rail
(CSELR.), that starts/terminates 2km to the north of the development, may potentially have an effect on
route choice.

Arup is not aware of any further changes to the
immediate surrounding transport network that will
materially impact route choice. Traffic growths
outputted by the Aimsun model have been compared to
the STFM plots and are not considerably different

Comment has been provided on CSELR and how 1t will
likely not affect the route choice within our model
Route choice will not be hugely impacted given that
there is a lack of alternate routes from the CSELR
to/from the study area

Iltem 8.5 — Attachment 18
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731 It 15 unclear how data provided in Tables 19 and 20 has been used for modelling purposes. A more Arup has provided trip rates as well as more
detailed discussion should be included m this section. commentary in the amended Traffic Modelling Report.

732 The future growth estimates process outlined i Table 21 and Figure 35 seem appropriate, however it Arup has provided commentary of how it's used for
should be outhned how these percentages are then translated to origms and destinations 1 the Aimsun origin/destination and development demand in the
matrices. amended Traffic Modelling Report

733 With limited traffic data available for external-to-external trips, a growth of 1% pa has been Arup has included total base growth p.a. across the

assumed. This value generally seems low; however, taking in to consideration the east-west movements
average at -0 74% growth p.a. it may be appropriate. The growth values in Table 22 should be included as
growth p.a. rather than the change over the 4-year timeframe (2011 — 2015), so that the reader has a better
understanding of the yearly growth rate applied

Further to this however, commentary regarding the potential impact of the CSELR due to be opened in
2021 and located approximately 2 km north of the site has not been provided. This significant
mirastructure may alter travel patterns near the proposed development either through mode choice
behaviour or capacity reductions along Anzac Parade and should be considered when developing future
demands.

While growth of 1% pa may be acceptable for 2021 due to the impact of CSELR. longer term (2031)
growth rate 1s likely to be higher (Note: Roads and Marrtime can currently assist by providing growth rate
plots from its strategic model for comparison, subject to a data access agreement).

models. We have reviewed the STFM outputs and
compared our plots to review background growth as
necessary. These plots are appended and indicate that
growth rates adopted in the future base modelling are
adequate.
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74

More information is required to outline how the Population and Employment % inerease in Table 24 have
been applied to the growth factor matrices.

Arup has provided commentary within the amended
Traffic Modelling Report.

Section 8 2.1 of the report states that Figure 42 is the configuration modelled for the future base model,
however Banks Ave, located west of the site 1s shown to be connected to the development as shown m the
figure below. This however was not the case in the Future Base 2021 or 2031 models received. Either the
models or report should be updated for consistency.

Further to this, the Development models provide a connection to the west resulting in additional route
choiece for velucles accessing the sites. This connection provides additional route choice options which are
not available i the Future Base scenario as well as the opportumity for rat-running through the
development, as seen in the example from the 2031 Development model. What 1s the reason of including
this connection in the development model and not in the base models? Is 1t related to the proposed
development?

Arup has modelled an additional future scenario,
including one future model with all development flows
based on the future approved road network. Results are
discussed in the amended Traffic Modelling Report.
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92 It appears that subpaths have been used in the model to caleulate LOS for intersections. It 1s important Arup has amended the sub-paths for all scenarios:
when using this process that the subpaths are defined for an appropriate length of the approach and donot | 1341 g
pass through other signalised intersections, where delay may not be attributed to the correct B
mtersection. One such 1ssue can be observed with subpath Intl_S where the subpath extends > 600m and
passes through another signalised intersection:
Arup | FD.13 Page 16 of 20
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92&93

It 1s understood that any general network changes outlined that are not associated with the development are
included in both the Future Base and Development models. Similarly, any signal operation updates or
changes should be apphed to both models so that the models provide relative comparisons, with the only
differences in network performance coming from demands.

The comparative analysis between Future Base models and Development models mdicates several
mtersections that perform better with the development n place which does not appear logical without
additional explanation.

Additionally, the network statistics included in Table 29 highhght significant improvements to both
average delay and travel time for Development models, especially m the PM peak. However, the PM peak
Intersection Delays (and LOS) are relatively similar across all the mcluded intersections. As such, further
details should be provided regarding how the inclusion of the development corresponds to large
improvements to the network performance statistics without corresponding improvements to intersection
performance in the PM peak period.

Arup has reviewed signal operations and updated
models as necessary
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Within the summary of the calibration and validation criteria and results, it 1s stated that “through the
operational modelling process 1t was found that the development yields have little impact on the network
with some increases in delays at intersection.” This 1s not consistent with Section 9.2 and 9.3 where there
are several large differences in network performance statistics and intersection results

Arup has revised this section and re-worded
commentary to ensure consistency in the amended
Traffic Modelling Report.

Model
Operation

The following examples for coding of merge sections are not best practice, as it may cause 1ssues with
vehicles overlapping (improper give-way functions):

Aimsun best-practice modelling 1s that merge sections should never operate from more “from” lanes than
‘to’ lanes and that they always have a merge section (sections does not sumply end). The examples above
should ideally be coded as follows:

Arup has fixed short lanes and re-run models

Model
Operation

Bunnerong Road right turn traffic in the southbound direction turn into one continuous lane of Wentworth
Avenue, while left turn traffic in the northbound direction turn into two continuous lanes of Wentworth
Avenue as shown in the aerial photo below. However, target lanes are not set in the model to reflect
current network configuration.

Arup has fixed and re-run the models
- Bunnerong / Wentworth SBRT and NBLT
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AL i ] N5

Model

In 2016, the left lane of Bunnerong Road south of Heffron Road m the northbound direction was for left
Operation

turn traffic only as shown in the aerial photo below. This lane was set in the model as shared lane allowing | - NBLT shared lane at Bunnerong/Heffron
through traffic besides left turn traffic. As the base model was built, calibrated and validated for 2016, the
model network should be consistent with 2016 road network.

Arup has fixed and re-run the models
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Model
Operation

Buses departing Eastgardens bus interchange turn into one of the two left lanes of Wentworth Avenue
depending on their destination; however the model directs the buses to the most left lane as shown below
which 1s not consistent with the traffic operation.

— /44 \\\
B — "“\

\
N

Arup has fixed and re-run the models
- SBLT from Eastgardens Bus interchange

Signal
coding

The traffic signal of Bunnerong Road, Maroubra Road and Heffron Road was coded in the model as actuated
signal however it was set without rings or barriers.

Rings and barriers have to be included to properly model overlap phases and reflects SCATS operations

As discussed m the signalling section, the differences
between the model and the observed phase times were
already within acceptable levels and as such, this was
not modified.
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1 Introduction

1.1 Background

The objective of this study was to develop a traffic model suitable for analysing
the proposed extension of the Meriton Properties Pagewood development to
include the British American Tobacco Australia (BATA) site. The modelling is
used to test development yields. assess network impacts and understand access
arrangements.

This report also details the option testing that was undertaken to support the
expanded Meriton Properties development on the British American Tobacco
Australia site. In order to test the traffic and transport implications of potential
development options and network changes the base models are to be modified to
reflect potential future conditions. The types of changes to the base models that
are required include:

» Additional demands due to existing site development approvals, which are
expected to be taken up in the near-term
® Possible minor adjustments to road network arraignments

e Potential increases in external traffic passing through the study area

Once the future base model was established then the incremental demands and
network changes associated with the developiment options were added to the
future base model creating the options models.

This latest report revision has been updated to incorporate commentary received
by Transport for NSW (TINSW) and Roads and Maritime Services (Roads and
Maritime) on 11 February 2019.

1.2 Purpose of this report

This report aims to provide background information relevant to the development
of the micro-simulation model and demonstrate that the model has been developed
in accordance with the relevant guidelines. The goal is to establish confidence that
the model is fit-for-purpose for use as part of the subject study only. This is
achieved through the presentation of information relevant to the development,
calibration and validation of the model including:

¢ Identification of the network area to be modelled
¢ Identification of the data used as inputs to the model
o Traffic demand matrix development

e Model validation and calibration
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1.5 Study area

The study area was defined by the major roads suwrrounding the BATA extension
site and is illustrated in Figure 2 below.

Figure 2 Study area definition (source: google maps)

The study area includes residential and retail areas, notably the Eastgardens
Westfield in the south east corner of the study area. To understand how the road
network functions. it is crucial to consider the strong freight corridor formed by
Wentworth Road running along the southern edge of the study network and
Denison Street extending to the south.

1.6 Time periods

In order to select the appropriate time periods to assess. data from the traffic
counts were collated across the network with the 15-minute overall demand
graphed, see Figure 3. The-15-minute flows were also calculated by summarising
the hourly volumes beginning every 15 minutes (see Figure 4, Figure 5 and Figure
6).

This process clearly highlighted the busiest period for the morning, afternoon and
weekend peak. As the demand profile was flat for a sustained period of time in the
PM and weekend time period, a two-hour peak was chosen to be modelled. The
AM peak for consistency was also modelled as 2-hours.
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¢ AM weekday peak: 7:30 — 9:30am
o PM weekday peak: 4:30 — 6:30pm
e Weekend peak: 11:15am — 1:15pm

3,000 W\

2,000
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Figure 3 Demand profiling, volume per 15min period
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Figure 4 AM Peak identification, 15 min flows
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Figure 5 PM Peak identification, 15 min flows
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Figure 6 Weekend Peak identification, 15 min flows
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Developing the model of the study network required the collection of several

different data types. This data was used for coding the base model and

subsequently during the calibration and validation process. Table 1 below details
the types of data collected and their respective uses.

Table 1 Summary of data used in base model

developments

Data type Description Location Date and time | Used for
Intersection Turn counts were 11 Thursday 18 Prior matrix
counts undertaken by intersections | August, 6:30- | and
subconsultants Matrix. across the 9:30am and Calibration
This data was recorded in | Study area 3:30-6:30pm
15-minute intervals and (See Figure Saturday 20
categorised into car, truck, 7) August, 11am
bus and pedestrians. —3pm
Videos of Videos were used to 11 Thursday 18 Signal
intersections collect data about average | intersections | August, 6:30- | operations
phasing data to use as a across the 9-30am and
starting point for the base | study area 3:30-6:30pm
model signals. (See Figure | Saturday 20
7 August, 11am
- 3pm
Travel tune Travel time through the 2 routes Thursday 18 Model
model along two routes through the August and Validation
1. Page Street — Heffion study area Saturday 20
Road — Maroubra Road (See Figure | August
2. Wentworth Road — 8)
Bunnerong Road
Site observation Site visit to study area Whole study | Wednesday 16 | Assessing
area November model
operation
TCS plans Plans from the RTA (now | 6 signalised | NA Signal
Roads and Maritime) intersections operations
showing layout and in network
possible phases for
signalised intersections
Bus network data | Tiunetabling and routing Whole study | Tunetables for | Creating
data for buses operating in | area Nov 2016 base model
study area (See Section used Public
3.3) Transport
demand
Journey to Work | Data from 2011 census Wider 2011 Census Developing
data about travel patterns in the | Pagewood trip
area area distribution
for prior
matrix
Roads and Information on land use Internal 2013 release Estimating
Maritune guide to | trip generation network demand
traffic generating zones prior matrix
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3 Network Development

The network was initially created through the importation of an open street map
data file of the study area. The network was then subsequently refined using aerial
images from SIXmaps until the required level of detail was obtained.

3.1 Road hierarchy

Three primary road types have been used in the model. sub-arterial (orange),
collector (vellow) and local roads (white) as shown in Figure 9. Although not
specifically built as sub arterial roads, Page Street and Heffron Road perform a
sub-arterial function with regards to network connections. The coding of road
types was undertaken primarily for static model adjustments and static
assiginment,

Figure 9 Road Hierarchy

3.2 Travel speeds

Travel speeds within the network have been applied in accordance with posted
speeds. These are generally as follows:

e 70km/h along Wentworth Road
¢ 60km/h along Bunnerong Road
s 50km/h along all residential roads

The default speed distributions within each of these speed categories have been
adopted.
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Figure 10 Speed ranges within model
33 Public transport
Buses are the only form of public transport (excluding taxis) within the study area.
Table 2 highlights the bus routes that have been coded within the model. Dead
running buses and school buses have not been explicitly coded as it is expected
that these services will be captured within the heavy vehicle counts.
The bus interchange at Eastgardens has been coded as a bus only area with a few
buses starting and terminating in this area. Site observations indicated that there
was no congestion associated with bus layovers and as such there was no need to
explicitly model bus layovers.
Table 2 Bus routes included within the model (2017)
Route
301
302
310, X10
316,317
353
391,392, X92
400, 410
3.4 Signal operations
Actuated signals have been coded into the model to capture the variability of
signal times within Pagewood. A maximum and minimum green time was
specified for all phases with some having the ability to be skipped if no demand
was present. A gap out parameter of 5 seconds was used with some of the
| Rev B | 2 March 2018 | Arup Page 9
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mainline movements having a reducing gap parameter to account for potentially
long green times.

The reducing gap parameter reduces the gap required for gapping out over a
specified time-period so that phases have the ability to substantially extend the
maximum green time only when necessary.

fype: [Acusted v Offset: 000 3| vebowTme:  400sec 4| [Cyde: 106secs.
Ungs: 1 . [ RestinRed RedPercentage: 50
Ty | Pre-emption
view as: [Phases 7] | & AddPhase | [Deete Phase | [Delete Al Phases|

-

o @ I X |

Miristum Green: 24.00 sec & Max-Gut: 83005 (% Passage Tene: | 5,00 sec
Permmsne Panod From: |0.00 sec = Parmissrve Period To: |0.00 5 ForeeOff: 0.00 sec
] variable invtial

Mauimum Initial Green: [24.00sec [ Seconds per Actuation: (0,00 sec $ [l rod

Mirimum Gap: 0,50 sec 3 Tiwe Before Reduce: 240090 [+ Time toReduce: 83,00 sec

Figure 11 Example of Actuated Signal Coding

Table 3 compares the phase green time proportion for the signalised intersections
in the model with observed values. This highlights that most of the modelled
actuated signals are acceptable as per Table 11.3 page 105 of the Roads and
Maritime Modelling guidelines (Roads and Maritime, 2013). The table that
modelled cycle time and green time for each phase should be within 10 percent of
the observed. The modelled cycle times all fall within 10 percent of the observed
and as such, it was not shown in this document.

The phase times at the intersections of Bunnerong Road / Westfield Drive.
Wentworth Avenue / Corish Circle, Bunnerong Road / Wentworth Avenue, and
Westfield Drive / Banks Avenue all sit within the criteria recommended by the
Roads and Maritime guidelines save for two phases. These two phases were the
second phase for both the PM and weekend peak period for the Bunnerong Road /
Westfield Drive intersection and is due to the balance between green times given
to the right hand turn and the through movement. The right turn starts as a filter
before transitioning to a trailing right turn arrangement. In the weekend peak the
through movement is running for a larger proportion of the green time than
observed with the right-hand turn running for less. In the model, vehicles are
finding gaps in traffic during the filter turns while it is more likely that less
confident drivers will instead wait for the priority phase as they know this phase is
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coming. The difference of 13% and 15% is not considered to be significant
enough to apply a different signal logic from the other signals.

The three-phase operation at the Wentworth Avenue / Denison Road intersection
lies just 4% above the required criteria in the PM peak. The modelled phase time
of phase A is noticeably shorter than the observed phase times. This is due to the
actuated phase, phase B, being called more often in the model. The actuation of
phase B relies on the eastbound right turn movement. However, as the number of
right turning movements from the model match the observed counts, the
difference in the phase times 1s not related to higher volumes but could be instead
due to the lack of platooning from the upstream intersection. Additionally, since
the slight change in phase times produces only a very localised effect and does not
directly affect the development site to the north, the focus of this study, it is not
considered to cause any significant issues.

The intersection at Wentworth Avenue / Page Street shows phase times for the
second phase slightly over than the criteria at 2% during the PM peak. The issue is
caused by the actuation in phase B occurring more often in the model than
observed. The actuation of phase B 1s caused by the southbound right turn
movement from Wentworth Avenue to Page Street. As the phase is happening less
in the model than the observed it shows that more vehicles in the model are
finding gaps during the filtered right turn in the previous phase than observed on
site, because more conservative drivers are aware of the trailing right hand turn
and thus only accept larger than normal gaps. This movement is only 4% above
the criteria and again is not considered significant enough to warrant applying
different signal logic.

The phase times at the Bunnerong Road / Heffron Road intersection show the A
phase running 1% over the criteria in the PM peak period and 3% in the weekend
peak periods. While this may seem large. the overall phase time itself is relatively
short (34s), and so 3% of that only reflects a 1 second difference for both peak
periods.
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Table 3 Phase Green time proportions, Modelled vs Observed
Intersection Run Phase Modelled |Observed |abs diff
1 78% 76% 2%
AM 2 7% 10% 3%
3 15% 14% 1%
1 62% 52% 9%
Bunnerong_Westfield PM 2 10% 25%-
3 28% 22% 6%
1 54% A44% 10%
WE 2 18% 31% 13%
3 28% 24% 4%
1 60% 54% 6%
AM 2 9% 11% 3%
3 23% 24% 1%
1 8% 10% 2%
1 53% 49% 5%
Wentworth_Corish PM 2 14% 17% 3%
- 3 25% 30% 5%
4 8% 5% 3%
1 49% 51% 1%
0,
WE 2 16% 17% 1%
3 26% 29% 2%
4 8% 4% 4%
1 49% 50% 1%
AM 2 13% 18% 4%
3 38% 33% 5%
1 51% 48% 4%
Bunnerong_Wentworth| PM 2 8% 17% 9%
3 41% 36% 5%
1 45% A44% 1%
WE 2 19% 19% 0%
3 35% 36% 1%
AM 1 76% 86% 10%
2 24% 14% 10%
0,
Banks_Westfield PM ! /8% 78% 2
- 2 22% 22% 0%
WE 1 T7% 80% 3%
2 23% 20% 3%
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Intersection Run Phase Modelled [Observed |abs diff

1 44% 53% 9%

AM 2 19% 20% 1%

3 37% 27% 9%

1 44% 58% 14%

Wentworth_dension PM 2 18% 12% 6%

3 38% 30% 8%

1 48% 54% 6%

WE 2 14% 13% 0%

3 39% 33% 6%

1 39% 38% 1%

AM 2 12% 22% 10%

3 24% 19% 5%

1 25% 21% 1%

1 47% 45% 2%

Wentworth_Page PM 2 >% 17% L

3 20% 19% 0%

4 28% 19% 10%

1 54% 16% 7%

WE 2 1% 8% 7%

3 23% 27% 4%

4 23% 19% 4%

1 38% 30% 8%

2 10% 14% 4%

AM 3 9% 17% 8%

1 21% 2% 3%

5 22% 15% 7%

1 42% 31% 11%

2 10% 14% 4%

Bunnerong Heffron PM 3 23% 27% 1%

4 19% 17% 2%

5 7% 10% 3%

1 44% 31% 13%

2 9% 15% 6%

WE 3 20% 27% 7%

4 17% 17% 0%

5 11% 10% 1%
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3.5 Priority controlled movements

Priority control movements at intersections as well as right turn filter movements
at signalised intersections have had priority rules applied. These priority rules
(known as warnings in Aimsun) are consistent with observed signposted and
functional priorities in the Pagewood area. Figure 12 details the gap acceptance
parameters used in the model.

Micrncom Model

Distarce Tone 1: 350,00 +| Waiting T Befre Losing Turn Variation: 0,00 sec

Bistare Zone 2 150,00 +| Vebow Box Speed: 10.00kmh
G-y Madl
tntal Safity Margn: 4505 2] Pl Safety Margn: 2,505
tnisal Gereway Teme Foctor: 1300 +| Pl Gove-nay Tme Factor: 2400
wisbity tm Gue Way: x00m 2| visbity aiong Man Steam: 20.00m

Figure 12 Gap acceptance parameters

The initial safety margin is the initial gap that vehicles will look for. After 58.5
seconds (4.5 x 13.0), vehicles will decrease their gap acceptance linearly to a gap
of 2.5 seconds over a 60 second (2.5 x 24.0) period. The visibility to give way
(25m) is when vehicles start to look for a gap and visibility along main stream
(20m) is the distance into the opposing stream of traffic that vehicles can see.

3.6 Traffic management

Traffic management functions have been used in Aimsun to model lane closures,
school zones and traffic calming devices (e.g. chicanes and speed humps). Lane
closures have been modelled for Wentworth Avenue westbound in the PM and
weekend models to account for parking that is restricted for only park of the
simulation period. A speed change has been used to model the school zone on
Bunnerong Road that is similarly only active for part of the AM simulation
period. A permanent speed change is used for sections along Page Street / Heffron
Road corridor to capture the effects of the traffic calming devices along this
corridor. The speed change is representative of the suggested speed of 25km/hr.

3.7 Pedestrian conflicts

Pedestrian right of way conflicts within the model have been coded using the
traffic management functionality “Periodic Section Incident”. A periodic section
incident will close off a section of road for a specified period of time based on an
occurrence rate and an occurrence length. The average arrival interval of a
pedestrian at a crossing based of the pedestrian volumes was used for the
occurrence rate and the occurrence length was based of calculated crossing times.
A standard deviation was applied to both the occurrence rate and length to
randomise the closures.
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Figure 13 Periodic section incident at the location of a zebra crossing

The effect of pedestrian crossings on signal times was not explicitly modelled due
to signals being coded as actuated. However, as the green time proportions in the
model matched the green time observed it can be deduced that pedestrian effects
at signals are being captured.
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4 Base Model Development

4.1 Demand development

To model demand in the network. the study area was broken into 29 zones shown
in Figure 14. Zones 101 to 114 are internal zones with the Meriton Properties site
being covered by zone 108 and the BATA site by 109. Zones 1 through 15 are
external zones.

Figure 14 Zones used for demand development

To generate the correct matrix pattern, traffic from the internal zones was
estimated using traffic generation rates based on land use and journey to work
information. Estimations were then confirmed and/or corrected using site
observations.

External zones were calculated using turn count survey data, by calculation the
entering and exiting traffic volumes with major trunk movements deduced using
wider network linkages and site observations. Once the total demand for each
zone was estimated, a prior origin-destination matrix was constructed.

A static origin-destination (OD) adjustment scenario was run on the prior matrix
in which the prior OD pairs were automatically adjusted by the modelling
software to better match the turning count survey data. A deviation matrix was
created also created and applied to restrict the amount of traffic that could be
added or removed from model zones. This prevents unrealistic zone pair volumes
such as unrealistically large weaving trips, which may match the survey data but
are extremely unlikely to occur.
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After the static OD adjustment was complete the matrices were manually checked
for unrealistic zone pairs with some final manual edits being made to increase
model calibrations.

The last step in the process was to split the matrices into 8, 15-minute periods to
profile the volumes. Table 4 highlights the demand profile used in each peak
period. These demand profiles were based on total volumes at the following
intersections:

¢ Bunnerong Road & Heffron Road & Maroubra Road and Wild Street
¢ Bunnerong Road / Wentworth Avenue
o  Wentworth Avenue / Page Street

Table 4 Demand Profile (based on three key intersections)

e eriod ;:?:l periﬁage PM fotal pu‘;]:latage WE total percvantage
1 2401 12% 2674 11% 2963 12%
2 2551 12% 2938 12% 2871 12%
3 2659 13% 3101 13% 2937 12%
4 2806 14% 3082 13% 2934 13%
5 2807 14% 3135 13% 3143 13%
6 2742 13% 3040 13% 2959 13%
7 2440 12% 2976 13% 3020 13%
8 2227 11% 2760 12% 2892 12%
4.2 Traffic assignment

Traffic was assigned to the network using a combination of dynamic user
equilibrium assignment (DUE) and stochastic assignment. The DUE assignment
involves running a series of iterations to calculate the optimum solution in which
all route choices within each OD pair experiences the same travel time/cost.

The paths from this DUE were then input into five stochastic assignment runs,
each with a different seed number (560, 28, 7771, 2849, 86524, as per the Roads
and Maritime modelling guidelines).

The DUE convergence plots for the AM, PM and weekend are shown below. All
models reached the 0.5% relative gap threshold and converged in less than 20
iterations.
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4.3 Model stability
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Section 11 of the Roads and Maritime Modelling guidelines provide guidance on
calibrating and validating microsimulation traftic models. For the purposes of
presenting calibration results, the guidelines suggest comparing vehicle hours
travelled for each simulated seed run and identifying the median value. As shown
in Table 3, the comparison shows that the median seed for the AM peak is 7,771,
PM peak is 2,849, and weekend peak is 28.

Table 5 Total travelled time (in hours) for each peak period and seed number (medians

highlighted)

Seed No. AM AM PM PM Weekend | Weekend
difference difference difference

from from from

mean mean mean

28 644 48 1% 71997 3% T52.83 0%

560 662.60 1% 751.02 1% T62.52 1%

2849 637.20 3% 74083 0% 741.70 1%

7771 654.09 0% 74230 0% T37.88 2%

86524 660.03 1% 733.66 1% T63.23 1%
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Figure 18 VHT for AM, PM and weekend models

As shown, there is not much variance in the vehicle hours travelled (VHT) in AM,
PM or weekend models with the largest difference from the mean being 3%.

The highlighted median seeds were used for the volume and travel time validation
for the corresponding peak periods.

| Rev 12 March 2018 | Arup Page 20

500 1| HE RS i ROAD (BATA EXTENSIOH) 02 RESFONIE T3 AUTHORITIESTRAFSC MODELLING
FIAL REFORT_REV 520196302 53K

Iltem 8.5 — Attachment 19 987



Council Meeting 12/06/2019

Meritan Praperties 128 Bunnerong Read, Pagewaod
Traffic Modelling Report

5 Base Model Calibration

Table 11.2 of the Roads and Maritime Modelling guidelines state that the
proportion of links within a microsimulation model with a GEH of 5 or lower to
be greater than 85% across the whole network. Plots showing the observed
volumes compared to modelled volumes using the corresponding median seed
simulations are shown in Figure 19, Figure 20 and Figure 21 for AM, PM and
weekend ftraffic respectively.
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Figure 19 Observed vs modelled plot for AM peak traffic
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Figure 20 Observed vs modelled plot for PM peak traffic
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Figure 21 Observed vs modelled plot for weekend traffic

The R squared values are above 96% in all scenarios indicating very good fits
between the observed and modelled volumes. The cumulative percent distribution
GEH plots are shown in Figure 22, Figure 23 and Figure 24 for AM. PM and
weekend traffic respectively.
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Figure 22 GEH distribution plot for AM traffic
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Figure 23 GEH distribution plot for PM traffic
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Figure 24 GEH distribution plot for weekend traffic

As shown, the proportion of links with GEH lower than or equal to 5 exceed 85%
as suggested by the Roads and Maritime Modelling guidelines. The weekend peak
exhibits lower GEH overall compared to the weekday AM and PM peaks but is
still well within the 85% threshold.

Table 6 GEH Summary Statistics

Model GEH <5 GEH < 10

AM Peak 98% 100%

PM Peak 97% 100%

WE Peak 91% 100%
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§) Base Model Validation

As described in Section 2, travel time data was also collected for two routes. Both
routes have the same start and end points: from the Wentworth Avenue / Page
Street intersection to Maroubra Road / Bunnerong Road intersection.

Route 1 travels via Page Street and Heffron Road while Route 2 travels via
Wentworth Avenue and Bunnerong Road as shown in Figure 25.
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Figure 25 Location of travel time routes

6.1.1 Travel time results

Table 11.3 from the Roads and Maritime Modelling guidelines suggest that the
modelled travel times should be within 15% of the observed travel times. The
modelled travel times compared to the observed travel times are shown below for
the AM, PM and weekend peaks.

6.1.1.1 AM peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the AM peak are shown in Figure 26, Figure 27, Figure 28 and Figure 29.
Route 1 in the eastbound direction and Route 2 in the westbound direction lies
marginally outside the specified criteria at certain sections. However, as shown in
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light blue, the minimum/maximum observed travel time depicts large variability
in the data and so this issue 1s not considered significant.
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Figure 26 Route 1 - West to East (AM)

Route 1 - East to West
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Figure 27 Route 1 - East to West (AM)
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Figure 28 Route 2 - West to East (AM)
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Figure 29 Route 2 - East to West (AM)
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Table 7 Route 1 West to East (AM)

Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0
1 2 935 935 101 101 116 a5 a3 a3
2 3 169 1104 15 116 133 a8 13 a7
3 4 283 1387 64 180 207 153 52 149
Table & Route 1 East to West (AM)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
4 4 0 0 0 0 0 a 0 0
4 3 283 283 25 25 29 21 18 18
3 2 169 452 15 40 46 34 18 35
2 1 935 1387 134 173 199 147 126 161
Table 9 Route 2 West to East (AM)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0
1 2 796 796 56 56 64 48 57 57
2 3 182 978 16 72 83 61 28 85
3 4 351 1329 43 115 132 98 21 106
4 5 216 1545 17 132 152 112 20 126
5 6 201 1746 14 146 168 124 11 137
6 7 278 2024 45 191 220 162 92 229
Table 10 Route 2 East to West (AM)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
7 7 0 0 0 0 0 0 0 0
7 6 278 278 18 18 21 15 17 17
6 5 201 479 27 45 52 38 14 30
5 4 216 695 42 87 100 74 38 69
4 3 351 1046 40 127 146 108 36 104
3 p 182 1228 16 143 165 122 11 115
2 1 796 2024 71 214 246 182 91 206
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6.1.1.2 PM peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the PM peak are shown in Figure 30, Figure 31, Figure 32 and Figure 33.
Modelled time for Route 1 east to west is slightly lower than the criteria however
this is only in the first section and the remaining modelled section travel times
match the observed. Along Route 2 in the eastbound direction, the travel time for
one section was overestimated in the model. However, the difference between the
modelled and observed cumulative travel time reduced with distance.
Additionally, the modelled travel time lie within the range of travel times
observed for the same time period. As such, this was not considered to be a
significant issue. Although the overall modelled travel time along Route 2 west to
east matches the observed data quite well, the modelled travel time is slightly
higher than the observed for a short section. This could be attributed to the small
sample size (11 over 2 hours) and the variance being located in between two
closely spaced actuated intersections.
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Figure 30 Route 1 - West to East (PM)
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Figure 31 Route 1 - East to West (PM)
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Figure 32 Route 2 - West to East (PM)
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Figure 33 Route 2 - East to West (PM)

Table 11 Route 1 West to East (PM)

Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0
1 2 935 935 92 92 106 78 83 83
2 3 169 1104 15 107 123 91 13 97
3 4 283 1387 57 164 189 140 56 153
Table 12 Route 1 East to West (PM)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
4 4 0 0 0 0 0 0 0 0
4 3 283 283 30 30 34 25 18 18
3 2 169 452 25 54 63 46 20 38
2 1 935 1387 176 231 265 196 119 157
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Table 13 Route 2 West to East (PM)

Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative

START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0

1 2 796 796 63 63 72 53 79 79

2 3 182 978 13 76 87 65 26 105

3 4 351 1329 37 113 130 96 23 129

4 5 216 1545 34 147 169 125 29 157

5 6 201 1746 16 163 187 139 11 169

6 7 278 2024 46 209 240 178 52 220

Table 14 Route 2 East to West (PM)

Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
7 7 1] 0 0 0 0 0 0 0
7 6 278 278 22 22 25 19 17 17
6 5 201 479 16 38 43 32 22 40
5 4 216 695 39 76 88 65 38 78
4 3 351 1046 41 117 135 100 35 113
3 2 182 1228 19 137 157 116 13 127
2 1 796 2024 98 235 270 199 70 197
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6.1.1.3 Weekend peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the weekend peak are shown in Figure 34, Figure 35, Figure 36 and Figure
37. Like the PM peak, Route 1 east to west performs slightly faster in the model
compared to the observed but still lies within the large range of observed data and
is therefore not considered a significant issue especially since how well the other
calibration/validation measures such as volumes and signal timings match.
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Figure 34 Route 1 - West to East (Weekend)

| Rev 812 March 2018 | Arup Page 32

1 ROAD {BATA EXT o OMIE T3 AUTHORITIESTRAFSC MODELLING
FIAL REFORT_REV 520196302 53K

Iltem 8.5 — Attachment 19 999



Council Meeting 12/06/2019

Meritan Praperties 128 Bunnerong Read, Pagewaod
Traffic Modelling Report

Route 1 - East to west

350

300

0 200 400 600 300 1000 1200 1400 1600

Min/Max observed travel time = == =0Ohserved + 15%

—@— Average observed cumulative time —@— Model

Figure 35 Route 1 — East to West (Weekend)
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Figure 36 Route 2 - West to East (Weekend)
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Figure 37 Route 2 - East to West (Weekend)

Table 15 Route 1 West to East (Weekend)

Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed Section Cumulative
START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0
1 2 935 935 85 85 98 72 86 86
2 3 169 1104 15 100 115 85 13 100
3 4 283 1387 70 170 195 144 66 166
Table 16 Route 1 East to West (Weekend)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
4 4 0 0 0 0 0 0 0 0
4 3 283 283 28 28 32 24 19 19
3 2 169 452 20 48 55 41 23 41
2 1 935 1387 179 227 261 193 124 166
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Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
1 1 0 0 0 0 0 0 0 0
1 2 796 796 67 67 77 57 85 85
2 3 182 978 13 80 Q92 68 23 108
3 4 351 1329 38 118 136 101 27 135
4 5 216 1545 42 161 185 137 37 172
5 6 201 1746 17 178 204 151 12 183
6 7 278 2024 71 249 286 211 59 242
Table 18 Route 2 East to West (Weekend)
Observed (sec) Modelled (sec)
Section | Cumulative | Section | Cumulative | Observed | Observed | Section | Cumulative
START | END | distance distance time time +15% +15% time time
7 7 0 0 0 0 0 0 0 0
7 6 278 278 23 23 27 20 18 18
6 5 201 479 17 40 46 34 25 43
5 4 216 695 46 87 100 74 40 83
4 3 351 1046 432 129 148 109 32 115
3 2 182 1228 20 149 171 126 12 127
2 1 796 2024 65 214 246 182 68 195
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7 Future Demand Development

7.1 Methodology

The future traffic demands that are to be analysed using the traffic micro-
simulation model have been developed based on projections of future land uses,
increases in population and employment as well as historical growth along traffic
corridors. A few residential and mixed-use sites are expected to be developed
around the site in the near to medium term. including the currently approved
developments on the British American Tobacco Australia (BATA) site. The
additional traffic generated by these developments form a baseline future for
assessment.

As the main purpose of this study is to analyse the impacts of the changes to
development on the BATA site. The additional traffic will be calculated as a
change to the original proposed development.

To cross check the demands, the proposed floor space and dwelling yields with
associated employment and population forecasts are calculated and compared
against government forecasts prepared by the Bureau of Transport Statistics for
2021. These checks indicate that the proposed scenarios being used in this study
are broadly in line with this separate set of projections.

As the 2031 design year model is also required, a scenario was created for 10
years after completion of the development. The demand for year 2031 are
calculated using similar growth factors. To increase accuracy the growth factors
for different regions in the model were determined using a combination of
population and employment forecasts. Through traffic movements and shopping
centre traffic volumes were increased separately to maintain the separate
distribution for these trips.

As shown in Figure 38, it is noted that the CBD and South East Light Rail
(CSELR) Project is located to the north of the study site. However, the CSELR is
expected to have insignificant impacts on the model due to the lack of alternate
north-south routes running between the study area and the CSELR. There are no
foreseeable changes elsewhere within the South East region that are likely to
affect travel patterns throughout the study area.
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Figure 38 CSELR in relation to the study area

7.2 Design horizons

Two design year horizons were considered for the future year modelling, Year
2021 and 2031. Future baseline models as well as development models were
developed for both horizon years. 2021 represents the year of completion and
2031 is the ten-year horizon past opening.

7.3 Development of Year 2021 demands

The future base traffic generation involves estimating both the increase in
background traffic generation from approved developments, the increase in
through trips and the increase in shopping trips to Eastgardens Westfield’s.
Subsequent options will be tested against this future base case.

Development traffic was then calculated as a change to the future base demands.
Through this process, public transport and pedestrian demands remained as per
the base model as it is unlikely public transport frequencies will increase in the
immediate future and not ascertainable for the modelling to predict. Pedestrian
demand was modelled using section incidents and an increase in pedestrians will
not necessarily lead to a direct increase in conflicts with cars as pedestrians are
likely to bunch.

| Rev 812 March 2018 | Arup Page 37

500 1| HE R i ROAD (BATA EXTENSIOHN) 0 RESSONIE T3 AUTHORITIESTRAFSC MODELLING
FIAL REFORT_REV 520196302 53K

Iltem 8.5 — Attachment 19 1004



Council Meeting 12/06/2019

Meritan Prapertios 128 Bunnerang Read, Pagewaoed
Traffic Modelling Report

7.3.1 Background traffic growth

At the micro-simulation level of granularity background growth is the traffic
generated by the number of residential and mixed-use sites in and around the
study area that are expected to be developed in the near future.

There are two developments within proximity to the site, Bunnings and the Orica
development site, that along with the currently approved Meriton Properties
development, will form the network background growth. It is also assumed that
the BATA site under investigation will continue to operate as a warehouse. The
background traffic generation is detailed below in Table 19 and Table 20.

Table 19 Meriton Properties Site traffic generation

Land Use | Size Trip rates (2hr) Traffic Generation (2hr)
AM PM WE AM PM WE

Residential | 2,222 units 0.44 041 0.39 977 924 268

r 2

Specialty | 5,000 m2 0 005 | 0.06 0 238 317

Retail

Chuldcare | 4 c_enfres (100- 056 056 0 222 292 0

children each)
Warehouse | 50,000 m2 001 0.01 0 397 397 0
Total 1,596 1,781 1,185

To calculate the traffic generation within the Meriton Properties development, trip
rates were obtained from the Roads and Maritime Guide to Traffic Generating
Developments and multiplied by a factor of 1.6 to convert them to 2-hour trip
rates based on the peak profile. The land use units were then multiplied by these
2-hour trip rates to obtain 2-hour traffic generation as shown in Table 19 and

Table 20.
Table 20 Adjacent land use changes traffic generation
Land Use Size Traffic generation (1hr) Traffic Generation (2hr)
AM PM WE AM PM WE
Bunnings 14,900m2 250 350 760 400 560 1216
Office 6,000m?2
180 180 0 288 288 0
Industrial 60.000m2
Masters 9.803m2 105 148 320 168 236 512
Total 535 678 1080 856 1084 1728

The peak hour trips for the adjacent land uses were obtained from the
Botany/Banksmeadow Traffic Modelling Review (by SMEC dated March 2015).
These values were for 1-hour, so they were multiplied by a factor of 1.6 to acquire
2-hour traffic generation.

This generated traffic was then considered in all the future scenarios.
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7.3.2 Eastgardens traffic

Changes in population in the Eastgardens Catchment is expected to change access
and egress traffic levels and distributions. The Eastgardens trade area extends
around Skm to 7km radius from the centre. A 6.5km boundary was drawn around
Eastgardens with the catchment being broken up into 4 quadrants whose size
depends on network access. see Figure 39. The predicted population increases for
the travel zones within each of these quadrants was then assessed to calculate the
increase in traffic and any potential change in traffic profile. The largest increase
m traffic was experienced to the north and south.

Table 21 Eastgardens growth rates

Quadrant Population Increase to 2021 | Population Increase to 2031
from 2021

North 23% 15%

East 11% 13%

South 20% 14%

West 14% 15%

Figure 39 Eastgardens retail catchment

These growth rates then formed a growth matrix for only zones affected by the
Eastgardens catchment. This growth matrix was then applied to the calibrated
base matrix to form the future base matrix. The development of the future base
matrices considers the background growth, through traffic growth and the
Eastgardens growth.
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Through traffic growth
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The Roads and Maritime traffic volume viewer was used to assess increase in

volumes on through movements, trips that start and end in external zones. Data for

Wentworth Avenue was only available for two years, see Table 22, where a
decrease was observed in the eastbound direction and an increase in the
westbound. No data was available for Bunnerong Road with the closest count
being located on Anzac Parade north of Lang Road. Given the lack of available
information a 1% per annum growth rate was assumed for the through
movements. This was later compared to the Strategic Forecast Traffic Model
Forecasts supplied by Roads and Maritime and deemed sufficient.

Table 22 Wentworth Avenue traffic volumes source: Roads and Mayitime traffic volume

viewer
2011 2015 Growth Growth p.a.
Wentworth Ave 23673 21,679 -8% -2%
(eastbound)
Wentworth Ave 21.550 22227 +3% +1%
(westbound)
7.3.4 Development traffic

The changes to the development include the removal of the warehouse, the
construction of an additional 1.639 residential apartments as well as the increase

of 1,300 sqm Gross Floor Area (GFA) of retail on top of the total development up
to 5,000 sqm GFA of specialty retail (original retail provision approved in 2014).

Table 23 below highlights the original traffic generation numbers with the
associated changes because of the above development traffic.

Table 23 Change to development traffic

Development Type Original Development Proposed Changes
Proposal

AM PM WE AM PM WE
Residential 977 765 868 +723 +725 +642
Retail 0 238 317 0 +48 +63
Childcare 222 222 0 +28 +28 0
Warehouse 397 397 0 -397 -397 1]
Total 1,596 1,781 1,185 +354 +404 +705

The traffic generated by both Stage 1 and Stage 2 development is assumed to
follow the same distribution as current Journey to Work trips for the surrounding
area as documented in the Arup BATA 2014 Traffic Report. The zones in the
previous model correlate well with zones in the new model being developed and
so it 1s simple to allocate the trips generated by the development to origin-

destination pairs.
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PM Peak SAT Peak
Zone Origin De:stination
In Qut In Out
1 Wentworth Ave (W) 37% 16% 26% 26%
2 Heffron Road (W) 4% 2% 3% 3%
3 Bank: Avenue (V) 4% 2% 3% 3%
4 Bunznerong Road (N) 5% 2% 4% 4%
5 Maroubra Road (E) 4% 2% 3% 3%
6 Bunnerong Road (5) 14% 6% 10% 10%
7 Denizon Road (5) 4% 2% 3% 3%
70% 30% 50% 50%

Figure 40 Development traffic distribution

7.4 Development of 2031 demands

As the 2031 design year horizon is an additional 10 years out (a total of 15 years
from the survey data) it is not appropriate to try and account for all potential land
use changes. As such, to develop demands for the 2031 design year horizon the
Bureau of Transport Statistics population and employment forecasts were used to
determine growth factors for all the internal zones between the years of 2021 and
2031.

The growth factors were determined for all travel zones within or immediately
adjacent to the site except for the development travel zone. A growth factor matrix
was created as opposed to applying a blanket growth factor to all demands. Traffic
in the development zone would remain as per the proposed development planes.

In the AM and PM peaks. a combination of population and employment was used
to determine the growth factors with the combination depending on direction of
travel. For the weekend peak. only population was used.

To account for through trips the 1% per annum growth rate was carried through to
2031 from 2021. Eastgardens traffic was estimated by again looking at the
catchment growth, see Table 21. And a heavy vehicle growth factor was
calculated based on the increase in employment only. Through this process, public
transport and pedestrian demands remained as per the base model as the future of
bus frequencies 1s uncertain due to the possibility of light rail being extended
within the vicinity of Pagewood. Pedestrian demand was modelled using section
mcidents and an mncrease mn pedestrians will not necessarily lead to a direct
increase in conflicts with cars as pedestrians are likely to bunch.
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Table 24 Travel zones population and employment increases

Travel Zone Population Increase Employment Increase
6% 8%
B 5% 13%
C 0% 5%
E 46% 10%
F 9% 12%
12 3 4 5 6 7 8 5 0 M 12 13 M4 15 100 102 163 104 105
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Figure 42 AM peak growth factor matrix

| Rev B | 2 March 2018 | Arup

Page 42

1
FIAL REFORT_REV 520196302 53K

Iltem 8.5 — Attachment 19

ROAD {BATA EXT

OMIE T3 AUTHORITIESTRAFSC MODELLING

1009



Council Meeting

12/06/2019

Mariten Praperties 128 Bunnerong Road, Pagewaod

Traffic Modelling Report

The process undertaken to calculate growth factor matrices for the model network
1s simplified as follows:

1. The travel zone increases shown in Table 24 were extrapolated to the
corresponding zones in the traffic model

2. These increases may be averaged in the event of overlapping zones

3. Steps 1 and 2 are repeated for population increase as well as employment
increase

4. A third matrix is created by averaging the travel zone difference,
population difference as well as employment difference

5. The steps above are performed for the AM, PM and Weekend peak periods
(as shown in Figure 42)
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8 Future Network Changes

8.1 Wider network changes

There are three intersections in the network that being upgraded in the immediate
future; Bunnerong Road and Heffron Road/Maroubra Road. Heffron Road and
Banks Avenue, and Wentworth Avenue and Page Street. The changes are detailed
below in Figure 43, Figure 44 and Figure 45.

Widen north approach
to provide two lanes in
each direction

Remove merging
lane

Move central median|
to provide 60m long
right turn bay

” R
;] -8
— s Z

Provide new 240m
left-turn slip lane

\
1 \ Provide right

turn lane

Figure 43 Bunnerong Road / Heffron Road changes, source: Arup, 130-150 Bunnerong
Road, Pagewood Section 34 Conference Repoit

There has also been further signal optimisation of all the remaining signalised
intersections except for Bunnerong Road / Wentworth Avenue to cater for the
mcreased demand to and from Eastgardens Shopping Centre.
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Provide new full length
entry lane

Provide new full length
exit lane

Remove pedestrian

Provide new full length
crossing Provide new full length approach lane
exit lane
Widen road on sout

approach to line up with
orthern lane

Figure 44 Heffron Road / Banks Avenue changes, source: Arup, 130-150 Bunnerong
Road, Pagewood Section 34 Conference Repoit

Additional changes required because of background traffic included the expansion
of Wentworth Avenue eastbound (with the removal of unused parking) to three
lanes between Page Street and Banks Avenue allowed for the required additional
capacity needed to reduce effective green time to the mainline movements. It is
understood that this intersection is currently being tendered as a different layout,
but no further information has been provided to update future traffic models.
There are no further details available other than those obtained from the Botany/
Banksmeadow Traffic Modelling Review (by SMEC dated March 2015.

Figure 45 Wentworth Avenue and Page Street source: SMEC
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8.2 Development network changes

8.21 Original masterplan

As per the original masterplan outlined in, 130-150 Bunnerong Road, Pagewood
Section 34 Conference Report the following network in the development site was
coded as the future base model, see Figure 46.

Figure 46 Original Pagewood masterplan

8.2.2 Future network testing

The proposed site intends to utilise the existing Meriton Boulevard accesses as
external access arrangements (shown in Figure 47) which includes an all
movements access to Banks Avenue to the west of the site (Meriton Boulevard
only) and a left in and left out access to Bunnerong Road.

These accesses were the adopted access points for the traffic modelling, which
create a balanced distribution across the external road network. Other access
options were assessed, but this minimum layout forms the best-balanced approach
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Figure 47 Future proposed masterplan
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9 Results

9.1 Scenarios

In total 21 models were run including base year models, future base year models
and future year development models. Table 25 below details each model scenario
that was run for an AM, PM and Weekend peak period. For each scenario the
intersection Level of Service (LoS), Travel time analysis and network
performance will be explored.

Table 25 Model Scenarios

Model Abbreviation | Design Year | Description

Base Model Base 2016 Calibrated base model exploring existing
conditions

Future Base FB 2021, 2031 Future base model that includes all likely

and currently approved developments. This
includes the original Meriton Properties
Pagewood proposal. This model forms the
benchmark for all future year models

Future FBD 2021, 2031 Future year models that include the same
Development future year base road network from the
with Base approved Stage 2 Masterplan (1.e. two

access to Banks Avenue) with future
development flows

Future FD 2021, 2031 Future year models that includes all the
Development changes to the previously proposed Meriton
Properties development and improvements
in the road network.

9.2 Year 2021 Intersection Level of Service (LoS)

The network statistics for the Year 2021 models are outlined in the following
tables. These statistics compare the future base and development models. The
results from the Year 2021 models are outlined further below. Further
commentary for each peak period is provided.

Table 26 2021 Network Statistics for Average Speeds

Peak Average Speeds (Km/hr)
Period
Future Base with Future Development
Future Base .
Development Traffic improvement
AM 33 31 33
PM 31 29 32
WE 29 28 30
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Table 27 2021 Network Statistics for Average Delay
Peak Average Delay (Seconds)
Period Future Base Future Base with Future Development
Development Traffic improvement
AM 65 78 67
PM 74 86 73
WE 87 93 84
Table 28 2021 Network Statistics for Travel Time
Peak Travel Time (seconds)
Period Future B Future Base with Future Development
ure base Development Traffic improvement
AM 122 135 125
PM 132 144 131
WE 145 151 142
The results noted in the AM peak are also reflected in the PM peak period with
some delay around the Wentworth Avenue / Banks Avenue / Corish Circle
mtersection as retail traffic to Westfield Eastgardens is intensified. Otherwise,
overall the network operates well with LoS no greater than C.
In the overall network, the Wentworth / Page intersection performs worse than all
other intersections in the PM peak period. Performance at this intersection is
slightly better in the Future Development due to the proposed introduction of
diamond phasing to better allocate phasing for the turning volumes.
Table 29 AM peak LoS results
Future Base Future Base with Future Development
Intersection Development Traffic | improvement
Delay (s) | LOS | Delay (s) | LOS Delay (s) | LOS
Heftron/ Maroubra/ 37 c 36 c 37 c
Bunnerong
Bunnerong/ Westfield 11
Bunnerong/ Wentworth 20 B 22 B 19 B
‘Wentworth/ Dennison 27 B 30 © 29 T
Wentworth/ Banks/ Corish 29 C 2 B 31
Banks/ Westfield entrance 4
Banks/ Heffron 22
Wentworth/ Page 52

Results indicate that the intersections swrounding the Westfield Shopping Centre
have greater impact. Specifically. this mcludes the intersection at Wentworth /
Banks / Corish as well as the Wentworth / Denison intersection as they act as the
primary access points to the area from the south. Otherwise. the results are overall
very similar to the AM peak with minimal change as a result of the development.
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Table 30 PM peak LoS results

Future Base with Future Development

Intersection Future Base Development Traffic | improvement

Delay (5) | LOS | Delay (s) LOS Delay (s) LOS
Eﬁﬁ:ﬁgm oubra/ 37 c 37 c 38 c
Bunnerong/ Westfield 16 B 23 B 19 B
Bunnerong/ Wentworth 20 B 21 B 17 B
Wentworth/ Dennison 32 © 33 C 37 C
Wentworth/ Banks/Corish 39 C 50 D 45 D
Banks/ Westfield entrance 4
Banks/ Heffron 31
Wentworth/ Page 56

The weekend scenarios display a similar pattern of delay as the PM but with
mereased overall delays due to increased retail demand from Westfield.

In the AM and PM peaks, all the intersections along Bunnerong Road remain
largely unaffected. However, in the Weekend peak these intersections have higher
demand especially at Heffron / Maroubra / Bunnerong.

At the Heffron/ Banks intersection. there is some evidence of “rat-running™
observed, where people take unintended routes through the site to avoid signals on
the main road network.

Table 31 Weekend peak LoS results

Future Base with Future Development
Future Base § S—
Intersection Development Traffic improvement
Delay (s) | LOS | Delay (s) LOS Delay (s) LOS

Heffron/ Maroubra/ 47 D 45 D 45 D
Bunnerong

Bunnerong/ Westfield 30 C 28 B 39 =
Bunnerong/ Wentworth 27 B 28 B 24 B
Wentworth/ Dennison 41 c 33 C 31 (&
Wentworth/ Banks/ Corish 44 D 63 38 &
Banks/ Westfield entrance 5 - 5

Banks/ Heffron 24 B 26 B 24 B
Wentworth/ Page 47 D 51 D 50 D

9.3 Year 2031 Intersection Level of Service (LoS)

Despite the development traffic, the network capacity in 2031 was able to be
improved over and above the existing future base scenario. This indicates that
there is currently spare capacity on the network that is only restricted by the
operation of a few key intersections.
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The network statistics for Year 2031 are displayed below.

Table 32 2031 Network Statistics for average speeds

128 Bunnerang Read, Pagewaed
Traffic Modelling Report

Peak Period | Average Speeds (Km/hr)
Future Base with Future Development
Future Base f
Development Traffic improvement
AM 30 27 31
PM 26 25 28
WE 27 25 27
Table 33 2031 Network Statistics for average delay
Peak Period | Average Delay (Seconds)
TR (Ve T Future Base with !?‘uture_Developmeut
Development Traffic improvement
AM 80 106 73
PM 116 132 100
WE 110 131 102
Table 34 2031 Network Statistics for travel time
Peak Period | Travel Time (seconds)
Future Base Future Base with .Future Development
Development Traffic improvement
AM 138 164 130
PM 174 189 158
WE 168 188 160

As the AM peak period model has relatively lower demands, there is little change
in the intersection level of service (LoS) as indicated in Table 35 except for
Wentworth / Page which reports a LoS F with the Base networks. Where the
development makes the most difference is in the PM peak period (see Table 36).

The diamond phasing at Wentworth Avenue and Page Street allows the
intersections to effectively deal with the tidal peak demands competing with retail
trips around the Westfield Eastgardens site. In the Weekend peak period (see
Table 37), two of the intersections have increased demand, however overall there
1s still a network improvement.

As shown below, the intersection of Wentworth / Banks / Corish is unable to cope
with the growth in PM and weekend demand and performs poorly in the Future
Base and Future Base with Development Traffic. Wentworth / Banks / Corish
performs poorly in the future base due to the retail within the area, resulting in a
more pronounced peak. A similar but less pronounced effect can be seen at the
Banks / Heffron intersection which is the primary northern access point.
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Table 35 AM Peak Period Intersection Level of Service

Future Base with Future Development
Intersection R Development Traffic improvement
Delay (s) |LOS | Delay (s) LOS Delay (s) LOS
gzg‘;gf‘; Eam“bm” 38 C 40 C 38 C
Bunnerong/ Westfield 12 - 17 B 16 B
Bunnerong/ Wentworth 22 B 23 B 23 B
Wentworth/ Dennison 31 C 32 C 31 C
Wentworth/ Banks/ Corish 35 C 50 D 36 C
Banks/ Westfield entrance 5 5 3 i
Banks/ Heffron 24 | B | 2 | B | 2 B
Wentworth/ Page 77 133 52 D
Table 36 PM Peak Period Intersection Level of Service

Future Base Future Base with . _Futul‘e Development
Intersection Development Traffic | improvement

Delay (s) LOS | Delay (s) LOS Delay (s) LOS
Heffron/ Maroubra/
Bunnerong 41 C 38 C 42 C
Bunnerong/ Westfield 20 B 25 B 21 B
Bunnerong/ Wentworth 23 B 24 B 19 B
Wentworth/ Dennison 41 C 38 c 44 D
Wentworth/ Banks/ Corish 143 157 68
Banks/ Westfield entrance 5 5 13
Banks/ Heffron 33 43 35 @
Wentworth/ Page 76 90 47 D
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Table 37 Weekend Peak Period Intersection Level of Service

Future Base with Future Development

Intersection R Development Traffic improvement

Delay (s) |LOS | Delay (s) LOS Delay (s) LOS
g zgzl‘gfénrg aroubra/ 50 57 49 D
Bunnerong/ Westfield 42 69 65 -
Bunnerong/ Wentworth 20 30 © 25 B
Wentworth/ Dennison 16 51 D 40 C
Wentworth/ Banks/ Corish 79 117 50 D
Banks/ Westfield entrance 4 5 6 -
Banks/ Heffron 28 28 26 B
Wentworth/ Page 49 50 D 49 D
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10 Summary

To assess the impacts of proposed developments, and works identified as part of
the study, a micro-simulation model has been developed using software package
Aimsun. The model has been calibrated and validated carried out using criteria
defined by Roads and Maritime Traffic Modelling Guidelines. The key results of
the models” calibration and validation against Roads and Maritime criteria are as
follows.

¢ Intersection turning movements satisfied GEH criteria for each of the three
peak periods assessed with 85% of GEH below 5 and 100% below 10.

e The R® was greater than 0.9 for each peak period, when plotting modelled and
observed traffic flows.

¢ The travel time routes were generally within approximately 15% or 1 minute
with only one route in each peak period being slightly quicker than observed.

» Observations made onsite at areas of congestion were generally comparable to
behaviours observed within the model

The input data, model development, calibration and validation are considered to
have produced a model that is considered *fit for purpose” for the type of study
being undertaken.

Through the operational modelling process, it was found that the development
yields have little impact on the network with some increases in delays at certain
intersections. In the weekend peak however, the development traffic is delayed
accessing the wider network due to the intensification of retail traffic around
Eastgardens with the associated congestion.

It was also found that as the road network is expanded, and additional connections
are added to the wider network, delays increase. This is in part due to the
intensification of traffic around Eastgardens from the growth in the retail
catchment. This new traffic is using the expanded network for alternative routes
increasing turning movements and the associated merging and weaving behaviour
reducing road capacity.

In summary, the network is considered operates satisfactorily with the expanded
development and upgrades already committed to, however it 1s advisable that the
road layout is refined as to minimise new connections onto Banks Avenue and
Heffron Road. It is also advisable to assess possible changes to the network to
account for the increased demand to Eastgardens shopping centre as retail traffic
has the largest effect on the network.

| Rev 12 March 2018 | Arup Page 53
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Appendix ATurning Movement Summary

Note that all volumes given are for the two-hour peak periods identified in Section
1.6.

Table 34 AM turn count calibration results

Intersection Turning movement | Observed Modelled GEH

volume volume

(all veh (all veh

types) types)
Heffron//Bunnerong 1_NE NW 268 299 1.3
Heffron//Bunnerong 1 NE S 472 348 43
Heffron//Bunnerong 1_NE_SE 24 4 3.
Heffron//Bunnerong 1_NE_SW 722 805 21
Heffron//Bunnerong 1_NW_NE 249 255 0.3
Heffron//Bunnerong 1_NW_S 983 1036 12
Heffron//Bunnerong 1 NW_SswW 362 437 2.7
Heffron//Bunnerong 1_ S NE 329 451 44
Heffron//Bunnerong 1_S NW 1333 1192 28
Heffron//Bunnerong 1_S_ SW 104 70 26
Heffron//Bunnerong 1_SE S 21 45 3.0
Heffron//Bunnerong 1 SW NE 803 883 1.9
Heffron//Bunnerong 1_SW_NW 657 807 39
Heffron//Bunnerong 1_SW_S 79 47 29
Heffron/Site access 10.E W 1281 1359 1.5
Heffron/Site access 10 W_E 1601 1686 1.5
Heffron/Banks 11 E in 1295 1355 1.2
Heffron/Banks 11_E_out 1606 1689 14
Heffron/Banks 11_E_thr 454 402 1.8
Heffron/Banks 11_N_in 530 541 0.3
Heffron/Banks 11_N_out 794 827 0.8
Heffron/Banks 11 N thr 1530 1549 03
Heffron/Banks 11.8S 332 347 0.6
Heffron/Banks 11_S_out 402 463 21
Heffron/Banks 11_8_thr 1347 1293 1.1
Heffron/Banks 11 W_in 1851 1951 1.6
Heffron/Banks 11 W out 1206 1216 02
Heffron/Banks 11_W_thr 473 424 16
Wentworth/Page 12 E S 136 231 5.0
Wentworth/Page 12 EW 2247 2197 0.8

| Rew B | 2 March 2018 | Arup Page 1
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Intersection Turning movement | Observed Modelled GEH
volume volume
(all veh (all veh
types) types)
Wentworth/Page 12N E 44 32 1.4
Wentworth/Page 12N S 375 281 37
Wentworth/Page 12 N W 740 921 4.4
Wentworth/Page 128 E 344 3l6 1.1
Wentworth/Page 128 N 782 759 0.6
Wentworth/Page 128 W 367 384 0.6
Wentworth/Page 12 W E 2487 2394 1.3
Wentworth/Page 12 W_N 974 1104 29
Wentworth/Page 12.W_S 484 458 08
Bunnerong/Westfield 3ES 20 22 0.3
Bunnerong/Westfield 3 NS 1054 1025 0.6
Bunnerong/Westfield 3INW 519 436 27
Bunnerong/Westfield 3.8 N 1672 1537 2.4
Bunnerong/Westfield 38 W 394 453 20
Bunnerong/Westfield 3 WN 113 152 2.4
Bunnerong/Westfield 3 W.s 67 124 4.1
Bunnerong/Wentworth 4 NS 619 613 02
Bunnerong/Wentworth 4 N W 556 554 01
Bunnerong/Wentworth 4 S N 1370 1270 1.9
Bunnerong/Wentworth 4 S W 1114 966 32
Bunnerong/Wentworth 4_W_N 664 722 1.6
Bunnerong/Wentworth 4 WS 923 868 1.3
Bunnerong/Denison 5ES 149 237 4.5
Bunnerong/Denison 50 EW 1502 1289 4.0
Bunnerong/Denison 5 N E 93 128 24
Bunnerong/Denison 5NS 66 69 0.3
Bunnerong/Denison S NW 58 30 30
Bunnerong/Denison 58S E 257 249 04
Bunnerong/Denison 58 W 1279 1204 1.5
Bunnerong/Denison 5 WE 1148 1113 0.7
Bunnerong/Denison 5 WS 825 841 0.4
Wentworth/Corish 6 EN 462 330 4.7
Wentworth/Corish 6 E S 15 38 32
Wentworth/Corish 6 E W 2222 2153 1.0
Wentworth/Corish 6 N E 143 149 0.4
| Rew B | 2 March 2018 | Arup Page 2
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=

Intersection Turning movement | Observed Modelled GEH

volume volume

(all veh (all veh

types) types)
Wentworth/Corish 6N W 252 347 39
Wentworth/Corish 6S W 80 67 1.1
Wentworth/Corish 6_W_ E 2132 1971 25
Wentworth/Corish 6 W N 417 607 5.9
Banks/Westfield entrance | 7_E_in 230 203 1.3
Banks/Westfield entrance | 7_E_out 1136 1038 21
Banks/Westfield entrance | 7 E thr 233 315 35
Banks/Westfield entrance | 7 N_mn 710 742 08
Banks/Westfield entrance | 7_N_out 348 358 0.4
Banks/Westfield entrance | 7_N_thr 659 611 1.3
Banks/Westfield entrance | 7_S_in 918 939 0.5
Banks/Westfield entrance | 7_S out 374 489 39
Banks/Westfield entrance | 7_S_thr 89 29 5.5
Banks/Westfield Dr 8 EN 22 40 23
Banks/Westfield Dr 8 ES 284 250 1.5
Banks/Westfield Dr 8 N E 3 4 0.4
Banks/Westfield Dr 8N S 406 460 1.8
Banks/Westfield Dr 8 S E 17 27 1.5
Banks/Westfield Dr 8 SN 309 317 03
Banks/Site access 9 EN 1 0 1.0
Banks/Site access 9 E S 2 2 0.0
Banks/Site access 9 NE 2 0 1.4
Banks/Site access 9 N S 410 461 1.7
Banks/Site access 9 S E 3 8 1.5
Banks/Site access 9 S N 329 347 0.7
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Table 35 PM turn count calibration results

Intersection Turning Observed | Modelled | GEH
movement | volume volume
(all veh (all veh
types) | types)
Heffron//Bunnerong I NE_ NW | 165 143 1.3
Heffron//Bunnerong 1 NE S 602 671 1.9
Heffron//Bunnerong I_ NE SE |31 10 33
Heffron//Bunnerong I_NE_SW | 759 690 1.8
Heffron//Bunnerong I NW_NE | 500 521 0.7
Heffron//Bunnerong I NW_S 1634 1589 0.8
Heffron//Bunnerong 1 NW _SW | 407 487 2.
Heffron//Bunnerong 1_S_NE 599 622 0.7
Heffron//Bunnerong 1 8 NW 1209 1078 2.9
Heffron//Bunnerong 1.8 SW 181 169 0.6
Heffron//Bunnerong 1. SE_S 25 6 34
Heffron//Bunnerong 1 SW NE | 997 1073 1.7
Heffron//Bunnerong 1_SW_NW | 522 565 13
Heffron//Bunnerong 1 SW_S 147 162 09
Heffron/Site access 10 E W 1337 1372 0.7
Heffron/Site access 10 W E 1744 1725 0.3
Heffron/Banks 11_E m 1343 1372 0.6
Heffron/Banks 11_E out 1729 1723 0.1
Heffron/Banks 11_E_thr 657 591 1.9
Heffron/Banks 11_N_in 798 821 0.6
Heffron/Banks 11_N out | 682 817 3.5
Heffron/Banks 11_N_thr 1588 1492 1.7
Heffron/Banks 11_S_in 483 607 38
Heffron/Banks 11_S_out 553 677 3.5
Heffron/Banks 11_S_thr 1447 1288 3.0
Heffron/Banks 11 Wm 1730 1740 0.2
Heffron/Banks 11_W out | 1390 1327 1.2
Heffron/Banks 11_W_thr | 540 569 09
Wentworth/Page 12 E_S 321 386 2.
Wentworth/Page 12 EW 2429 2408 03
Wentworth/Page 12 N E 37 75 3.6
Wentworth/Page 12 N S 472 444 09
Wentworth/Page 12 N W 696 643 1.4
Wentworth/Page 12.S E 399 424 0.9
| Rew B | 2 March 2018 | Arup Page 4
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Intersection Turning Observed | Modelled | GEH
movement | volume volume
(all veh (all veh
types) types)
Wentworth/Page 12 S N 611 650 1.1
Wentworth/Page 12 8 W 409 322 32
Wentworth/Page 12_W_E 2663 2680 02
Wentworth/Page 12 W N 1079 1165 1.8
Wentworth/Page 12 W S 402 308 3.5
Bunnerong/Westfield 3ES 12 5 1.7
Bunnerong/Westfield 3INS 1474 1227 4.8
Bunnerong/Westfield 3N W 932 1117 4.1
Bunnerong/Westfield 3 S N 1490 1342 2.8
Bunnerong/Westfield 38 W 585 579 0.2
Bunnerong/Westfield 3 WN 552 511 1.3
Bunnerong/Westfield 3 WS 398 506 36
Bunnerong/Wentworth 4 N S 1243 1261 04
Bunnerong/Wentworth 4 N W 596 529 2.0
Bunnerong/Wentworth 4 S N 1299 1107 3.9
Bunnerong/Wentworth 4 85 W 904 938 0.8
Bunnerong/Wentworth 4 W N 783 852 1.7
Bunnerong/Wentworth 4 W_S 1585 1327 4.8
Bunnerong/Denison SES 140 143 0.2
Bunnerong/Denison 5 EW 1341 1309 0.6
Bunnerong/Denison 5 N E 310 292 0.7
Bunnerong/Denison 5N S 213 194 0.9
Bunnerong/Denison 5N W 265 152 55
Bunnerong/Denison 58S E 152 157 0.3
Bunnerong/Denison 58S W 1062 932 2.
Bunnerong/Denison 5 WE 1518 1379 2.6
Bunnerong/Denison 5 WS 943 955 03
Wentworth/Corish 6 EN 531 437 30
Wentworth/Corish 6 E S 6 12 1.4
Wentworth/Corish 6 E W 2053 1949 1.6
Wentworth/Corish 6 N E 319 144 8.1
Wentworth/Corish 6N W 722 738 0.4
Wentworth/Corish 685 W 86 62 20
Wentworth/Corish 6 W_E 2683 2484 2.
Wentworth/Corish 6 W_N 574 731 4.3
| Rew B | 2 March 2018 | Arup Page 5
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Intersection Turning Observed | Modelled | GEH
movement | volume volume
(all veh (all veh
types) types)

Banks/Westfield entrance 7 E m 1015 1030 03
Banks/Westfield entrance 7 E out 1542 1692 2.6
Banks/Westfield entrance 7_E_thr 291 179 5.2
Banks/Westfield entrance 7 N_in 930 1047 2.6
Banks/Westfield entrance 7 _N_out 511 668 4.6
Banks/Westfield entrance 7_N_thr 903 824 1.9
Banks/Westfield entrance 78 m 1106 1168 1.3
Banks/Westfield entrance 7_8_out 998 883 2.7
Banks/Westfield entrance 7.8 thr 308 326 0.7
Banks/Westfield Dr 8 EN 25 3 4.2
Banks/Westfield Dr 8 ES 377 350 1.0
Banks/Westfield Dr 8§ N E 7 5 0.6
Banks/Westfield Dr 8 N S 532 675 4.1
Banks/Westfield Dr 8§ S E 39 69 29
Banks/Westfield Dr 8§ S N 453 602 4.6
Banks/Site access 9 EN 0 0 0.0
Banks/Site access 9ES 0 2 1.4
Banks/Site access 9 N E 0 0 0.0
Banks/Site access 9 NS 548 674 3.6
Banks/Site access 98 E 1 0 1.0
Banks/Site access 9 S N 482 605 3.7
| Rev B | 2 March 2018 | Arup
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Table 36 Weekend turn count calibration results

Intersection Turning Observed | Modelled | GEH
movement volume volume
(all veh (all veh
types) types)
Heffron//Bunnerong 1_NE_NW 320 406 32
Heffron//Bunnerong 1 NE S 845 913 1.6
Heffron//Bunnerong I_NE SE 35 43 09
Heffron//Bunnerong I_NE SW 794 771 0.6
Heffron//Bunnerong I_NW_NE 443 470 0.9
Heffron//Bunnerong I NW_S 1594 1522 13
Heffron//Bunnerong 1 NW _SW 369 369 0.0
Heffron//Bunnerong 1_S_NE 651 792 3.7
Heffron//Bunnerong 1 8 NW 1538 1390 27
Heffron//Bunnerong 1.8 SW 259 260 0.0
Heffron//Bunnerong 1. SE_S 106 111 0.3
Heffron//Bunnerong 1 SW NE 847 753 24
Heffron//Bunnerong 1_SW_NW 461 517 18
Heffron//Bunnerong 1 SW_S 174 134 23
Heffron/Site access 10 E W 1358 1493 2.5
Heffron/Site access 10 W E 1479 1388 1.7
Heffron/Banks 11_E 1347 1494 2.8
Heffron/Banks 11_E out 1451 1390 11
Heffron/Banks 11_E_thr 575 621 1.3
Heffron/Banks 11_N_in 738 816 2.0
Heffron/Banks 11_N_out 791 839 1.2
Heffron/Banks 11_N_thr 1288 1195 1.9
Heffron/Banks 11_S_in 564 589 0.7
Heffron/Banks 11_S_out 582 534 1.4
Heffron/Banks 11_S_thr 1340 1582 4.5
Heffron/Banks 11 Wm 1439 1321 22
Heffron/Banks 11_W_out 1264 1459 37
Heffron/Banks 11_W_thr 640 711 1.9
Wentworth/Page 12 E_S 300 305 .2
Wentworth/Page 12 EW 2014 2277 4.0
Wentworth/Page 12 N E 53 59 0.6
Wentworth/Page 12 N S 440 546 34
Wentworth/Page 12 N W 716 753 1.0
Wentworth/Page 12 8 E 457 456 0.0
| Rew B | 2 March 2018 | Arup Page 7
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Intersection Turning Observed | Modelled | GEH
movement volume volume
(all veh (all veh
types) types)
Wentworth/Page 12 S N 551 501 1.5
Wentworth/Page 12 8 W 239 221 0.8
Wentworth/Page 12_W_E 2526 2622 13
Wentworth/Page 12 W N 852 §00 1.3
Wentworth/Page 12 W S 246 203 2.0
Bunnerong/Westfield 3ES 27 34 0.9
Bunnerong/Westfield 3INS 1521 1326 37
Bunnerong/Westfield 3N W 1189 1297 22
Bunnerong/Westfield 3 S N 1741 1731 0.2
Bunnerong/Westfield 38 W 718 415 9.0
Bunnerong/Westfield 3 WN 790 687 2.7
Bunnerong/Westfield 3 WS 452 480 0.9
Bunnerong/Wentworth 4 N S 1359 1325 0.7
Bunnerong/Wentworth 4 N W 665 451 6.4
Bunnerong/Wentworth 4 S N 1489 1452 0.7
Bunnerong/Wentworth 4 85 W 890 878 0.3
Bunnerong/Wentworth 4 W N 961 730 5.6
Bunnerong/Wentworth 4 W_S 1525 1548 0.4
Bunnerong/Denison 5 ES 151 178 1.5
Bunnerong/Denison 5 EW 1390 1144 4.9
Bunnerong/Denison 5 N E 308 248 25
Bunnerong/Denison 5N S 187 163 1.3
Bunnerong/Denison 5N W 252 272 09
Bunnerong/Denison 58S E 190 132 32
Bunnerong/Denison 58S W 847 883 0.9
Bunnerong/Denison 5 WE 1460 1512 1.0
Bunnerong/Denison 5 WS 760 766 0.2
Wentworth/Corish 6 EN 566 346 73
Wentworth/Corish 6 E S 18 16 0.3
Wentworth/Corish 6 E W 1881 1937 0.9
Wentworth/Corish 6 N E 340 186 6.7
Wentworth/Corish 6N W 652 593 1.7
Wentworth/Corish 685 W 63 82 16
Wentworth/Corish 6 W_E 2432 2533 1.4
Wentworth/Corish 6 W N 598 662 1.8
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Intersection Turning Observed | Modelled | GEH
movement volume volume
(all veh (all veh
types) types)

Banks/Westfield entrance 7 E m 1063 1129 1.4
Banks/Westfield entrance 7 E out 1674 1471 36
Banks/Westfield entrance 7_E_thr 299 105 9.7
Banks/Westfield entrance 7 N_in 981 736 59
Banks/Westfield entrance 7 _N_out 586 618 0.9
Banks/Westfield entrance 7_N_thr 992 841 35
Banks/Westfield entrance 78 m 1198 1004 4.1
Banks/Westfield entrance 7_8_out 982 780 4.8
Banks/Westfield entrance 7.8 thr 380 454 26
Banks/Westfield Dr 8 EN 35 14 3.0
Banks/Westfield Dr 8 ES 386 185 8.4
Banks/Westfield Dr 8§ N E 7 ] 2.6
Banks/Westfield Dr 8 N S 588 540 1.4
Banks/Westfield Dr 8§ S E 49 45 0.4
Banks/Westfield Dr 8§ S N 536 575 1.2
Banks/Site access 9 EN 3 0 1.7
Banks/Site access 9ES 14 3 2.7
Banks/Site access 9 N E 0 0 0.0
Banks/Site access 9 NS 583 536 1.4
Banks/Site access 98 E 3 0 1.7
Banks/Site access 9 S N 564 588 0.7
| Rev B | 2 March 2018 | Arup
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1 Introduction

1.1 Background

Meriton Properties (Meriton) commissioned Arup to undertake traffic and
transport analysis for the proposed 128 and 130-150 Bunnerong Road, Pagewood
site. An L-shaped parcel (10.35ha) known as 130-150 Bunnerong Road,
Pagewood was approved as a concept masterplan in 2014. A Development
Control Plan (DCP) including a site specific chapter has been prepared (refer to
Chapter 9D — British American Tobacco Australasia, of the Botany Bay DCP
2013).

The intended outcome of the Planning Proposal is to amend the Botany Bay Local
Environmental Plan 2013 (BBLEP 2013) as follows:

* Rezone the subject site from part IN1 General Industrial and part R3 Medium
Density Residential to R4 High Density Residential.

e Increase the maximum floor space ratio (FSR) development standard from 1:1
to 2.35:1.

¢ Increase the maximum height of buildings development standard to part RL
37.0 (15m), part RL 60.0 (39m) and park RL 91.0 (70m).

« Introduce a new clause at Schedule 1 Additional Permitted Uses of the
BBLEP 2013 to permit 'commercial premises’, recreational facility (indoor)'
and 'hotel and motel accommodation'. Non-residential uses across the site
must have a minimum total floor space of 5.000sqm.

A concept plan illustrating the type of development facilitated by the Planning
Proposal has been prepared by SJIB. The concept plan contemplates a high-density
residential development with buildings of 2-20 storeys oriented around a network
of internal roads and public open space. The development will accommodate
approximately 2,015 dwellings and allowance has been made for 5,000m? retail
floor space and 2x75-place childcare centres.

The subject site is located within a broader site known as 128 and 130-150
Bunnerong Road, Pagewood. The site is within the Bayside Local Government
Area (LGA) and is legally described as Lot 1 DP 1187426 and Lot 24 DP
1242288 or 128 and 130-150 Bunnerong Road. Pagewood (see Figure 1).

The broader site was previously occupied by industrial uses associated with the
manufacturing operations of British American Tobacco Australasia (BATA). Lot
1 was excised from the larger site, remaining for reduced industrial uses while the
remaining portion of the site was rezoned in June 2013 to support mixed use
development, including high density residential uses.

The Planning Proposal request relates to Lot 1 DP 1187426 and Lot 24 DP
1242288 or 128 and 130-150 Bunnerong Road. Pagewood and covers an area of
approximately 8.95ha. The site has frontages to an internal road (Meriton
Boulevard) to the south, Bunnerong Road to the east, Banks Avenue to the west
and Heffron Road to the north.

| Rev E | 21 Novemier 2018 | Arup Page 1
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L___: Former Lot 2

% Subject Site

L

Figure 1: Location plan

This report has been prepared for review by Roads and Maritime in response to
previous correspondence to determine the necessity for road upgrades on
surrounding roads. The traffic models used and described within this report and
supporting reports are submitted together with this report.

This report references the previously prepared documentation for the remainder of
the BATA site including:

s Colston Budd Hunt and Kafes and supplementary PB report dated March 2012
e Arup Traffic Impact Assessment dated 24 July 2014
¢ Arup S34 Conference Report dated 5 May 2013

1.2 Report scope

This transport report supports the rezoning application related to 128 Bunnerong
Road, Pagewood and the northern portion of 130-150 Bunnerong Road,
Pagewood and will outline the following:

e [Existing transport conditions
o Forecast traffic generation

s Road network impacts

« Parking provision

e Access arrangements

¢ Public transport availability
¢ Pedestrian and cycle linkages

| Rev E | 21 Novemoer 2018 | Arup Page 2
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2 Existing site context

21 Site description

The proposed development site relates to 128 Bunnerong Road, Pagewood and the
northern portion of 130-150 Bunnerong Road, Pagewood which is shown in
Figure 2. The site is located within the Bayside Council local government area.
The overall site is bound by Heffron Road to the north, Meriton Boulevard to the
south. Bunnerong Road to the east and the north-south street No.1 to the west. The
site is located some 8kms south of the Sydney CBD and 1km west of Maroubra
Junction and located within the Bayside Council Local Government Area.
Adjacent land uses include:

* Approved concept masterplan for 2.223 residential units. four child care
centres and 5,000m’ retail at 130-150 Bunnerong Road, Pagewood;

+ Waestfield Eastgardens shopping centre to the south of the site;

e Existing low-density residential development to the north and east of the site;
and

e Bonnie Doon Golf Club to the west of the site across Banks Avenue.
3
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Figure 2: Site location plan

The site was previously used by the British American Tobacco Australia (BATA)
as a production facility and contains a large warehouse. There are also some
heritage buildings on the northeast corner of the site. The site has staff car parking
and loading areas suitable for B-double vehicles. Existing vehicular access to the
BATA site is provided from Meriton Boulevard, which is accessed from
Bunnerong Road as a left-in / left-out priority intersection.
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In 2008, BATA lodged a proposal to rezone part of the site to allow medium
density residential development plus other non-residential uses which was
approved in June 2013. The site has been subdivided into two lots under DA
11/272. Lot 1 which is located in the north-east corner of the site was retained by
BATA for its reduced operation. The approved rezoning of the site is as follows:

¢ Zone IN1 for industrial use within the BATA retained site at 128 Bunnerong
Road;

¢ Zone B4 mixed use and Zone R3 medium density residential for 130-150
Bunnerong Road.

it 6
i
!m:rﬂ.rl.rﬁf’z\

Figure 3: Current Botany Bay LEP zoning

2.2 Road network

The main roads surrounding the site are Bunnerong Road to the east, Wentworth
Avenue to the south. Banks Avenue to the west and Heffron Road/Maroubra Road
to the north.

Bunnerong Road is a north-south state road connecting La Perouse to Kingsford
Nine Ways. It generally has three traffic lanes in each direction and a speed limit
of 60km/h. Bunnerong Road is a major bus corridor with buses connecting to the
Sydney CBD, La Perouse and Matraville.

Wentworth Avenue, (located further south to the site) is a state road with three
traffic lanes in each direction. It serves as a major connection between Mascot and
Eastgardens. Wentworth Avenue has a speed limit of 70km/h.

Westfield Drive is a private road located between Banks Avenue and Bunnerong
Road and provides access to both the Westfield Eastgardens and the approved
130-150 Bunnerong Road, Pagewood masterplan site.
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Banks Avenue is a local road connecting Eastgardens to Kingsford. It has
generally has two traffic lanes in each direction and has a speed limit of 50km/h.

Heffron Road and Maroubra Road are regional roads that connect Banksmeadow
to Maroubra. Heffron Road generally has one traffic lane and one parking lane in
each direction and Maroubra Road is a multi-lane divided road. In the immediate
vicinity of the site Heffron Road has a speed limit of 50km/h. Bus services also
operate on Heffron Road and Maroubra Road.

There are also internal roads being constructed as part of the approved masterplan
site, which include a series of public and private roads. The public roads include
Meriton Boulevard which runs east-west through the site between Bunnerong
Road and Banks Avenue, a local street east-west street north of Meriton
Boulevard and two north-south streets.

2.3 Public transport

The site has good access to public transport. The main public transport servicing
the site are buses. A number of major bus routes operate on nearby roads as
shown in Table 1. Bus stops are located on Heffron Road between Banks Avenue
and Bunnerong Road, Bunnerong Road near Heffron Road (northeast of the site)

and at the Westfield Eastgardens bus terminal (southeast of the site).

Table 1. Bus services

Bus route

Frequency

Route 301, Eastgardens to City — Circular Quay
via Mascot, Eastlakes, Roseberry, Zetland,
Waterloo and Surry Hills

Every 30 nunutes throughout the day
both directions of travel

Route 302, Eastgardens to City — Circular Quay
via Kingsford, Kensington, Waterloo and Surry
Hills

Every hour throughout the day in both
directions of travel

Route 310 Port Botany and Eastgardens to city

Every 20 nunutes throughout the day mn
both directions of travel

Route 316, Eastgardens to Bondi Junction via

Randwick Junction and Waverley

South Maroubra, Maroubra Beach, South Coogee,

Every 20 muinutes throughout the day in
both directions of travel

Route 317, Eastgardens to Bondi Junction via

Randwick Junction and Waverley

South Maroubra, Maroubra Beach, South Coogee,

Every 30 nunutes throughout the day
both directions of travel

Route 353, Eastgardens to Bondi Junction via
Maroubra, Maroubra Beach, South Coogee,
Coogee, Clovelly and Waverley

Every 30 minutes throughout the day
both directions of travel

Route 391, La Perouse and Little Bay to City via
Bunnerong Road

Every 30 minutes throughout the day in
both directions of travel

Route 392, La Perouse and Little Bay to City via
Bunnerong Road

Every 30 minutes throughout the day in
both directions of travel

Route 400 Burwood to Bondi Junction

Every 30 nunutes throughout the day m
both directions of travel

Route 410 Rockdale to Bondi Junction

Every 15 minutes throughout the day m
both directions of travel

Only operates during the AM and PM peak

periods
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2.4 Active transport

241 Cycling

There are a number of cycle facilities surrounding the development site,
consisting mainly of on-road facilities or shoulders. These include an off-road
facility along Wentworth Avenue and on-road marked cycle lanes on Heffron
Road / Page Street and Banks Avenue. A map of surrounding cycleways is shown
mn Figure 4.

= Off.road environment
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¥ R AN paths (bicycle, shared, separated)
* Gnroad environment
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Bonnie Doon Golf Club (3 Snape Park
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Pagewood

O Westfield

i 025 0n WeNgne Senvces 2016
j T oy R Provide Feibock | Bincsimer

Figure 4: Cycling routes (Source: Roads and Maritime Cycleway Finder)

242 Walking

Due to the site’s close proximity to public transport and local amenities. there is a
good network of local footpaths. Footpaths and kerb ramps are provided on both
sides of the road on Bunnerong Road, Heffron Road and Westfield Drive. A
pedestrian footpath is provided on the eastern side of Banks Avenue.

There are also ample pedestrian crossing opportunities in the area, with multiple
signalized pedestrian crossing opportunities on Westfield Drive, Bunnerong Road
and Maroubra Road. The local area has wide roads which are shared between
cyclists and motorists. An on-road separated cycleway is marked along Heffron
Road. north of the site.
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Pedestrian connections to surrounding amenities such as shops, transport. parks,
sports fields and schools were plotted and then audited. The diagram below shows
the most direct and safest connections to these amenities. Main attractors include:

Pacific Square

L]

Maroubra Road shops

Westfield Eastgardens (including bus interchange)

Nagle Park

Jellicoe Park

Heffron Park

Hensley Athletic Field

Mutch Park

Our Lady of the Annunciation Catholic School and Church
South Sydney High School

Pagewood Public School

L]

L]

L]

Future light rail stop at Kingsford

Shopping districts (] Signalised pedestrian crossing

. Sports facilities ® Zebra crossing

O Parks

. Schools

Figure 5: Walking routes from development
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2.5 Travel patterns

Mode share patterns at the site were analysed using 2011 Journey to Work (JTW)
Census data from the Bureau of Transport Statistics. The JTW data for travel zone
421, 423, 424 and 640 were used to assess the likely mode of peak hour trips
approaching/departing the site (as the travel zone containing the site is purely
employment). The results of the analysis are presented in Table 2.

Table 2: 2011 Journey to Work (JTW) travel patterns (for travel zones 421, 423, 424 and

640)

Mode Inbound trips to work Outbound trips to work
Tramn 4% 3%

Bus 11% 19%

Car 62% 57%

Walk 5% 6%

Other 3% 4%

Did Not Travel 15% 12%

Total % 100% 100%

Total Trips 4,466 3622

Source: BTS, 2011

M1

aceyy

Figure 6: Journey to Work travel zone coverage

The data revealed that outbound trips by local residents rely more heavily on car
trip modes (57%), followed by bus (19%). Other modes noted walking (6%) and
train (3%).

2.6 Road safety

Crashes were analysed on the surrounding streets of the site over the most recent
five-year period (from January 2009 — December 2013 inclusive). Overall, there
were 123 crashes recorded. of which there were no fatalities. 51 injuries and 72
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non-casualty (tow away) crashes. The data also indicates a fairly even distribution
of crashes per year as shown in Figure 7.

20
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10 - M Injury
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Figure 7: Degree of crashes per year (2008-2013) on surrounding streets

The crash data was sorted into hourly time periods (Figure 8). Crashes were more
concentrated in the commuter peak periods. Interestingly, the highest recorded
hourly time period was in the PM peak hours (4pm-6pm), likely indicating higher
traffic volumes.
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Figure 8: Crashes by time period

The crash data was sorted into days of the week (Figure 9). Crashes were more
concentrated in the earlier days of the week. indicating that they were not directly
related to shopper peaks (which are Thursdays and weekends).
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Figure 9: Crashes by day of the week

The crash data was classified into the various road user movement (RUM) codes
to analyse crash clustering. The majority of crash types were recorded as vehicles
from opposing directions, followed by vehicles in same direction which are
common along arterial roads and at intersections (Figure 10).

0 5 10 15 20 25 30 35 40 45

Pedestrian (0-9) |
Vehicles from adjacent directions (10-19)
Vehicles from opposing directions (20-29)
Vehicles from same direction (30-39)
Parking and manoeuvring (40-49)
Overtaking (50-59) ]
On path (into objects) (60-69) |
Off path, on straight (70-79)
Off path, on curve or turning (80-89)
Miscellane ous (90-99) |

Figure 10: Crash types by road user movement categories

2.7 Crash clusters

Crash clusters for the purposes of this study were defined as three or more crashes
with the same RUM code, within 50m of each other. Crash clusters were focused
around key intersections and are detailed in Table 3 and Figure 11. There were no
recognisable clusters for pedestrians, but crash types were similarly ‘emerging
pedestrians’ crash types surrounding the site.
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Table 3: Investigation of crash clusters at intersections by road user movements

Primary Cross A.dj acent %dj acen? Same rear C!pposlte
o — — Cross right-thru o right
traffic from right through
—| \ VenCies N Same e

Bunnerong | Heffron 3 -
Road Road
Heffron Banks 6 4
Road Avenue
Bunnerong | Westfield 3 13
Road Drive
Bunnerong Wentworth 3 12
Road Avenue
Wentworth | Banks

i . 4 6
Avenue Avenue
Wentworth | Demison 1
Avenue Street

Bunnerong Road / Heffron Road had a number of rear ends and cross traffic
crashes recorded. These were recorded in all approaches. indicating no common
contributing factors. These are inherently common at a signalised intersection,
considering the current traffic volumes and are not easily treatable without major
upgrades. There were a number of rear ends that appeared to occur on the
southbound lanes leaving the intersection. perhaps due to driveways and merging
from upstream parking along the carriageway.

Heffron Road / Banks Avenue had a large number of cross traffic crashes and
rear ends. Similarly, these are inherently common at intersections such as a
roundabout (or signalised) intersection and are not treatable without major
upgrades. Tt is likely that a signalised intersection will continue to have these
types of crashes, with a reduced rate, but more severity (given increase of traffic
speeds). Crashes were more common along Heffron Road, but were spread either
side of the intersection at no specific area.

Bunnerong Road / Westfield Drive and Bunnerong Road / Wentworth
Avenue had a large number of opposite right through crashes, which are treatable
given the filter right turn occurring from Bunnerong Road. It is suggested to
remove the filer if non-detrimental to traffic flows or amend the sightlines for this
approach.

Wentworth Avenue / Banks Avenue had a number of opposing right through
and adjacent right through crashes. This is likely resulting due to filter right turns
and vehicles running red due to saturation of the turn bay on Wentworth Avenue.
More right turn capacity (extra lane) is suggested for Wentworth Avenue to help
alleviate traffic volumes and safety at this intersection.

Wentworth Avenue / Denison Street had a large number of right through
crashes. This is likely a result of the phase that allows Westfield to exit and filter
right turns from Dension Street. No upgrades are suggested without major
detriments to the traffic flows.
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The crash types identified as clusters are considered common at intersections
(where the majority of crashes were recorded). Therefore, as a consequence of the
level of traffic on surrounding roads, crashes are fairly typical and there are no
further safety upgrades recommended as a result of the assessment.
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Figure 11: Crash investigation 2008 - 2013
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3 Planning context

31 Sydney Light Rail

The current Sydney Light Rail is proposed to terminate at Kingsford, which is a
25-minute walk from the site. However, Infrastructure NSW noted that the light
rail may be extended to La Perouse via Maroubra Junction in the State
Infrastructure Strategy Update. This would place a light rail stop within a 15-
minute walk of the proposed site.

Figure 2.9 Potential Anzac P: Light Rail ex

Strachan Street Q
Q\Kingsford

Q Avoca Street
 Maroubra Junction

3 Beauchamp Road
D Malabar
& Long Bay
== Light Rail
= (dentified

® Prince Henry Hospital

Southern Light
Rail extensions Bunnerong Road
- Railway O La Perouse
Comidor
Source: Transport for NSW

Figure 12: Potential Light Rail extension

Meriton, in liaison with the former Botany Bay Council and Randwick Council,
had also approached the NSW State Government to consider extending the current
CBD and South East Light Rail to Maroubra Junction and on to the site. This
would service the suburbs of Maroubra, Pagewood. Matraville. Eastgardens and
the broader South-East Sydney area. There would also be further opportunities to
expand this service beyond the site to the south and west, expanding the potential
for cross district transport connections.
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3.2 Sydney Metro West

The NSW Government has announced a new underground metro railway line
linking the Parramatta and Sydney CBDs. and communities along the way. The
Sydney Metro West project addresses Sydney’s rapid growth, with the city’s
population to increase above 6 million in the next 20 years. The new railway is
expected to be built largely underground and operational in the second half of the
2020s. The final number of potential stations will be identified following
community and industry consultation. Four key precincts to be serviced have
mitially been identified at:

¢ Parramatta, where the number of jobs is expected to double over the next 20
years to 100,000.

¢ Sydney Olympic Park, where 34,000 jobs and more than 23,000 residents will
be located by 2030.

e The Bays Precinct, Sydney’s new innovation hub where 95 hectares of land is
being regenerated.

¢ The Sydney CBD, allowing easy access to the existing public transport
network and Stages 1 and 2 of Sydney Metro. which is currently under
construction.

Following the announcement, a consortium proposed value-capture for the
project, including connections further west to Badgerys Creek via Westmead and
further east to La Perouse via Maroubra. The potential alignments proposed by the
consortium are noted in Figure 13 and could have a connection as close as
Maroubra to the proposed site.

Sydney West Metro Link
Penrith Blacktown
Chatswood
 Parramatta
Western Sydney .
employment area \}""i ;
Olympic Park‘
f Bays Precinct
: o 3P \... N/h\ CBD
A Badgerys Creek Strathfield “ i
Waterloo
we Stage 1: Central - Westmead
Stage 2: Bankstown 1“3” bral
(Option 1) Westmead - Badgerys Creek e L
------------- (Option 2) Central - La Perouse 'j
Above ground s Tunnel La Perouse
Existing heavy or light rall lines under construction
Source: Conybeare Morrison, BGSE.

Figure 13: Potential Metro West alignments (Source Conybeare Morrison, BG&E)
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3.3 Previous studies

BATA resolved that a large proportion of their large industrial landholding at
Pagewood was superfluous to their future production needs. A draft Master Plan
was prepared and submitted to Council in early 2011. Council prepared a site
specific DCP to include the rezoning of the surplus part of the site.

A Traffic and Transport Study (CBH&K) was prepared in March 2012 to
accompany the draft LEP and this was supported by a Traffic Modelling
Assessment (Parsons Brinkerhoff). Scenarios tested for the rezoned site included:

e 35,000m’ retail with 1,200 residential apartments generating 1,650 to 1,850
peak hour trips during the PM and weekend peaks respectively

e 5,000m’ retail with 1,500 residential apartments generating 550 to 700 peak
hour trips during the PM and weekend peaks respectively

The LEP and DCP documents were subsequently enacted and development
consent granted for subdivision of the total site along with alterations, additions
and fit-out of production facility buildings on the retained lot. Roads and Maritime
has agreed with the above processes subject to a number of conditions including:

e provision of traffic signals at the Bunnerong Road/Access Road intersection
with separate right and left turn lanes

+ widening of Bunnerong Road (south) to upgrade the Maroubra Road/Heffron
Road intersection

3.4 Previously approved intersection upgrades

A number of intersection upgrades were required to permit the development of the
approved concept masterplan at 130-150 Bunnerong Road. These includes funded
upgrades (either fully or partially by developer) at the following locations:

e Marourbra Road / Heffron Road Bunnerong Road
+ Heffron Road and Banks Avenue
+  Wentworth Avenue and Page Street

3.4.1 Maroubra Road / Heffron Road and Bunnerong Road

Proposed upgrades to this mntersection include additional right turn lanes for the
south and north approach of Bunnerong Road (incorporating previous PB
modelling advice and additional traffic modelling undertaken by SMEC and
Arup). Upgrades would require civil works including relocation of the central
median. repaving and widening of the road on the northern approach.
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Figure 14: Approved upgrade for Maroubra Road / Heffron Road and Bunnerong Road

3.4.2 Heffron Road and Banks Avenue

The adopted option (by Council preference) was to upgrade the intersection to a
two-phase signalised intersection. This would require a new set of signal
infrastructure, major civil works to remove the roundabout and approach islands,
and reinstatement of kerbs to tighten approaches. An indicative diagram of the
upgrades is shown below.
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) Signalised intersection
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exit lane

Remove pedestrian
crossing

Figure 15: Approved upgrade for Heffron Road and Banks Avenue

3.4.3 Page Street and Wentworth Avenue

Upgrades to this intersection were previously outlined in the SMEC report (2015)
to include:

¢ An additional right turn bay from Wentworth Avenue north approach
+ Extension of right turn bays on Page Street west and east
e Extension of two lane section on Page Street east (up to 60m length)

e Left turn slip lane provisions on the west and south approaches.

It is anticipated that upgrades will require major civil works including relocation
of the kerb and central median on Wentworth Avenue.
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Figure 16: Upgrade to Page Street and Wentworth Avenue

3.44 Intersections of Banks Avenue and Wentworth Avenue;
and Denison Street and Wentworth Avenue

Upgrade works were discussed with Council for these intersections and there is no
scope to provide infrastructure upgrades without significant land acquisition.
Previous upgrades were identified in previous reports, but were not addressed in
the latest development application submitted by Westfield. Therefore, given that
the intersection operates within acceptable level of service parameters with the
approved development traffic, there were proposed no proposed upgrades of these

intersections.
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4 Development proposal

The proposed site incorporates some of the area of the previously approved
concept masterplan at 130-150 Bunnerong Road. It is proposed to absorb urban
blocks 1 and 2 of the Stage 1 Pagewood Green concept masterplan and
icorporate these blocks into a new northern precinct.

Meriton proposes to provide 5.000m” retail on the site. two 75-child childcare
centres and provide a total of 2,015 residential units with potential for aged care in
the northeast block. Some of the 2,015 residential units may also be considered as
serviced apartments in future development applications.

As aresult, it is proposed that the approved concept masterplan site reduces the
residential apartments by approx. 376 dwellings, and reduces the retail provision
on the site from originally approved 5,000m* GFA. This equates to an additional
1.639 residential apartments, an additional child care centre (approx. 50 children)
and a net increase of approx. 1.300m’ retail against the approved concept
masterplan (for 130-150 Bunnerong Road, Pagewood). This scenario was adopted
for the traffic and transport analysis.

4.1 Internal site access

The proposed development will utilise the approved concept masterplan internal
road network, with some adjustments to the undeveloped portion of the site to
accommodate the additional urban blocks. The internal road network will provide
separation and access to up to the urban blocks and parklands within the site. The
proposed internal road networks are shown in Figure 17.
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Figure 17: Proposed development masterplan
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4.2 External site access

The proposed site intends to utilise the existing Meriton Boulevard accesses as
external access arrangements (shown in Figure 18) which includes:

+ An all movements access to Banks Avenue to the west of the site (Meriton
Boulevard only): and

e A leftin and left out access to Bunnerong Road.

These accesses were the adopted access points for the traffic modelling, which
create a balanced distribution across the external road network. Other access
options were assessed, but this minimum layout forms the best-balanced approach
as later described in Section 6.6.

Internal loop
road within the

Constructed
priority access to
Banks Avenue

Constructed
LILO access to
Bunnerong Road

Figure 18: Proposed access arrangements
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S Transport Assessment

51 Future mode split

5.1.1 Traffic generation

The traffic generation rates used for the previous Concept Masterplan were
adopted, which utilised an adjusted rate from the Roads and Maritime Technical
Direction (TDT 2013/04a) and Journey to Work data based on the following:
Journey to Work car mode
'surveyed sites’car mode X 'surveyed sites' trip rates per unit

The rate for high density residential was determined as a function of the mode
share for the development by calculating the peak hour ratios between the sites
from the Technical Direction. Given the non-car mode share was 58% for the
surveyed sites (in Metropolitan Sydney) and 38% from the JTW data (in Table 2),
this resulted in the following peak hour generation rates for the proposed

development:
»  Weekday AM 0.277
e Weekday PM 0217

¢  Weekend Noon 0.246

Serviced apartments are considered to have a similar trip rate to the expected
residential uses of the site due to the close proximity to transport and the similar
demographics expected in the accommodation.

5.1.2 Forecast mode split

The Roads and Maritime Technical Direction (TDT 2013/04a) and Journey to
Work data was utilised to determine the person trips and forecast mode split for
the development. It should be acknowledged that demographics will likely be
different to the current journey to work dataset, which is focused on a low density
established residential area context. The person peak hour trip generation rates
that have been adopted for the proposed development are as follows, which are
based on the average rates for high density residential developments as outlined in

TDT 2013/04a:
¢ Weekday AM 0.725
¢  Weekday PM 0.592

¢  Weekend Noon 0.660

As aresult of the traffic generation and person trip generation, the forecast mode
splits have been analysed and illustrated in Table 4.

Table 4: Forecast mode split

Mode AM Peak Hour PM Peak Hour Weelkend Peak Hour
% Number % Number % Number

Car 38% 454 30% 356 34% 403

Tram 6% 69 5% 58 5% 64

Bus 37% 436 31% 365 34% 403
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Mode AM Peak Hour PM Peak Hour Weekend Peak Hour
% Number % Number % Number
Walk 12% 138 10% 115 11% 127
Other 8% 92 6% 77 To% 85
Total 100% 1,188 100% 971 100% 1,081

The number represents a significant shift to bus modes, which is further discussed

in Section 5.4.

5.2 Parking and loading provisions
5.21 Car parking

The number of off-street parking spaces are specified by Bayside Council in the
Development Control Plan (DCP) 2013. Meriton have proposed parking rates
which have been compared to the relevant DCP Part 3A and 9D rates, and the
approved Stage 1 concept masterplan rates (summarised below in Table 5.)

Table 5: Minimum car parking rates

Development type

Part 3A/9D BBDCP

Approved Stage 1
masterplan

Proposed rates

Residential flat buildy

ngs

Studio / 1 bedroom

1 space per apartment

1 space per apartment

0.5 space per apartment

apartments

2 bedroom 2 spaces per apartment | 1.5 space per apartment | 1 spaces per apartment

apartments

3 bedroom 2 spaces per apartment | 2 space per apartment 1.5 spaces per

apartments apartment

Visitor parking 1 space per 5 1 space per 10 1 space per 10
apartments apartments apartments

Commercial / Retail / Infrastructure

Shops

1 space per 25m*

1 space per 40m*

1 space per 40m*

Childcare

1 space per 2
employees

1 space per 2
employees

1 space per 2
employees

1 space per 5 children

1 space per 5 children

1 space per 5 children

1 prek-up and set-down

gpace per 20 children.

1 pick-up and set-down
space per 20 children

1 pick-up and set-down
space per 20 children

It is considered appropriate to reduce car parking for residential uses to reduce car
mode share from the development. Car parking is a major contributor to car usage
and the reduced rates are expected to result in reduced traffic generation. The rates
proposed are more aligned to the recommended RTA Guide to Traffic Generating
Developments rates which indicate:

s 0.6 spaces for 1-bedroom apartments
¢ 0.9 spaces for 2-bedroom apartments
e 1.4 spaces for 3+ bedrooms apartments

As a point of comparison, the 2011 Census car ownership in the surrounding
suburbs (Botany, Pagewood, Hillsdale, Banksmeadow, Maroubra, Kingsford) for
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multi-unit dwellings was considered. The car ownership rates (Table 6) are also
comparable with the RTA parking rates and subsequently the proposed rates.

Table 6: Car ownership in surrounding suburbs

Units (in area) No. Units No. Cars Required Rate
One bedroom/studio 1245 895 0.7189
Two bedroom 5301 5376 1.0141
Three bedroom + 1940 2403 1.2387
Total 8493 8685 1.0226

The total car parking rates are comparable with the proposed unit mix, given the
approximate 1:1 ratio overall as shown in Table 7.

Table 7: Meriton unit mix

Meriton proposed Indicative unit mix Cars Rate
One bedroom/studio 392 196 0.5
Two bedroom 1.371 1,371 1
Three bedroom + 196 294 1.5
Total 2,015 1,861 0.95

The reduced parking rates are also supported by the good public transport network
both planned and under constructions. The potential Light Rail extensions
(identified in the NSW Transport Masterplan) and potential Sydney Metro
connection may be within walking distance of the site and will further encourage
mode shift away from cars and hence the reduced parking rates.

The site is within the Eastgardens and Maroubra district centre and it is expected
that there will more services/facilities and transport options in the future to
support the surrounding growth and proposed development.

5.2.2 Bicvcle parking
The City of Botany Bay DCP states the following in relation to bicycle parking:
C7 In every new building, where the floor space exceeds 600m? GFA (except for

houses and multi unit housing) bicvcle parking equivalent to 10% af the required
car spcces or part therefore as required in Table I shall be provided.

C8 Residential flat buildings where the floor space exceeds 600m? GFA shail
provide secure bicycle storage as per AS 2890.3.

In the absence of specific rates for the provision of bicycle parking in the
residential component, the 10% of car parking figure has been adopted consistent
with the remainder of the Pagewood concept masterplan site.
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5.3 Walk and cycle access

There are changes proposed to the walking and cycling network interface to the
site. The extensive provision of walking/cycling facilities provided within the
development will be integrated with the number of cycleways surrounding the
site, which are shown in the figure below.

o
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Dedicated cycling lanes

Separate dedicated cycle paths

== Marked cycle route
Figure 19: Cycleways surrounding site

The site has some good cycleway connections to the north. The northern route
connects directly to the city via Kensington and the western route (from Bay
Street) connects to General Holmes Drive and Botany. There are good regional
connections to the west as well; however there is a gap along Page Street and
limited safe opportunities to cross Wentworth Avenue to the shared path. It is
recommended for Bayside Council to investigate this link or prepare a Bike Plan
for the area for better regional cycle connections.

Secure bicycle parking is to be provided as a component of the proposed
development. Provision of these facilities (along with the site being adjacent to
regional shopping facilities) will encourage active travel, such as cycling as a
viable mode of transport to the site. This will further contribute to a reduced car
mode share of trips.
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54 Public transport

The following sections outline the current, proposed and potential public transport
servicing the site. These are also summarised in Figure 20.

5
(i

Light Rail
g L STEra terminus

Eastlakis

Mascot ¢
(Ceetre = Enstlak Golf Club 1

Potential Metro West
station in this vicinity

The Darvid Phillips
:
The Lakes Golf Club ¥ .
Site
location

T Latham P

Mach Pavk

Westfield Bus
interchange

Potential Light
Rail stop

Figure 20: Public transport servicing the development

5.4.1 Bus infrastructure

Using the mode splits for buses established in Section 5.1, this equates to between
365 to 436 additional people using the bus during peak hours. From site
observations, buses were generally 50% full leaving the Westfield interchange,
however there may be impacts further towards the destinations such as the City.
Therefore. using a bus occupancy of 50 people, this equates to an additional eight
bus services during each of the peak hours to service the development. While a
number of buses are being rerouted in this area to the Light Rail, it is likely these
will need to be supplied towards the City as express services, which will
supplement the local feeder services being directed to the Light Rail.

Meriton have discussed increased bus services and current capacities with Sydney
Buses. It is understood that Sydney Buses will implement more than the required
eight buses noted in the Transport Impact Assessment.

5.4.2 Sydney Light Rail

The current Sydney Light Rail stop under construction at Kingsford terminus is
located 1.7km to the north, which may be considered just outside walking distance
for most people. However, there will likely be some people who may consider
walking within 25 minutes to the stop or cycling for 5 minutes. It is likely that
future residents of the site will drive and park at the stop.
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5.4.3 Potential Light Rail extension

The government has indicated that Light Rail may be extended to Maroubra
Junction in the future, which is within 15 minutes” walk of the site. However,
given the distance from the site, there is still expected to be a lower proportion of
walk-up of this mode compared to bus, and people will likely try and drive to a
commuter car park if available.

If Light Rail is extended to the site as discussed, patronage of bus 1s likely to be
less and the need for additional services could potentially be mitigated given there
will be a mode shift in the surrounding area to Light Rail.

5.4.4 West Metro

As stated in Section 3.2, there are also plans being considered for a West Metro
rail line linking the second proposed Sydney Airport at Badgerys Creek to Central
and possible extension to the south eastern suburbs. The potential extension may
continue near the site and have the potential to attract patronage from the
proposed development. This will further encourage less car trips from the
development if the station is located within 800m of the site. However, given the
uncertainty of the project, no mode split to this mode have been assumed.

n

5. Transport measures

5.5.1 Travel Plans

One of the objectives to reduce the level of private car usage is to favour more
sustainable modes of travel such as walking, cycling and public transport. A
method of achieving this is personalised marketing strategies to assist in
modifying travel behaviour through communicating relevant travel choice
information to the community. Marketing would begin through information to be
produced by the developer, including:

¢ Travel information kits for residents (including Travel Access Guides)

o Travel Plans for employees and residents.

5.5.2 Wayfinding

Wayfinding signage would be installed at entry points to allow people to navigate
their way around the precinct. Maps would also be installed to allow people to
know about the nearby pedestrian and cycle connections.

5.5.3 Car share schemes

Car share schemes are designed to provide a flexible option for people who only
require occasional car use and choose not to own a vehicle. They provide access
to a vehicle when it is the most suitable mode choice, while avoiding the need and
expense of owning a vehicle. They would potentially require lower parking rates
than proposed in Section 5.2 to provide sufficient incentive for residents and
businesses to reconsider purchasing a first or second vehicle in favour of using the
car share vehicle, Without a vehicle sitting in a garage, private car is not the first
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mode considered, increasing the likelihood that other mode sustainable modes will
be chosen.

Successful car share operations are based in metropolitan areas with high-density
and mixed-use development, good levels of pedestrian access and constrained
parking (fewer car parks or parking that is more expensive). When used in
conjunction with public transport. walking, and cycling, car sharing has the ability
to be an integral part of the sustainable transport network for urban areas.

Car sharing also has the ability to reduce the total fleet vehicles for an employer
and reduce the use of private vehicles for commuting. This trend is supported by
current research, such as the Transportation Research Board report that estimated
that “at least five private vehicles are replaced by each shared car’ in 2005.
Sydney’s Go-Get club advertises that its research shows that each car in the
scheme gets seven others off the roads.
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6 Traffic impact assessment

6.1 Traffic generation

Using the mode splits for cars established in Section 5.1, this equates to the
following peak one hour generation rates for the proposed development:

e 0.277 trips per apartment for Weekday AM peak hour
e 0.217 trips per apartment for Weekday PM peak hour
o 0.246 trips per apartment for Weekend Noon peak hour

In addition, child care and retail uses are proposed, which utilise different rates
from Roads and Maritime as follows:

e 0.7 trips per child for childcare uses: and
¢ The following peak hour rates for retail uses:

e 008/ mf GFA for AM peak hour trips
e 0.12/m" GFA for PM peak hour trips
e 0.16/m*GFA for weekend peak hour trips

A two-hour conversion of the traffic generation rates outlined in Section 5.1 were
adopted for the modelling based on the development yield outlined in Chapter 4.
This is outlined further in the appendices.

Table 8 outlines the net change of traffic generation relating to 128 Bunnerong
Road, Pagewood and the northern portion of 130-150 Bunnerong Road,
Pagewood. The net changes are approximately 1,639 additional residential units,
an additional child care centre and an additional 1,000m? retail uses.

Table 8 Change to development traffic (over two-hour peak periods)

Development Type Original Development Proposed Changes
Proposal

AM PM ‘WE AM PM WE
Residential 977 765 868 +723 +566 +642
Retail 0 238 317 0 +48 +63
Childcare 222 222 0 +28 +28 0
Warehouse 397 397 0 -397 -397 0
Total 1,596 1,622 1,185 +354 +245 +705

6.2 Traffic modelling methodology

A series of AIMSUM micro simulation traffic models have been created to assess
traffic impacts from the proposed development. Further details of the modelling
process and results are provided in Appendix A of this report. A series of existing
conditions (Year 2016) traffic models were established for the AM. PM and
weekend two-hour peak periods for the immediate surrounding road network.
Travel time and turning count data was used to calibrate and validate the existing
conditions models.

Future year models were created for each of the peak periods for Year 2021
(which is the intended completion year of development) and the 10-year horizon
to Year 2031, which were the discussed years to be modelled with Roads and
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Maritime during a meeting in December 2015. Future year models included
background growth and surrounding key approved developments proposed such
as Bunnings, Orica Industrial and Masters, with the following intersection
upgrades:

e Page Street / Wentworth Avenue modifications

e Maroubra Road / Bunnerong Road / Heffron Road modification

e Heffron Road signalisation

In total 15 different scenario models were run, three base models, six future year
base case models and six development models. Table 9 below details each model
scenario that was run for an AM, PM and Weekend peak period. For each

scenario the intersection Level of Service (LoS), travel time analysis and network
performance will be explored.

Table 9 Model Scenarios

Model Abbreviation | Design | Description
Year
Bage Model Base 2016 Calibrated base model exploring existing
conditions.
Future Base FB 2021, Future base model that includes all likely and
2031 currently approved developments. This includes the
original Meriton Pagewood proposal. This model
will form the benchmark for all future year models.
Proposed PD 2021, Future options model that mncludes the changes to
Development 2031 the previously proposed Meriton development.

The model extent included an area from Page Street and Wentworth Avenue to
Bunnerong Road between Wentworth Avenue and Maroubra Road. The
modelling extent is shown in Figure 21 as previously agreed with Roads and
Maritime Services.
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Figure 21: Modelling extents
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6.3 Modelling results

In urban areas, the traffic capacity of the major road network is generally a
function of the performance of key intersections. This performance is quantified
in terms of Level of Service (LOS), which is based on the average delay per
vehicle. The results of the surrounding intersections and network are summarised
in the Traffic Modelling report in the Appendix. The following sections
summarise the future models developed with the development traffic.

0.4 Year 2021

In the AM peak period, Wentworth Avenue / Banks Avenue / Corish Circle,
Wentworth Avenue / Denison Street and Wentworth Avenue / Page Street
intersections have the largest increase in delays as traffic accesses the wider
network from the development site increasing the pressure on the side roads. This
issue is further exacerbated with the introduction of the right hand turn as it
creates an alternative route to Heffron Road. The introduced right turn does
however remove the pressure off Wentworth Avenue / Page Street and to a lesser
extent, the Banks Avenue / Heffron Road mtersection via the alternative route.

Table 10 AM peak Level of Service results

Intersection Future Base Future Dev
Delay (s) | LOS Delay (s) | LOS
Heffron/Maroubra/Bunnerong 42 = 41 C
Bunnerong/Meriton 1 2
Bunnerong/Westfield 10 13
Bunnerong/Wentworth 23 B 23 B
Wentworth/Denmson 35 c 31 C
Wentworth/Banks/Corish 32 C 24 B
Banks/Westfield entrance 4 3
Banlks/Westfield [3 5
Banks/Meriton 1 2
Banks/Heffron 24 B 35 C
Wentworth/Page 63 59

The issues noted in the AM peak are also experienced in the PM peak period with
an intensification of delays around Wentworth Avenue / Banks Avenue / Corish
Circle intersection as retail traffic to Westfield Eastgardens intensifies.
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Table 11 PM peak Level of Service results

Intersection Future Base Future Dev
Delay (s) | LOS Delay (s) | LOS

Heffron/Maroubra/Bunnerong 42 c 39 C

Bunnerong/Meriton 1 2

Bunnerong/Westfield 10 16 B

Bunnerong/Wentworth 21 B 22 B

Wentworth/Dennison 3z C 32 C

Wentworth/Banks/Corish 21 B 37 e

Banks/Westfield entrance 2

Banks/Westfield 7

Banks/Meriton 1

Banks/Heffron 28

Wentworth/Page 68

In the weekend peak period. the worst delays are experienced as the
intensification of Westfield Eastgardens traffic causes the saturation of the
Wentworth Avenue / Banks Avenue / Corish Circle intersection shifting traffic to
the Heffron Road corridor, resulting in an increase of delay at the Banks Avenue /
Heffron Road intersection. With the introduction of the right-hand turn resulting
in the further intensification of traffic on Banks Avenue, additional traffic is
forced onto Heffron Road / Banks Avenue and the intersection begins to reach
saturation point as well.

Table 12 Weekend peak Level of Service results

Intersection Future Base Future Dev
Delay (s) LOS Delay (s) LOS

Heffron/Maroubra/Bunnerong 56 D 49 D
Bunnerong/Meriton 2 3
Bunnerong/Westfield 28 B 26 B
Bunnerong/Wentworth 32 C 30 C
Wentworth/Dennison 46 D 34 (&)
Wentworth/Banks/Corish 115 41 C
Banks/Westfield entrance 11 5
Banks/Westfield 7 7
Banks/Meriton 1 3
Banks/Heffron 54 D 26 B
Wentworth/Page 54 D 53 D

In the AM and PM peaks all the intersections along Bunnerong Road remain
largely unaffected. However, in the Weekend peak these intersections come under
mereased pressure.
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0.5 Year 2031

Despite the development traffic. the network capacity in 2031 was able to be
improved over and above the existing future base scenario. Indicating that there is
currently spare capacity on the network that is only restricted by the operation of a
number of key intersections.

As the AM peak period model is relatively uncongested there is little change in the
intersection level of service (LoS) as indicated in Table 13. Where the changes make the
most difference is in the PM peak period (see

Table 14). The double diamond phasing at Wentworth Avenue and Page Street
allows the intersections to effectively deal with the tidal peak demands competing
with retail trips around the Westfield Eastgardens site. In the Weekend peak
period (see Table 15), two of the intersections start to come under pressure again
however overall there is still a network improvement even with the increased
demand.

Table 13 AM Peak Period Intersection Level of Service

. Future Base Development
Delay (s) LOS Delay (s) LOS

Heffron/Maroubra/Bunnerong 42 c 45 D
Bunnerong/Westfield 10 15 B
Bunnerong/Wentworth 23 B 27 B
Wentworth/Denison 35 C 33 C
Wentworth/Banks/Corish 32 © 27 B
Banks/Westfield entrance 4

Banks/Heffron 24

Wentworth/Page 63

Table 14 PM Peak Period Intersection Level of Service

Intersection Future Base Development
Delay (s) LOS Delay (s) LOS

Heffron/Maroubra/Bunnerong 42 c© 43 D
Bunnerong/Westfield 10 22 B
Bunnerong/Wentworth 21 B 27 B
Wentworth/Denison 32 @ 36 &
Wentworth/Banks/Corish 21 B 43 D
Banks/Westfield entrance 2 11

Banks/Heffron 28 B 36 c
Wentworth/Page 68 61
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Table 15 Weekend Peak Period Intersection Level of Service

Intersection Future Base Development
Delay (s) LOS Delay (s) LOS
Heffron/Maroubra/Bunnerong 56 D 54 D
Bunnerong/Westfield 28 B 33 s
Bunnerong/Wentworth 32 C 42 C
Wentworth/Denison 46 D 37 c
Wentworth/Banks/Corish 115 58
Banks/Westfield entrance 11 A 7 A
Banks/Heffron 54 D 32 c
Wentworth/Page 54 D 58 -
6.6 Road network impacts

During the operational modelling process. it was found that the development
yields have little impact on the network. In the weekend peak period, development
traffic has trouble accessing the wider network due to the intensification of retail
traffic around Eastgardens. The deterioration in performance is established in the
future based scenario, without the proposed development traffic and improves
slightly across the peak periods with the proposed development.

It was also found that as the road network is expanded and additional connections
are added to the wider network, delays increase. This is in part due to the
mtensification of traffic around Eastgardens from the growth in the retail
catchment. This new traffic is using the expanded network for alternative routes
increasing turning movements and the associated merging and weaving.

In summary. the network operates satisfactorily with the expanded development
however it is advisable that the road layout is refined as to minimise new
connections onto Banks Avenue and Heffron Road (consistent with the accesses
nominated in Section 4.2). It is also recommended to assess possible changes to
the network to account for the increased demand to Eastgardens shopping centre
as it 1s retail traffic that has the largest effect on the network.

It is not advisable to include a right turn into Meriton Boulevard even though
minimal additional delay is experienced along Bunnerong Road the right turn
introduces an alternative route to Eastgardens. Increasing delays along Banks
Avenue and Wentworth Avenue as a result.
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7 Key recommendations

This transport impact assessment has been prepared for the rezoning of 128
Bunnerong Road, Pagewood and the northern portion of 130-150 Bunnerong
Road, Pagewood based on the information available for this study. The rezoning
will convert the Precinct to a mixed residential and community precinct. The
assessment of the transport network required to support this rezoning has
identified a number of influences from the wider Sydney road and light rail
networks that could play a key role in determining the magnitude of development
within the Eastern Suburbs subregion. The following recommendations are made
to assess the impact of these wider regional impacts.

7.1 Arterial road network capacity

The region contains a number of arterial roads, including Wentworth Avenue,
Bunnerong Road and Maroubra Road. All of these roads currently experience a
level of congestion and are expected to face increased demand in the future. The
Sydney Light Rail extension project is likely being considered by government,
which may provide additional road capacity in the study area. Its impact on the
amount of road capacity in the future and on flows is being investigated by state
government,

The region has three main gateways that are mostly operating near capacity, with
long delays and queues during peak periods. As a result, some intersections are
already being upgraded to cater for development traffic of the 130-150 Bunnerong
Road, Pagewood concept masterplan. Others have some spare capacity to
accommodate future growth.

The future arterial road network conditions will have a large influence on the
amount of traffic that can be generated by the subregion. Upgrades to the arterial
road network may cause a re- distribution of trips in the area, changing the
balance of traffic that uses each of the three gateway intersections.

Accordingly, there are no upgrades required to the surrounding local or arterial
road network as a result of the Planning Proposal.

7.2 Public transport

Public transport surrounding the site is to be accommodated by buses. While a
light rail extension has been planned to extend to Maroubra, this is still quite some
distance from the site (approximately 1.0km from the site). In addition, the light
rail extension adjacent to the site has not yet been approved by government. As
such, with the additional residents expected, there may be capacity issues with the
public transport system.

The buses servicing the surrounding roads are described in Section 2.3 of the
traffic impact assessment. There are approximately 23 bus services during the AM
peak hour (of which 7 provide services to the City).

Additional demand may be distributed amongst some of the buses within the area
as there was observed capacity on the local routes. However, with the cumulative
effects from the approved concept masterplan, Section 5.4 indicates that an extra
eight bus services will likely need to be provided so that there is spare capacity
retained for the routes further down the lines.

| Rev £ 121 November 2018 | Arup Page 34

500 1 HE R i ROAD {BATA EXTENSION)08 REPORTING112E BUNNERONS ROAD REFORT
26181121.605K

Iltem 8.5 — Attachment 20 1067



Council Meeting 12/06/2019

Mariten Praperties 128 and 130-180 Bunnereng Read, Pagewoad
Transport Impact Assessment

7.3 Development levels

An analysis of the road network capacity has been used to estimate that the road
network could sustain development within the 128 Bunnerong Road, Pagewood
and the northern portion of 130-150 Bunnerong Road, Pagewood site to the
following levels:

e 1,639 additional dwellings across the entire project accommodating
approximately 4.400 residents

e 1.000m’ GFA additional retail

Other strategies to reduce vehicle trip generation without the need to construct
more road upgrades include.

e amore extensive public transport upgrade

e higher public transport frequencies assisted by dedicated public transport
priority

¢ reduced parking rates to encourage the use of alternative modes of transport.

7.4 Summary

This traffic and transport assessment has been undertaken for the proposed
rezoning of the 128 Bunnerong Road, Pagewood and the northermn portion of 130-
150 Bunnerong Road, Pagewood site. The subject site has an area of 8.95ha. A
Development Control Plan (DCP) including a site-specific chapter has been
prepared (refer to Chapter 9D - British American Tobacco Australasia, of the
Botany Bay DCP 2013).

The site will have good access to public transport, with buses and light rail (under
construction) providing alternatives to car usage. The potential extended transport
network and reduced parking rates on the site in comparison to the site specific
DCP will also reduce car dependence and result in lesser road network impacts.

Through the operational modelling process it was found that the development
yields have little impact on the network with the current approved and committed
upgrades proposed. In the weekend peak however development traffic has trouble
accessing the wider network due to the intensification of retail traffic around
Eastgardens.

This is a broader network 1ssue not generated by the proposed development as the
project will have local retail or is within walking distance to the Westfield Centre.
Accordingly, the development does not generate the need for any localised
upgrades.
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1 Introduction

1.1 Background

The objective of this study was to develop a traffic model suitable for analysing
the proposed extension of the Meriton Properties Pagewood development to
include the British American Tobacco Australia (BATA) site. The modelling is
used to test development yields, assess network impacts and understand access
arrangements.

This report also details the option testing that was undertaken to support the
expanded Meriton Properties development on the British American Tobacco
Australia site. In order to test the traffic and transport implications of potential
development options and network changes the base models are to be modified to
reflect potential future conditions. The types of changes to the base models that
are required include:

» Additional demands due to existing site development approvals, which are
expected to be taken up in the near-term

® Possible minor adjustments to road network arraignments
e Potential increases in external traffic passing through the study area

Once the future base model has been established then the incremental demands
and network changes associated with the development options will be added to the
future base model creating the options models.

1.2 Purpose of this report

This report aims to provide background information relevant to the development
of the micro-simulation model, and demonstrate that the model has been
developed in accordance with the relevant guidelines. The ultimate goal is to
establish confidence that the model 1s fit-for-purpose for use as part of the subject
study only. This is achieved through the presentation of information relevant to
the development, calibration and validation of the model including:

¢ Identification of the network area to be modelled
o Identification of the data used as inputs to the model
e Traffic demand matrix development

¢ Model validation and calibration

1.3 Software package

The software used for the analysis presented in this report was Aimsun Next §.2.3
(R54491x64). Aimsun is an integrated transport modelling software package
approved by the RMS that is commonly used for micro and mesoscopic traffic
models.
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1.5 Study area

The study area was defined by the major roads surrounding the BATA extension
site and is illustrated in Figure 2 below.

Figure 2 Study area definition (source: google maps)

The study area includes residential and retail areas, notably the Eastgardens
Westfield in the south east corner of the study area. In order to understand how
the road network functions, it is crucial to consider the strong freight corridor
formed by Wentworth Road running along the southern edge of the study network
and Denison Street extending to the south.

1.6 Time periods

In order to select the appropriate time periods to assess. data from the traffic
counts were collated across the network with the 15 minute overall demand
graphed. see Figure 3. The 15 minute flows were also calculated by surmising the
hourly volumes beginning every 15 minutes, see Figure 4, Figure 5 and Figure 6.

This process clearly highlighted the busiest period for the morning, afternoon and
weekend peak. As the demand profile was fairly flat for a sustained period of time
in the PM and weekend time period a two hour peak was chosen to be modelled.
The AM peak for consistency was also modelled as 2 hours.
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o  AM weekday peak: 7:30 — 9:30am
o PM weekday peak: 4:30 — 6:30pm
e Weekend peak: 11:15am — 1:15pm
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Figure 3 Demand profiling, volume per 15min period
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Figure 4 AM Peak identification, 15 min flows
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Figure 5 PM Peak identification, 15 min flows
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Figure 6 Weekend Peak identification, 15 min flows
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Developing the model of the study network required the collection of several

different data types. This data was used for coding the base model and

subsequently during the calibration and validation process. Table 1 below details
the types of data collected and their respective uses.

Table 1 Summary of data used in base model

Data type Description Location Date and time Used for
Intersection Turn counts were 11 Thursday 18 Prior matrix
counts undertaken by intersections August, 6:30- and
subconsultants Matrix across the 9:30am and Calibration
This data was recorded m study area 3:30-6:30pm
15minute mtervals and (See Figure 7) Saturday 20
categorised into car, truck, August, 11am —
bus and pedestrians. 3pm
Videos of Videos were used to collect | 11 Thursday 18 Signal
intersections | data about average phasing | intersections August, 6:30- operations
data to use as a starting across the 9:30am and
point for the base model study area 3:30-6:30pm
signals. (See Figure 7) | Saturday 20
August, 11am -
3pm
Travel time Travel time through the 2 routes Thursday 18 Model
model along two routes through the August and Validation
1. Page Street — Heffron Rd | study area Saturday 20
— Maroubra Rd (See Figure 8) August
2. Wentworth Rd —
Bunnerong Rd
Site Site visit to study area Whole study Wednesday 16 Assessing
observation area November model
operation
TCS plans Plans from the RTA (now 6 signalised NA Signal
RMS) showing layout and intersections operations
possible phases for in network
signalised intersections
Bus network | Timetabling and routing Whole study Timetables for | Creating
data data for buses operating in area Nov 2016 used | base model
study area (See Section 3.3) Public
Transport
demand
Journey to Data from 2011 census Wider 2011 Census Developing
Work data about travel patterns m the Pagewood trip
area area distribution
for prior
matrix
RMS guide Information on land use trip | Internal 2013 release Estimating
to traffic generation network zones demand in
generating prior matrix
developments
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Figure 7 Intersection Count Locations (source: Manix maffic and transport data)
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3 Network Development

The network was initially created through the importation of an open street map
data file of the study area. The network was then subsequently refined using aerial
images from STXmaps until the required level of detail was obtained.

3.1 Road hierarchy

Three primary road types have been used in the model, sub-arterial (orange),
collector (yellow) and local roads (white) as shown in Figure 9. Although not
specifically built as sub arterial roads, Page Street and Heffron Road perform a
sub-arterial function with regards to network connections. The coding of road
types was undertaken primarily for the purpose of static model adjustments and
static assignment.

: . L §
Figure 9 Road Hierarchy
3.2 Travel speeds

Travel speeds within the network have been applied in accordance with posted
speeds. These are generally as follows:

e 70km/h along Wentworth Road
¢ 60km/h along Bunnerong Road
s 50km/h along all residential roads

The default speed distributions within each of these speed categories have been
adopted.
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Figure 10 Speed ranges within model

3.3 Public transport

Buses are the only form of public transport (excluding taxis) within the study area.
Table 2 highlights the bus routes that have been coded within the model. Dead
running buses and school buses have not been explicitly coded as it is expected
that these services will be captured within the heavy vehicle counts.

The bus interchange at Eastgardens has been coded as a bus only area with a
number of buses starting and terminating in this area. Site observations indicated
that there was no congestion associated with bus layovers and as such there was
no need to explicitly model bus layovers.

Table 2 Bus routes included within the model

Route

310, X10

316, 317

391, 392, X92
400, 410

3.4 Signal operations

Actuated signals have been coded into the model to capture the variability of
signal times within Pagewood. A maximum and minimum green time was
specified for all phases with some having the ability to be skipped if no demand
was present. A gap out parameter of 5 seconds was used with some of the
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mainline movements having a reducing gap parameter to account for potentially
long green times.

The reducing gap parameter reduces the gap required for gapping out over a
specified time period so that phases have the ability to substantially extend the
maximum green time only when necessary.

Type: [Acusted =] Offset: 000 3 YelowTme:  400sec 3| [Cyde: WGses.
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Figure 11 Example of Actuated Signal Coding

Table 3 compares the phase green time proportion for the signalised intersections
in the model with observed values. This highlights that the actuated signals, with
the exception of 53 phases, are acceptable as per table 11.3 page 105 of the RMS
Modelling guidelines (Roads and Maritime, 2013).

Three of the phases that lie just outside the criteria do so due to the balance
between green times given to the right hand turn and the through movement. This
occurs at the Bunnerong Road / Westfield Drive intersection where the right turn
starts off as a filter before transitioning to a trailing right turn arrangement. In the
weekend peak the throngh movement is running for a larger proportion of the
green time than observed with the right hand turn running for less. In the model,
vehicles are finding gaps in traffic during the filter turns while in reality it is more
likely that less confident drivers will instead wait for the priority phase as they
know this phase is coming. This intersection only shows a 21% difference in
green time and as such, this issue is not considered to be significant enough to
apply a different signal logic from the other signals. There is a less significant
occurrence of this in the PM peak.

The three phase operation in the AM peak at the Wentworth Avenue / Denison
Road intersection lies 1% above the required criteria. However as the intersection
performs well within criteria for the other two peaks this was not considered
significant enough to change the signal logic for all the peaks.
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The final signal phase that exceeds criteria is the right hand turn from Wentworth
Avenue into Page Street. Similar to the aforementioned issue at Bunnerong Road /
Westfield Drive, more vehicles in the model are finding gaps during the filtered
right turn than observed on site, again because more conservative drivers are
aware of the trailing right hand turn and thus only accept larger than normal gaps.
This movement 1s only 4% above the criteria and again 1s not considered
significant enough to warrant applying different signal logic.

Table 3 Phase Green time proportions, Modelled vs Observed

Intersection Run Phase |N|Ode||ed |Observed abs diff
1 81% 82% 1%
AM 2 5% 11% 5%
3 14% 15% 2%
1 62% 52% 10%
Bunnerong_Westfield PM 2 12% 25% 13%
3 26% 22% 3%
1 63% 45% 18%
WE 2 11% 32%
3 26% 25% 2%
1 64% 54% 10%
AM 2 6% 11% 6%
3 22% 24% 3%
1 8% 10% 2%
1 59% 49% 10%
Wentworth_Corish PM 2 1% 17% 3%
- 3 21% 30% 9%
1 7% 5% 2%
1 48% 51% 3%
WE 2 18% 17% 1%
3 26% 29% 2%
4 8% 1% 4%
1 48% 50% 1%
AM 2 14% 18% 3%
3 37% 33% 5%
1 51% 48% 4%
Bunnerong_Wentworth PM 2 9% 17% 8%
3 40% 36% 4%
1 49% 44% 4%
WE 2 17% 19% 2%
3 34% 36% 3%
AM 1 76% 86% 10%
2 24% 14% 10%
Banks_Westfield PM ! 70% had
2 14% 22% 7%
WE 1 79% 80% 1%
2 21% 20% 1%
| Rev & | 8 August 2018 | Arup Page 11

di 2ITHTE 120 BRGNS ROAD [BATA EXTHNSIEN 06 REFSRTING TRAFFIS MEDELUNG FiNAL REFSRT_BEY
430180406 DOEX

Iltem 8.5 — Attachment 20 1085



Council Meeting 12/06/2019
Meritan Properties 128 Bunnereng Read, Pagewsad
Traffic Modelling Report
.. Table 3 continued
Intersection Run Phase  |Modelled [Observed |abs diff
1 46% 53% 7%
AM 2 16% 20% 4%
3 38% 27% 11%
1 48% 58% 9%
Wentworth_dension PM 2 15% 12% 3%
3 36% 30% 6%
1 48% 54% 6%
WE 2 13% 13% 0%
3 39% 33% 6%
1 38% 38% 0%
AM 2 13% 22% 9%
3 25% 19% 6%
1 25% 21% 4%
1 48% 45% 3%
Wentworth_Page PM 2 3% 17% L
3 20% 19% 1%
4l 29% 19% 10%
1 53% 46% 7%
WE 2 0% 8% 8%
3 24% 27% 3%
a 23% 19% 4%
1 38% 31% %
2 11% 15% 4%
AM 3 10% 18% 8%
4 21% 25% 4%
5 21% 16% 5%
1 43% 34% 9%
2 10% 15% 5%
Bunnerong_ Heffron PM 3 23% 29% 6%
4 19% 18% 1%
5 5% 11% 6%
1 44% 34% 10%
2 8% 16% 8%
WE 3 20% 29% 9%
4 16% 19% 3%
5 12% 11% 1%
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3.5 Priority controlled movements

Priority control movements at intersections as well as right turn filter movements
at signalised intersections have had priority rules applied. These priority rules
(known as warnings in Aimsun) are consistent with observed signposted and
functional priorities in Pagewood. Figure 12 details the gap acceptance parameters
used in the model.

Mucroaco Model
Distarce Tone 1: 350.00m +| Witing T Befire Losing Turn Variabion: 0,00 se
BstnceZone 2 150.00m t ebow Box Speed: 10.00kmb

Grve -y Model

tntal Safety Margr: 450 2] ol Safety Margn: 250 sec

trial Grve-way Time Factor: 13,00 2 Fral Gve way Tme Factor: 24.00

vty to Gove Way: 2%00m = wisbiny slong Man Syeam: 20.00m

Figure 12 Gap acceptance parameters

The initial safety margin is the initial gap that vehicles will look for. After 58.5
seconds (4.5 * 13.0), vehicles will decrease their gap acceptance linearly to a gap
of 2.5 seconds over a 60 second (2.5 * 24.0) period. The visibility to give way
(25m) is when vehicles start to look for a gap and visibility along main stream
(20m) is the distance into the opposing stream of traffic that vehicles can see.

3.6 Traffic management

Traffic management functions have been used in Aimsun to model lane closures,
school zones and traffic calming devices (e.g. chicanes and speed humps). Lane
closures have been modelled for Wentworth Avenue westbound in the PM and
weekend models to account for parking that is restricted for only park of the
simulation period. A speed change has been used to model the school zone on
Bunnerong Road that is similarly only active for part of the AM simulation
period. A permanent speed change 1s used for sections along Page/Heffron Road
corridor to capture the effects of the traffic calming devices along this corridor.
The speed change is representative of the suggested speed of 25km/hr.

3.7 Pedestrian conflicts

Pedestrian right of way conflicts within the model have been coded using the
traffic management functionality “Periodic Section Incident”. A periodic section
incident will close off a section of road for a specified period of time based on an
occurrence rate and an occurrence length. The average arrival interval of a
pedestrian at a crossing based of the pedestrian volumes was used for the
occurrence rate and the occurrence length was based of calculated crossing times.
A standard deviation was applied to both the occurrence rate and length to
randomise the closures.
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Figure 13 Periodic section incident at the location of a zebra crossing

The effect of pedestrian crossings on signal times was not explicitly modelled due
to signals being coded as actuated. However as the green time proportions in the
model matched the green time observed it can be deduced that pedestrian effects
at signals are being captured.
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4 Base Model Development

4.1 Demand development

To model demand in the network. the study area was broken into 29 zones shown
in Figure 14. Zones 101 to 114 are internal zones with the Meriton Properties site
being covered by zone 108 and the BATA site by 109. Zones 1 through 15 are
external zones.

Figure 14 Zones used for demand development

In order to generate the correct matrix pattern traffic from the internal zones was
estimated using traffic generation rates based on land use and journey to work
information. Estimations were then confirmed and/or corrected using site
observations.

External zones were calculated using turn count survey data, by calculation the
entering and exiting traffic volumes with major trunk movements deduced using
wider network linkages and site observations. Once the total demand for each
zone was estimated, a prior origin-destination matrix was constructed.

A static origin destination (OD) adjustment scenario was run on the prior matrix
in which the prior OD pairs were automatically adjusted by the modelling
software to better match the turning count survey data. A deviation matrix was
created also created and applied to restrict the amount of traffic that could be
added or removed from particular model zones. This prevents unrealistic zone pair
volumes such as unrealistically large weaving trips, which may match the survey
data but are extremely unlikely to occur in reality.
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After the static OD adjustment was complete the matrices were manually checked
for unrealistic zone pairs with some final manual edits being made to increase
model calibrations.

The last step in the process was to split the matrices into 8, 15 minute periods to
profile the volumes. Table 4 highlights the demand profile used in each peak
period.

Table 4 Demand Profile

Time Period AM PM WE
1 12% 11% 12%
2 12% 12% 12%
3 13% 13% 12%
4 14% 13% 13%
5 14% 13% 13%
6 13% 13% 13%
7 12% 13% 13%
8 11% 12% 12%
4.2 Traffic assignment

Traffic was assigned to the network using a combination of static assignment and
stochastic assignment. The static assignment method calculated paths and costs
based of instantaneous flows using a Frank and Wolfe Assignment engine. The
stochastic assignment was based on a c-logit model with the parameters shown in
Figure 15.

The combination of 50% static and 50% stochastic allows for a representation of a
mix of drivers on the network. 50% being drivers not entirely familiar with the
network and less likely to react to changes in traffic with the other 50% being
very familiar with the network and likely to change routes based of day to day
conditions.
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31 [ Provide Travel Time

Vehicle Type Following OD Routes Following Path Assignment Results
53: Car 100.00% > 5000% -
56: Truck 100.00% . s000% S
Stochastic Route Choice
Model: [C-Logit v | [T Ervoute [] Envoute After Virtual Queve
Basic | Envoute Percentage |
5P Trees
Maximum Paths from Path Assignment Results: all |+ Initial K-5Ps: 1 |+{ Maximum PathsinMemory: 5 |3
Maximum Paths per Interval: [For al the vehides DN
Vehicle Type Mumber of Paths
53: Car 3
56: Truck 3
Link Costs

Use Link Costs from Replication: Do not use
Figure 15 Assignment Parameters

4.3 Model stability

Section 11 of the RMS Modelling guidelines provide guidance on calibrating and
validating microsimulation traffic models. For the purposes of presenting
calibration results, the guidelines suggest comparing vehicle hours travelled for
each simulated seed run and identifying the median value. As shown in Table 5.
the comparison shows that the median seed for both AM and weekend peak
periods is 28 while for the PM peak. the median seed 1s 560.

Table 5 Total travelled time for each peak period and seed number (medians highlighted)

Seed No. | AM PM Weekend
28 680.91 | 708.19 788.49
560 726.54 | 710.32 791.36
2849 663.91 | 715.09 897.73
7771 70433 | 706.43 767.67
86524 677.88 | 73877 781.10

The median seeds were used for the volume and travel time validation for the

corresponding peak periods.
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5 Base Model Calibration

Table 11.2 of the RMS Modelling guidelines state that the proportion of links
within a microsimulation model with a GEH of 5 or lower to be greater than 85%
across the whole network. Plots showing the observed volumes compared to
modelled volumes using the corresponding median seed simulations are shown in
Figure 16, Figure 17 and Figure 18 for AM, PM and weekend traffic respectively.
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Figure 16 Observed vs modelled plot for AM peak traffic
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Figure 17 Observed vs modelled plot for PM peak traffic
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Figure 18 Observed vs modelled plot for weekend traffic

The R squared values are above 97% in all scenarios indicating very good fits
between the observed and modelled volumes. The cumulative percent distribution
GEH plots are shown in Figure 19. Figure 20 and Figure 21 for AM. PM and
weekend traffic respectively.
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Figure 19 GEH distribution plot for AM traffic
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Figure 21 GEH distribution plot for weekend traffic
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100%

As shown, the proportion of links with GEH lower than or equal to 5 exceed 85%
as suggested by the RMS Modelling guidelines. The weekend peak exhibits lower
GEH overall compared to the weekday AM and PM peaks due to having lower

rat-running movements.

Table 6 GEH Summary Statistics

Model GEH <5 GEH < 10
AM Peak 98% 100%
PM Peak 93% 100%
WE Peak 100% 100%
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6 Base Model Validation

As described in Section 2, travel time data was also collected for two routes. Both
routes have the same start and end points: from the Wentworth Avenue / Page

Street intersection to Maroubra Road / Bunnerong Road intersection. Route 1
passes via Page Street and Heffron Road while Route 2 passes through Wentworth

Avenue and Bunnerong Road as shown in Figure 22.
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Figure 22 Location of travel time routes

6.1.1 Travel time results

Table 11.3 from the RMS Modelling guidelines suggest that the modelled travel
times should be within 15% of the observed travel times. The modelled travel
times compared to the observed travel times are shown below for the AM, PM

and weekend peaks.

6.1.1.1 AM peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the AM peak are shown in Figure 23, Figure 24, Figure 25, and Figure 26.
Only one route, Route 1 in the east to west direction lies marginally outside the
specified criteria. There are a number of on-street parking and driveways along
this route that could potentially lead to lower travel speeds than estimated in the
model. However, as the model speeds are only marginally outside the criteria and
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as congestion increases drivers often behave more aggressively with regards to
parking and turning into driveways this issue is not considered significant.
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Figure 23 Route 1 - West to East (AM)
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Figure 24 Route 1 - East to West (AM)
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Figure 25 Route 2 - West to East (AM)
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Figure 26 Route 2 - East to West (AM)
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Table 7 Route 1 West to East (AM)

Observed (sec) Modelled (sec)

Section Cumulative  section Cumulative Observedz Observed = Cumulative
START END distance distance time time 15% 15% Section time time
1 1 a a Q ) 0 o a a
1 2 935 935 86 85 99 73 86 86
2 3 169 1104 15 101 116 86 14 100
3 4 283 1387 68 169 194 144 &0 160
Table 8 Route 1 East to West (AM)
Observed (sec) Modelled (sec)
Section Cumulative  section Cumnulative Observed: Observed 2 Cumulative
START END distance distance time time 15% 15% Section time time
4 4 a a Q ) ) o a a
4 3 283 283 28 28 32 24 16 16
3 2 169 452 0 48 55 41 18 34
2 1 935 1387”7 172 220 253 187 138 172
Table 9 Route 2 West to East (AM)
Observed (sec) Modelled {sec)
Section Cumulative  section Cumulative Observed # Observed £ Cumulative
START END distance distance time time 15% 15% Section time time
1 1 o [1] [1] a a 1] 1] o
1 2 96 96 65 65 75 55 62 62
2 3 182 978 13 72 90 66 7 83
3 4 351 1329 39 117 135 29 23 112
4 5 216 1545 40 157 181 133 22 134
5 & 201 1746 17 174 200 148 12 146
] T 278 2024 ] 242 278 206 a0 206
Table 10 Route 2 East to West (AM)
Observed (sec) Madelled {sec)
Section Cumulative  section Cumulative Observed 2 Observed * Cumulative
START END distance distance time time 15% 15% Section time time
7 7 ] 0 0 a a 1] 1] ]
7 & 78 78 23 23 26 20 17 17
6 5 201 479 17 40 a5 34 16 33
5 4 216 B85 47 a7 100 74 26 59
4 3 351 1046 41 128 147 109 37 96
3 2 182 1228 1% 147 169 125 16 112
2 1 756 2024 64 211 243 179 106 218
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6.1.1.2 PM peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the PM peak are shown in Figure 27, Figure 28, Figure 29, and Figure 30.
Similarly as the AM peak only one route lies marginally outside the criteria,
Route 1 east to west.
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Figure 27 Route 1 - West to East (PM)
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Figure 28 Route 1 - East to West (PM)
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Figure 29 Route 1 - West to East (PM)
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Figure 30 Route 1 - East to West (PM)
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Table 11 Route 1 West to East (PM)

Section
START END distance
a
935
169

282

ATV
bW e

Observed (sec) Medelled (sec)

Cumulative  section Cumulative Observedz Observed = Cumulative
distance tirne tirne 15% 15% Section time time
a Q o ) o o a
935 86 25 99 73 a7 a7
1104 15 101 116 86 14 101
1387 68 169 194 144 62 163

Table 12 Route 1 East to West (PM)

Section
START END distance
a
283
169

935

oW R R
- W R

Observed (sec) Modelled (sec)

Cumulative  section Cumnulative Observed: Observed 2 Cumulative
distance time time 15% 15% Section time time
a Q ) ) o a a
283 28 28 32 24 17 17
452 0 48 55 41 20 37
1387”7 172 220 253 187 136 173

Table 13 Route 2 West to East (PM)

Section
START END distance
1 1 o
1 2 96
2 3 182
3 4 351
4 5 216
5 & 201
] T 278

Observed (sec) Modelled {sec)

Cumulative  section Cumulative Observed # Observed £ Cumulative
distance time time 15% 15% Section time time
[1] [1] a a 1] 1] o
96 65 65 75 55 7 7
978 13 72 90 66 26 103
1329 39 117 135 29 6 129
1545 40 157 181 133 28 157
1746 17 174 200 148 12 169
2024 ] 242 278 206 49 218

Table 14 Route 2 East to West (PM)

Section
START END distance
7 7 ]
7 & 78
6 5 201
5 4 216
4 3 351
3 2 182
2 1 756

| Rev A | 8 August 2018 | Arup

Observed (sec) Maodelled {sec)

Cumulative  section Cumulative Observed 2 Observed * Cumulative
distance time time 15% 15% Section time time
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6.1.1.3 Weekend peak

Modelled and observed travel times along Route 1 and Route 2 in both directions
during the weekend peak are shown in Figure 31, Figure 32, Figure 33, and Figure
34. As with the AM and PM peak only one route lies marginally outside the
criteria, route 1 east to west.
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Figure 31 Route 1 - West to East (Weekend)
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Figure 32 Route 1 — East to West (Weekend)
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Figure 33 Route 2 - West to East (Weekend)
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Figure 34 Route 2 - East to West (Weekend)
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Table 15 Route 1 West to East (Weekend)

Observed (sec) Modelled (sec)

Section Cumulative  section Curnulative Observed* Observed = Curmulative
START END distance distance time time 15% 15% Section time time
1 1 a a Q 0 0 o a a
1 2 935 935 86 25 99 73 a7 a7
2 3 169 1104 15 101 116 86 14 101
3 4 283 1387 68 169 194 144 71 172
Table 16 Route 1 East to West (Weekend)
Observed (sec) Modelled (sec)
Section Cumulative  section Cumnulative Observed* Observed = Curmulative
START END distance distance time time 15% 15% Section time time
4 4 a [} Qo [} 4} o a [}
4 3 283 283 28 28 32 24 17 17
3 2 169 452 20 48 55 41 25 42
2 1 935 13877 172 220 253 187 130 172
Table 17 Route 2 West to East (Weekend)
Observed (sec) Modelled {sec)
Section Cumulative  section Cumulative Observed = Observed = Cumulative
START END distance distance time time 15% 15% Section time time
1 1 o [1] 0 1] 1] 1] 1] o
1 2 86 86 65 65 5 55 89 88
2 3 182 978 13 78 90 66 25 114
3 4 351 1329 39 117 135 99 35 148
4 5 216 1545 40 157 181 133 35 184
5 & 201 1746 17 174 200 148 13 196
6 7 278 2024 68 242 278 206 57 253
Table 18 Route 2 East to West (Weekend)
Observed (sec) Meodelled {sec)
Section Cumulative  section Cumulative Observed + Observed # Cumulative
START EMND distance distance time time 15% 15% Section time time
7 7 o o 0 a a o o o
7 & 278 278 23 23 26 20 17 17
6 5 201 479 17 40 46 34 21 39
5 4 216 555 47 87 100 74 30 ]
4 3 351 1046 41 128 147 109 38 106
3 2 182 1228 1% 147 169 125 17 123
2 1 TS6 2024 64 211 243 179 68 191
| Rev A | B August 2018 | Arup Page 30

u
430180406 DOEX

Iltem 8.5 — Attachment 20

120 BRGNS ROAD [RATA EXTINSISN 06 REFSRTING TRAPFIS MEDELUNG FiNAL REFSRT_BEY

1104



Council Meeting 12/06/2019

Meritan Properties 128 Bunnerang Road. Pagewaod
Traffic Modelling Report

7 Future Demand Development

7.1 Methodology

The future traffic demands that are to be analysed using the traffic micro-
simulation model have been developed based on projections of future land uses,
Increases in population and employment as well as historical growth along traffic
corridors. A number of residential and mixed use sites are expected to be
developed around the site in the near to medium term. including the currently
approved developments on the British American Tobacco Australia (BATA) site.
The additional traffic generated by these developments form a baseline future for
assessment.

As the main purpose of this study is to analyse the impacts of the changes to
development on the BATA site. The additional traffic will be calculated as a
change to the original proposed development.

To cross check the demands the proposed floor space and dwelling yields with
associated employment and population forecasts are calculated and compared
against government forecasts prepared by the Bureau of Transport Statistics for
2021. These checks indicate that the proposed scenarios being used in this study
are broadly in line with this separate set of projections.

As the 2031 design year model is also required, a scenario 10 years after
completion of the development, the demand for year 2031 are calculated using
growth factors. To increase accuracy the growth factors for different regions in the
model were determined using a combination of population and employment
forecasts. Through traffic movements and shopping centre traffic volumes were
increased separately to maintain the separate distribution for these trips.

7.2 Design horizons

Two design year horizons are to be considered for the future year modelling, Year
2021 and 2031. Future baseline models as well development models will be
developed for both horizon years. 2021 represents the year of completion and
2031 is the ten year horizon past opening.

7.3 Development of Year 2021 demands

The future base traffic generation involves estimating both the increase in
background traffic generation from approved developments, the increase in
through trips and the increase in shopping trips to Eastgardens Westfield’s.
Subsequent options will be tested against this future base case.

Development traffic was then calculated as a change to the future base demands.
Through this process public transport and pedestrian demands remained as per the
base model as it is unlikely public transport frequencies will increases in the
mmmediate future. Pedestrian demand was modelled using section incidents and an
increase in pedestrians will not necessarily lead to a direct increase in conflicts
with cars as pedestrians are likely to bunch.
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7.3.1 Background traffic growth

At the micro-simulation level of granularity background growth is the traffic
generated by the number of residential and mixed use sites in and around the
study area that are expected to be developed in the near future.

There are two developments within close proximity to the site, Bunnings and the
Orica development site, that along with the currently approved Meriton Properties
development, will form the network background growth. It is also assumed that
the BATA site under investigation will continue to operate as a warehouse. The
background traffic generation is detailed below in Table 19 and Table 20.

Table 19 Meriton Properties Site traffic generation

Land Use Size Traffic Generation (2hr)
AM PM WE

Residential 2,222 units 977 765 868

Specialty Retail 5,000 m2 0 238 317

Cluldcare 4 centres (100- children each) 222 222 0

Warehouse 50,000 m2 397 397

Total 1.596 1,622 1,185

Table 20 Adjacent land use changes traffic generation

Land Use Size Traffic Generation (2hr)
AM PM WE
Bunnings 14,900m2 400 560 1216
Office 6,000m2
288 288 0
Industrial 60.000m?2
Masters 9 803m2 168 236 512
Total 856 1084 1728

7.3.2 Eastgardens traffic

Changes in population in the Eastgardens Catchment 1s expected to change access
and egress traffic levels and distributions. The Eastgardens trade area extends
around 5km to 7km radius from the centre. A 6.5km boundary was drawn around
Eastgardens with the catchment being broken up into 4 quadrants whose size
depends on network access, see Figure 35. The predicted population increases for
the travel zones within each of these quadrants was then assessed to calculate the
increase in traffic and any potential change in traffic profile. The largest increase
in traffic was experienced to the north and south.
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Table 21 Eastgardens growth rates

Quadrant Population Increase to 2021 | Population Increase to 2032
from 2021

North 23% 15%

East 11% 13%

South 20% 14%

West 14% 15%

Figure 35 Eastgardens retail catchment

7.3.3 Through traffic growth

The Roads and Maritime traffic volume viewer was used to assess increase in
volumes on through movements, trips that start and end in external zones. Data
for Wentworth Avenue was only available for two years, see Table 22, where a
decrease was observed in the eastbound direction and an increase in the
westbound. No data was available for Bunnerong Road with the closest count
being located on Anzac Parade north of Lang Road. Given the lack of available
information a 1% per annum growth rate was assumed for the trough movements.

| Rev A | 8 August 2018 | Arup Page 33
N30 BUNNERCHS ROAD (BATA EXTENSIONIOE REPSRTINGI TRASPFIC MSDELUNG FINAL REFCRT_SEY

430180406 DOEX

Iltem 8.5 — Attachment 20 1107



Council Meeting 12/06/2019

Meritan Properties 128 Bunnerang Road. Pagewaod
Traffic Modelling Report

Table 22 Wentworth Avenue traffic volumes source: RMS traffic volume viewer

2011 2015 Growth
Wentworth Ave 23673 21.679 -8%
(eastbound)
Wentworth Ave 21.550 22227 +3%
(westbound)

7.3.4 Development traffic

The changes to the development include the removal of the warehouse, the
construction of an additional 1,639 residential apartments as well as the increase
of 1,000 m2 Gross Floor Area (GFA) of retail bring the total development up to
5.000 m2 GFA of specialty retail. Table 23 below highlights the original traffic
generation numbers with the associated changes as a result of the above

development traffic.
Table 23 Change to development traffic
Development Type Original Development Proposed Changes
Proposal
AM PM WE AM PM WE

Residential 977 765 868 +723 +566 +642
Retail 4] 238 317 0 +48 +63
Cluldeare 222 222 0 +28 +28 0
Warehouse 397 397 0 -397 -397 0
Total 1,596 1,622 1,185 +354 +245 +705

The traffic generated by both Stage 1 and Stage 2 development is assumed to
follow the same distribution as current Journey to Work trips for the surrounding
area as documented in the Arup BATA 2014 Traffic Report. The zones in the
previous model correlate well with zones in the new model being developed and
so it is simple to allocate the trips generated by the development to origin-
destination pairs.
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PM Peak SAT Peak

Zone Origin/Destinati
In Qut In Out
1 Wentworth Ave (W) 7% 16% 26% 26%
2 Heffron Road (W) 4% » % 3%
3 Banks Avenue (N) 4% 2% 3% 3%
4 Bunnerong Road (N) 5% 2% 4% 4%
5 Maroubra Reoad (E) 4% 2% 3% 3%
6 Bunnerong Road (5) 14% 6% 10% 10%
7 Denizon Road (5) 4% 2% 3% 3%
70% 30% 50% 50%

Figure 36 Development traffic distribution

7.4 Development of 2031 demands

As the 2031 design year horizon is an additional 10 years out (a total of 15 years
from the survey data) it is not appropriate to try and account for all potential land
use changes. As such to develop demands for the 2031 design hear horizon the
Bureau of Transport Statistics population and employment forecasts were used to
determine growth factors for all the internal zones between the years of 2021 and
2031.

The growth factors were determined for all travel zones within or immediately
adjacent to the site with the exception of the development travel zone, zone D and
were used to create a growth factor matrix as opposed to applying a blanket
growth factor to all demands. Traffic in the development zone would remain as
per the proposed development planes. In the AM and PM peaks a combination of
population and employment was used to determine the growth factors with the
combination depending on direction of travel. For the weekend peak only
population was used.

To account for through trips the 1% per annum growth rate was carried through to
2031 from 2021. Eastgardens traffic was estimated by again looking at the
catchment growth, see Table 21. And a heavy vehicle growth factor was
calculated based on increase in employment only. Through this process public
transport and pedestrian demands remained as per the base model as the future of
bus frequencies is uncertain due to the possibility of light rail being extended
within the vicinity of Pagewood. Pedestrian demand was modelled using section
incidents and an increase in pedestrians will not necessarily lead to a direct
increase in conflicts with cars as pedestrians are likely to bunch.
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Figure 37 Study area travel zones

Table 24 Travel zones population and employment increases

Travel Zone Population Increase Employment Increase
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Figure 38 AM peak growth factor matrix
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8 Future Network Changes

8.1 Wider network changes

There are three intersections in the network that being upgraded in the immediate
future; Bunnerong Road and Heffron Road, Heffron Road and Banks Avenue,
Wentworth Avenue and Page Street. The changes are detailed below in Figure 39,
Figure 40 and Figure 41.

Widen north approach
| to provide two lanes in
each direction

Remove merging
lane

Move central median
to provide 60m long
right turn bay

Provide new 240m

left-turn slip lane Provide right

turn lane

Figure 39 Bunnerong Road / Heffron Road changes, source: Arup, 130-150 Bunnerong
Road, Pagewood Section 34 Conference Report

There has also been further signal optimisation of all the remaining signalised
intersections with the exception of Bunnerong Road / Wentworth Avenue to cater
for the increased demand to and from Eastgardens Shopping Centre.
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Signalised intersection

Provide new full length (remove central island) | .I !-
entry lane Provide new full length
1 exit lane
\ I
= | | S | L S T

— —  _ _|| ||I—"‘- _—
-— | |
Provide new full length
approach lane

4

Remove p

oSSR Provide new full length
exit lane

Figure 40 Heffron Road / Banks Avenue changes, source: Arup, 130-150 Bunnerong
Road, Pagewood Section 34 Conference Report

Figure 41 Wentworth Avenue and Page Street source: SMEC

Additional changes required as a result of background traffic included the
expansion of Wentworth Avenue eastbound (with the removal of unused parking)
to three lanes between Page Street and Banks Avenue allowed for the required
additional capacity needed to reduce effective green time to the mainline
movements. It is understood that this intersection is currently being tendered as a
different layout, but no further information has been provided to update future
traffic models.
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8.2 Development network changes

8.2.1 Original masterplan

As per the original masterplan outlined in, 130-150 Bunnerong Road, Pagewood
Section 35 Conference Report the following network in the development site was
coded as the future base model. see Figure 42.

Figure 42 Original Pagewood masterplan

8.2.2 Future network testing

The proposed site intends to utilise the existing Meriton Boulevard accesses as
external access arrangements (shown in Error! Reference source not found..)
which includes an all movements access to Banks Avenue to the west of the site
(Meriton Boulevard only) and a left in and left out access to Bunnerong Road.

These accesses were the adopted access points for the traffic modelling, which
create a balanced distribution across the external road network. Other access
options were assessed, but this minimum layout forms the best-balanced approach

Figure 43 Future proposed masterplan
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In-total 15 models were run, three base models, six future year base case models

and six development models. Table 25 below details each model scenario that was

run for an AM, PM and Weekend peak period. For each scenario the intersection
Level of Service (LoS), Travel time analysis and network performance will be

explored.

Table 25 Model Scenarios

Model Abbreviation | Design Year | Description

Base Model Base 2016 Calibrated base model exploring existing
conditions.

Future Base FB 2021, 2031 Future base model that includes all likely
and currently approved developments. This
includes the original Meriton Properties
Pagewood proposal. This model forms the
benchmark for all future year models

Future FD 2021, 2031 Future options model that includes the

Development changes to the previously proposed Meriton
Properties development.

9.1 Intersection Level of Service (LoS)
9.2 Year 2021
Table 26 AM peak LoS results
Intersection Future Base Future Dev
Delay (s) | LOS Delay (s) | LOS

Heffron/Maroubra/Bunnerong 42 (< 41 C

Bunnerong/Meriton 1 2

Bunnerong/Westfield 10 13

Bunnerong/Wentworth 23 B 23 B

Wentworth/Dennison 35 31 C

Wentworth/Banks/Corish 32 24

Banks/Westfield entrance 4

Banks/Westfield 6

Banks/Meriton 1

Banks/Heffron 24

Wentworth/Page 63

The issues noted in the AM peak are also experienced in the PM peak period with

an intensification of delays around Wentworth Avenue / Banks Avenue / Corish
Circle intersection as retail traffic to Westfield Eastgardens intensifies.
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Table 27 PM peak LoS results

Intersection Future Base Future Dev
Delay (s) | LOS Delay (s) | LOS

Heffron/Maroubra/Bunnerong 42 c 39 ©

Bunnerong/Meriton 1 2

Bunnerong/Westfield 10 16 B

Bunnerong/Wentworth 21 B 22 B

Wentworth/Dennison 32 Cc 32 (&

Wentworth/Banks/Corish 21 B 37 (&

Banks/Westfield entrance 2

Banks/Westfield 7

Banks/Meriton 1

Banks/Heffron 28

Wentworth/Page 68

The weakness in the network for the PM peak period occurs around Wentworth /
Banks / Corish, with the intersection deteriorating to Level of Service E and F
across the future scenarios. This intersection is the main access point to Westfield
Shopping Centre as well as the primary access point to the site from the south.
This performs worse in the future base because the combination of the Westfield
and onsite retail results in a more pronounced peak. In the future development of
the Meriton site, when retail is largely removed, this effect diminishes. A similar
effect can be seen at the Banks/ Heffron intersection which is the primary northern
access point. Wentworth / Page intersection also experiences some deterioration
in the PM peak but this is less pronounced than the effect in the AM peak.

Table 28 Weekend peak LoS results

Intersection Future Base Future Dev

Delay (s) LOS Delay (s) LOS
Heffron/Maroubra/Bunnerong 56 D 49 D
Bunnerong/Meriton 2 3
Bunnerong/Westfield 28 B 26 B
Bunnerong/Wentworth 32 @ 30 ©
Wentworth/Dennison 46 D Cc
Wentworth/Banks/Corish 115 c
Banks/Westfield entrance 11
Banks/Westfield 7
Banks/Meriton 1
Banks/Heffron 54
Wentworth/Page 54 D 53 D
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The weekend scenarios display a similar pattern of delay as the PM but with
mcreased delays due to increased retail demand. Similar intersections deteriorate
as in the PM peak. Intersections around the Westfield all experience increasing
delays in the future scenarios.

Wentwortl/Banks/Corish is unable to cope with the increased weekend demand
and fails in all future scenarios (as opposed to only the future base in the PM
peak). The result of this is a flow on affect to Dennison / Wentworth intersection
which also deteriorates.

Worthy of note is Heffron/ Banks intersection where some evidence of “rat-
mnning” is observed where people take unintended routes through the site to
avoid signals on the main road network.

In the AM and PM peaks all the intersections along Bunnerong Road remain
largely unaffected. However, in the Weekend peak these intersections come under
increased pressure.

9.3 Year 2031

Despite the development traffic, the network capacity in 2031 was able to be
improved over and above the existing future base scenario. Indicating that there is
currently spare capacity on the network that is only restricted by the operation of a
number of key intersections.

Table 29 Network Statistics

Peak Average Speeds (Km/hr) | Average Delay (Seconds) | Travel Time (seconds)
Period
Future | Development Future | Development Future | Development
Base Base Base
AM 31 30 87 83 144 141
PM 25 30 160 84 218 142
WE 24 25 127 116 184 174

As the AM peak period model is relatively uncongested there is little change in
the intersection level of service (LoS) as indicated in Table 30. Where the changes
make the most difference is in the PM peak period (see

Table 31). The double diamond phasing at Wentworth Avenue and Page Street
allows the intersections to effectively deal with the tidal peak demands competing
with retail trips around the Westfield Eastgardens site. In the Weekend peak
period (see Table 32), two of the intersections start to come under pressure again
however overall there is still a network umprovement even with the increased
demand.
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Table 30 AM Peak Period Intersection Level of Service

Intersection Future Base Development
Delay (s) LOS Delay (s) LOS
Heffron/Maroubra/Bunnerong 42 C 45 D
Bunnerong/Westfield 10
Bunnerong/Wentworth 23
Wentworth/Denison 35
Wentworth/Banks/Corish 32
Banks/Westfield entrance 4
Banks/Heffron 24
Wentworth/Page 63

Table 31 PM Peak Period Intersection Level of Service

Intersection Future Base Development
Delay (s) LOS Delay (s) LOS
Heffron/Maroubra/Bunnerong 42 C 43 D
Bunnerong/Westfield 10
Bunnerong/Wentworth 21
Wentworth/Denison 32
Wentworth/Banks/Corish 21
Banks/Westfield entrance 2
Banks/Heffron 28
Wentworth/Page 68

Table 32 Weekend Peak Period Intersection Level of Service

Intersection Future Base Development
Delay (s) LOS Delay (s) LOS

Heffron/Maroubra/Bunnerong 56 D 54 D
Bunnerong/Westfield 28 - 33 ()
Bunnerong/Wentworth 32 < 42 (o
Wentworth/Denison 46 D 37 (o]
Wentworth/Banks/Corish 115

Banks/Westfield entrance 11

Banks/Heffron 54

Wentworth/Page 54
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10 Summary

In order to assess the impacts of proposed developments, and works identified as
part of the study, a micro-simulation model has been developed using software
package Aimsun. The model has been calibrated and validated carried out using
criteria defined by RMS’ Traffic Modelling Guidelines. The key results of the
models’ calibration and validation against RMS criteria are as follows.

e [Intersection turning movements satisfied GEH criteria for each of the three
peak periods assessed with 85% of GEH below 5 and 100% below 10.

e The R? was greater than 0.9 for each peak period. when plotting modelled and
observed traffic flows.

o The travel time routs were generally within approximately 15% or 1 minute
with only one route in each peak period being slightly quicker than observed.

e Observations made onsite at areas of congestion were generally comparable to
behaviours observed within the model

The input data, model development, calibration and validation is considered to
have produced a model that is considered ‘fit for purpose’ for the type of study
being undertaken.

Through the operational modelling process it was found that the development
yields have little impact on the network with some increases in delays at
mtersection. In the weekend peak however development traffic has trouble
accessing the wider network due to the intensification of retail traffic around
Eastgardens with the associated congestion.

It was also found that as the road network is expanded and additional connections
are added to the wider network delays increase. This is impart due to the
intensification of traffic around Eastgardens from the growth in the retail
catchment. This new traffic is using the expanded network for alternative routes
mcreasing turning movements and the associated merging and weaving behaviour
reducing road capacity.

In summary. the network operates satisfactorily with the expanded development
and upgrades already committed to, however it is advisable that the road layout is
refined as to minimise new connections onto Banks Avenue and Heffron Road. It
is also advisable to assess possible changes to the network to account for the
mcreased demand to Eastgardens shopping centre as it is retail traffic that has the
largest effect on the network.
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1 Introduction

Cardno has been commissioned to undertake an independent peer review of the Planning Proposal
Transport Impact Assessment and Traffic Modelling Report currently being considered by Bayside Council.
The Planning Proposal involves the rezoning of an 8.95ha industrial site for over 2,068 dwellings,
approximately 1,000m2 of retail floor space, a 100 place child care centre, and community facility of up to
4,060m2.

The follow documents have been reviewed as part of this peer review
> Planning Proposal Report for 128 and 130-150 Bunnerong Road , Pagewood, Urbis (April 2017);

> Transport Impact Assessment Report, 128 and 130-150 Bunnerong Road , Pagewood, Arup (Rev A, April
2017), and

> Traffic Modelling Report, Arup (issue April 2017).

Cardno has reviewed these documents to ensure it meets the typical objectives of a transport assessment,
and provide the findings and recommendations for further study or clarification. The objectives of the
aforementioned documents are to investigate the proposed development with regard to the following:

> ldentify the traffic and transport impact of the proposed development;
> |dentify the number of trips and likely travel modes associated with the proposed land uses;

> Assess the impact the development will have on the capacity of the road system, in particular on
intersections;

> Accessibility to public transport and other transport modes.
> Review the number of off-street parking spaces required to support the development; and

> |dentify measures to limit the impact the development will make on the transport network.

11 Scope of works

The objective of this report is to prepare a technical report presenting the findings from the peer review of the
Transport Impact Assessment and the Traffic Modelling Report (with associated AIMSUN model).

The documents have been reviewed to assess the:

> Car park, revision of parking rates reductions applied

> Public Transport accessibility and connectivity approach
- Light Rail (Potential Network Extension)
- Sydney Metro (Potential Network Extension)

> Assessment of the traffic and transport implications (two scenarios) with and without the extension of light
rail

> Cumulative traffic and parking impacts

> Review of modelling methodology and model parameters

1.2 Assumptions and exclusions
The following assumptions and exclusions were made whilst undertaking this peer review:
> Additional traffic surveys would not be conducted; and

> Site visits were not required

23 October 2017 Cardno 1
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1.3 Reference documents

The following documents were reference as part of this peer review:

>

>

Planning Proposal Report for 128 and 130-150 Bunnerong Road , Pagewood, Urbis (April 2017},

Transport Impact Assessment Report, 128 and 130-150 Bunnerong Road , Pagewood, Arup (Rev A, April
2017);

Traffic Modelling Report, Arup (issue April 2017),
RMS Guide to Traffic Generating Developments (2002); and
Technical Direction TDT 2013/04a — Guide to Traffic Generating Developments Update.

14 Report structure

This report has been divided into three sections, detailed below:

>

Section 1: Introduction: An introduction to this document, including report structure, scope of warks and
reference documents

Section 2: Review of Transport Impact Assessment Report, 128 and 130-150 Bunnerong Road,
Pagewood, Arup (Rev A, April 2017): A review of the Transport Impact Assessment of 128 and 130-150
Bunnerong Road , Pagewood including trip generation rates, travel patterns, public and active transport
review and impacts to the road network.

Section 3: Review of the Traffic Modelling Report, Arup (issue April 2017) and AIMSUN model: A
review of the AIMSUN model prepared for 128 and 130-150 Bunnerong Road, Pagewood, including
model calibration, assumptions, inputs and set up.

Section 4: Summary of findings and conclusion: An overall summary of the review and key items
raised that require further assessment.
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2 Review of ARUP Transport Impact Assessment

Table 2-1  Review of ARUP Transport Impact Assessment

Section
Reference
2.3 Public
Transport

2.42
Walking

2.7 Crash
Clusters

Review of ARUP Transport Impact Assessment
Summary

The report documents that bus stops are located on Bunnerong

Road near Heffron Road (northeast of the site) and at the Westfield

Eastgardens bus terminal (southeast of the site).

The Transport Impact Assessment mentions that there is ample

pedestrian crossing opportunities in the area, with multiple

signalised pedestrian crossing opportunities an Westfield Drive,

Bunnerong Road and Maroubra Road.

The Transport Impact Assessment notes that whilst there were no
recognisable clusters for pedestrians, crash types were similarly

‘emerging pedestrians’ crash types surrounding the site. A review of

Figure 11 of the document shows that these pedestrian crashes

were located close to bus stops

Cardno
Comment

No reference is made to the bus stops located midblock on Heffron
Road between Banks Avenue and Bunnerong Road. This bus stop
services routes 310 and X10. Whilst the same routes are services by
bus stops located on Bunnerong Road, the stops on Heffron Road are
likely to be used by commuters located in the north and eastern pockets
of the development. This is particularly true for southbound services as
the Heffron Road bus stop provides travel time savings as opposed to
the Bunnerong Road bus stop by avoid the right turn at the Bunnerong
Road/Heffron Road signalised intersection.

The Transport Impact Assessment should make reference of this bus
stop.

Crossing opportunities from the development to the southbound bus
stops are difficult in terms of direct route to and from the development;
in particular for bus stops on both Heffron Road and Bunnerong Road.
This may result in unsafe crossing movements or may result in residents
and workers from the development being deterred from using bus
services given the added walking distances required to cross.

The Traffic Impact Assessment should note that future designs consider
the safety of commuters crossing Heffron and Bunnerong Road to and
from the development

Whilst potentially unrelated, the location of the pedestrian crashes along
Bunnerong Road in relation to the bus stops could be alarming and
concerning, especially as the Traffic Impact Assessment is considering
bus travel as the preferred mode of travel choice with private vehicles.

23 October 2017

Iltem 8.5 — Attachment 21

Cardno

1124



Council Meeting

12/06/2019

Section

Reference

3.4
Previously
Approved
Intersection
Upgrades

Review of ARUP Transport Impact Assessment

Summary

Cardno
Comment

As previously mentioned, the Transport Impact Assessment should note

that future designs consider the safety of commuters crossing

Bunnerong Road to and from the development.
F]

,5 Pedestrian Crash
L)

Cardno understand there are currentily tender designed documents for
the intersection of Page Street / Wentworth Avenue. The Arup Aimsun
model layout provide slip lanes (as per the SMEC report) however the
tender design documents do not include this arrangement. This
discrepancy should be reviewed and modified accordingly.

Furthermore, it is unclear whether the identified upgrades will be
delivered by the opening stage of the development.

It is relevant to note that the intersection of Baker Street / Wentworth
Avenue has been identified as requiring upgrade to a signalised
intersection. Botany Council's Section 94 Contributions Plan outlines the
required funding to implement this upgrade.
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Review of ARUP Transport Impact Assessment

Section
Reference
4 2 External

Summary

The Transport Impact Assessment identifies four external access

Cardno
Comment

Figure 19 of the Transport Impact Assessment identifies a single priority

Site Access is to th dd | th ) access point to Heffron Road, however Figure 17 and 18 identify two (2)
(ETEITYSINEIE 158 N2 | A2 HREfEe] @ E eI, (e, access points onto Heffron Road. Clarification is sought with regard to
> Two current approved road accesses from Banks Avenue to the  the proposed access arrangement and detailed layouts of these

west of the site (unnamed); |nter_s_ecl|ons |dent|_fy|ng any lost parking, kerb adjustmenls_ etc.
Additionally, a turning warrant assessment should be provided to
> The current Meriton Boulevard left in and left out access to establish the need (or otherwise) for dedicated turning lanes along
Bunnerong Road; and Heffron Road to facilitate safe and efficient turning.
> An all movement priority access to Heffron Road, north of the
site.

511 Traffic  The Transport Impact Assessment mentions that the trip generation  For high density developments, the Technical Direction provided data

Generation rate was determined as a function of the mode share for the for developments in St Leonards, Chatswood, Cronulla, Rockdale and
development by calculating the peak hour rations between the sites  parramatta. Trip generation in the peak period vary from these sites
from _Lhe Ttgchnlcal Dlrectwgn (I‘DT 20153223{4?) atr:]d taking 'ng:' " between 0.07 to 0.32 trips per unit. These locations however have a
consideration non-car mode share as o for the surveyed sites train station located within close proximity which could result in a lower
and 38% for the JTW data. The resulting trip generation rates are: vehicle trip generation rate P y

«  Weekday AM = 0.277 trips / unit Pg :

_ As noted in Section 2.5 of the Transport Impact Assessment, JTW data

«  Weekday PM = 0.217 trips / unit indicates that inbound and outbound trips to the area are predominately

«  Weekday Noon = 0.246 trips / unit made of carlrips (62% anq 57% refspectively)_ Further information )
should be provided regarding the sites used as part from the Technical
Direction and the travel similarities of the proposed developments to
these developments.
It is acknowledged that the adopted trip generation rates are generally
consistent with the previous studies undertaken by Arup however the
calculation / methodology is not clear where adjustments based on car
mode share and factored Journey to Work rates are applied.
Clarification is sought in regard to the methodology of the trip generation
calculation, noting the discrepancy in existing journey to work patterns
and the suggested modal shift (see further).

512 Further information is required to detail how the Transport Impact
The Transport Impact Assessment provides average person per X

Forecast . . . ) ) Assessment has come to the conclusion of the above average person

Mode Split peak hour trips rates for high density residential developments
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Section

Reference

521 Car
Parking

Review of ARUP Transport Impact Assessment

Summary
based on Journey to Work and the RMS Technical Direction (TDT
2013/04a). These trip rates are provided as follows:
> Weekday AM: 0.725
> Weekday PM: 0.592
> Weekend Noon: 0.660

The Transport Impact Assessment, in Table 4, outlines the
forecasted mode split by type of travel and the number of trips per
peak period. The mode splitin this table varies quite significantly to
the travel pattern data provided in Section 2 5 of the document. The
two datasets are shown below.

| Mode | Inbound trips to work | Outhound trips to work |
Train 4% 3%
Bus 11% 19%
Car 62% 57%
Walk B G
Other 3% 4%
Did Not Travel 15% 12%
Total *o 100% 100"
Toral Trips 4466 3622
Source: BTS, 2011
Mode AM Peak Hour PM Peak Hour Weekend Peak Hour
% Number % Number % Number
Train 6% | 5% 60 5% 66
Bus 3% 450 il% in 4% 416
I Car 8% [ 469 I 30% [ 167 [ H% 416
Walk e | oW | owe | o | 1% 131
Other §% 95 6% ™ ™ 88
. Total 100% | 1226 . 100% [ 1002 [ 100% 1116

The Transport Impact Assessment provides newly proposed parking
rates that are recommended to be updated based on the Bayside

Cardno
Comment

trip rate per peak hour. The average person trip rate per peak hour, in
particular for the PM peak, seems low.

Comparing the two tables, bus travel for the proposed development
against the surrounding fravel zones increases by approximately 20%
whilst car trips drop by approximately 40%.

The Transport Impact Assessment should provide evidence to back the
decision to increase use of bus services and the decrease in car trips.
No suggestion has been made in the Transport Impact Assessment that
suggests the shift in travel mode. In particular, reference should not be
made to the extension of the Sydney Light Rail and the Sydney Metro
West, which:

= Are unlikely to be extended; and

> |If extended, are unlikely to be a preferred mode of travel given the
distance and the lack of supporting public transport connection and
parking at the destination.

The JTW dataset provided as part of the Section 2.5 of the document
groups ferry/tram, other modes and modes not stated into the
categorisation of “other”.

No information has been provided as to why the aforementioned travel
modes have increased from 3-4% to 8-9%. Reference to the Sydney
Light Rail should be avoided for the reasons mentioned above.

No evidence has been provided regarding the increase in walking trips
for the proposed development.

The Transport Impact Assessment should provide information regarding
to the increase in walking trips as the preferred mode of travel. No
details have been provided regarding changing land use have been
suggested to support growth in walking trips in the peak period.

The proposed car parking rates are considered quite low for the location
of the development. The recommendation to support mode shift to

23 October 2017
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Review of ARUP Transport Impact Assessment Cardno
Section Summary Comment
Reference
DCP and the rates approved as part of the developments Stage 1 public transport options is supported by this consultant however on this
masterplan. The proposed parking rates at generally 50% less than  occasion, given the location and connection to public transport services,
those outlined in the DCP and the masterplan. Detalls of the car it is unlikely that is an opportunity to shift 50% of car parking needs.
parking rates are provided below. The Transport Impact Assessment makes reference to the 2002 RTA
Development type | Part 3A/9D BBDCP | Approved Stage 1 Propused rates Guide to Traffic Generating Developments, however comparing the
masterplan parking rates to those in the Technical Direction (TDT 2013/04a)
Residential flat buildings indicates that the proposed parking rates are too low.
Smudio / 1 bedroom | | space per apartment 1 space per apartment | 0.5 space per apartiment
apartients The Technical Direction provides the number of units and parking
2 bedroom 2 spaces per apartment | 1.5 space per apartment | | spaces per apartment spaces for high density developments in St Leonards, Chatswood,
2‘::;::: Yemom—— Forovponm—il FY poovenn Parramatta, Pyrmont, Liberty Grove, Rockdale and Cronulla. The
apartments apartment parking rates for these developments are generally 25-50% higher than
Visitor parking 1 space per 5 1 space per 10 1 space per 10 those proposed for the development
apartments apartnents aparments
Commercial | Retail | Infrastructure Given the location of the development compared to public transport
Shops 1 space per 25m° 1 space per 40m 1 space per 40m’ services and given the current Journey to Work data indicating that
Childeate | space per 2 | space per 2 | space per 2 approximately 60% of inbound and outbound journeys are undertake by
employees employees employees vehicles, it 1s unlikely that a reduction of car park rates will shift
| space per 5 children | 1 space per 5 children | 1 space per 5 children commuters to public transport; rather it is likely to push parking
1 pick-up and set-down | 1 pick-up and set-down | | pick-up and set-down demands onto the external road network.
space per 20 children, space per 20 children, space per 20 children,
No information is provided on the type and location of these
developments referred to in the Transport Impact Assessment review of
The Transport Impact Assessment reviewed 2011 Census data on Census data. Reference should be made to developments with similar
car ownership for multi-dwellings in the surrounding suburbs characteristics and locality. Nevertheless, it has been successfully
(Botany, Pagewood, Hillsdale, Banksmeadow, Maroubra and argued that gntalymsfoftCe?sus da;a fokthfe pyrpttheﬁoi car pDarkl?g .
- provision is but one factor to consider. Referring to Botany Developmen
Kingsford). These are rales are shown below. Pty Ltd v Council of the City of Botany Bay [NSW] NSWLEC 1073 where
Units (in area) No. Units No. Cars Required Rate ~ COMMIssioner Brown stated that “census data is helpful in determining
One bedroom studio 1245 205 0.7189 an appr_opnare parking howgver it sf_ioufd be the sq-‘e measure in
determining whether a parking rate is approptiate in a certain area. In
[wo bedroom 3301 3376 10141 the absence of a more comprehensive parking survey, census data
Three bedroom + 1940 2403 1.2387 alone, in my view, is an insufficient reason to abandon the parking rate
Total 8493 8685 1.0226 in DCF 2013 for the site” (paragraph 76). Similarly, the same
commentary was provided for Turner Architects v City of Botany Bay
Council [2016] NSWLEC 1186 where Commissioner O’'Neill states “In
principle, actual demand for parking, as demonstrated by census data,
23 October 2017 Cardno 7
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Review of ARUP Transport Impact Assessment Cardno

Section Summary Comment
Reference

The Transport Impact Assessment justifis the reduced proposed is arfam‘ iha? would generaﬂyj inform Counc.f.fs approach for formulating
tes b tina th it of the devel th 4 oubli their palicy in regard to parking requirements and consequently the next

rates by noling the support of the development by gop pubfic iteration of a development control plan which reflects that policy, and is

transport networks both planned and under construction. The report o1 necessarily an appropriate justification for exercising flexibility in

notes that the potential Light Rail extension and potential Sydney regard a standard set by a development control plan. This is because
Metro connection may be within walking distance of the site and will  Council policy regarding parking requirements will inevitable be
further encourage mode shift away from the cars, hence reducing informed by many factors, of which the current or historic parking

the parking rates. demand as demonstrated by census data is but one” (paragraph 40).

In view of the above, the justification for a significant variation to
Council’'s DCP parking requirement and the parking rate adopted for the
Stage 1 development is not supported based on the current application.

The discussion of extending the Light Rail and Sydney Metro is not
applicable to be used as support of a reduced car parking rate. The
Transport Impact Assessment itself in Section 5.4.3 on page 27 notes
that “given the distance (of the stop of the extended Light Rail route)
from the site, there is still expected to be less walk-up of this mode
compared to bus and people will likely drive to a commuter car park”.
Additionally the report in Section 5.4.4 on page 27 questions the
uncertainty of the Sydney Metro indicating that “given the uncertainty of
the project (Sydney Metro), no mode split to this mode have been
assumed”.

It is suggested that the parking rates for the development be considered
without considering the likelihood of an extension to the currently
proposed Light Rail and Sydney Metro routes.

5.4.1 Bus

Infrastructure The Transport Impact Assessment indicates that an additional eight  No confirmation or guarantees are provided that the eight additional bus

bus services during each of the peak hours is required to service services required to service the development will be provided.

U0 SRS CL R I 23 el U B The Transport Impact Assessment should give consideration in the

likelihood that the additional eight bus services are not added to the
service. Without the additional bus services, residents are likely to shift
towards private vehicle mode.

There is no assessment of the existing bus stop capacities or survey
data / documentation of bus capacities to support the expected increase

23 Oclober 2017 Cardno 8
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Section
Reference

5.4.2 Sydney
Light Rail &
543
Potential
Light Rail
Extension

6.1 Traffic
Generation

6.2 Traffic
Modelling
Methodology

Review of ARUP Transport Impact Assessment

Summary

The Transport Impact Assessment suggests that it is likely that
future residents of the site will drive and park at the stop.

Using the aforementioned trip generation rates, the Transport
Impact Assessment has provided the proposed change to
development traffic over a two hour peak period (shown in the table
below).

The Transport Impact Assessment outlines that the future years of
2021 and 2031 were agreed to with Roads and Maritime in
December 2015. Furthermore, the report acknowledges that
background growth as well as surrounding key approved

Cardno
Comment

in demand. Nor is there any indication that discussions have been held
with Transport for NSW with regard to gaining certainty in achieving the
additional eight services required as suggest by the Transport Impact
Assessment.

Parking along streets near future Light Rail stops are likely to be
reconfigured to minimise park and ride. This is to ensure that the street
parking is utilised by residents and short stay visits. Additionally, it is
unlikely that commuter parking will be provided near the Light Rail
stops.

The Transport Impact Assessment should consider a shift to other forms
of transport, including bus services and private vehicles.

It is unclear how the two hour traffic generation was established. The
conversion factor of 1.6 is not supported by any justification or
document reference. This factor needs to be further explained as based
on previous experience with RMS, conversion of two hour volumes to a
one hour volume is based on conversion of 0.55. To replicate a two hour
volume based on a one hour value the inverse would hold true i.e. a
conversion factor of 1.82, not 1.6.

It is unclear how the warehouse traffic generation was derived for the
two hour time period. This provides a significant reduction during both
the weekday AM and PM period (397 trips).

Itis unclear if the reduction of 397 trips is based on actual survey
demand during the AM and PM period or whether this is a theoretical
calculation based on GFA. It is understoed that the current operation of
the site relates to the operations of Port Botany and as such, heavy
vehicle movements and / or peak hour generation may occur outside of
commuter peak hours that have been assessed.

No evidence is provided to demonstrate If the adopted background
growth rate has been accepted by RMS, or whether it is to be informed
by a strategic model of the area which takes into account potential
network and land use changes in 2021 and 2031.

23 Oclober 2017

Iltem 8.5 — Attachment 21

Cardno

1130



Council Meeting

12/06/2019

Review of ARUP Transport Impact Assessment

Section Summary

Reference

Bunnings, Orica Industrial and Masters.

developments have been incorporated into the model, including

Cardno
Comment

Furthermare, it is unclear whether the adopted traffic generation for
Bunnings, Orica Industrial and Masters has been taken from the
respective traffic assessments of these applications. Table 20 of the
Traffic Modelling Report identifies two hour traffic generation however
the source of this information is not provided. The respective traffic
impact assessments for these sites should be referenced and
incorporated into the modelling.

In addition to the Bunnings, Orica Industrial and Masters sites, Westfield
Eastgardens have recently lodged an application for increased
development. The Arup assessment does not take this into
consideration (likely as a result of timing behind the Westfield
submission). A corporative approach should be embarked upon in
detailing cumulative traffic generation and resulting impacts for the area
for both the BATA and Westfield sites.
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3 Review of Arup Traffic Modelling

Table 3-1 Review of ARUP Traffic Modelling

Review of AUP Traffic Modelling
Report

Input Parameter / Model Reference Commentary ' Recommendation
The below review outlines whether an appropriate background image has been used to develop the model. It is critical that an appropriate
background image is used for the model development to ensure that the correct road network and features of the road network are included in the

model.

A1 - Background image file No background image file was provided for the model — n/a
refer item A2.

A2 - Scale of background While no background image was provided, distance n/a
measurements within model corresponded within 2% to the
measurements from online mapping imagery.

A3 - Background co-ordinate system The background coordinate system has been set up with n/a
the correct longitude and latitude.

A4 - Seamless join of map tiles N/A — refer item A1 n/a

A5 - Image legibilily / resolution N/A — refer item A1 n/a

The below review outlines whether the base model parameters and data used for the model development are accurate and reflect best practice.

B1 - Car following parameters No issues identified n/a

B2 - Lane change parameters No issues identified nia

B3 - Acceleration No issues identified n/a

B4 - Driver lane selection No issues identified nia

B5 - Waiting time before diffusion No issues identified n/a

B6 - Speed profiles No issues identified n/a

B7 - Reduced speed areas Traffic management measures have been implemented in  Reduction of the section of Heffron Road where
the models to replicate the following real-line events / Speed Change is implemented to account for the
incidences: side island

* Kerb-side lane closures on Wentworth Avenue
(westbound) between Bunnerong Road / Denison
Street to replicate when on-street parking is allowed

23 October 2017 Cardno 1
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Review of AUP Traffic Modelling

Report
Input Parameter / Model Reference

The below review outlines whether any issues have been identified with the model simulation parameters.

C1 - Model simulation time periods
(including warm-up and warm-down
periods)

C2 - Model time steps
C3 - Random seeds

C4 - Ensure left-side traffic rule has been
applied

C5 - Model units for distance, speed and
acceleration

Commentary
on this road. The traffic management measure
implemented In the model to replicate this Is
considered appropriate.

e School zone on Bunnerong Road (south of
Wentworth  Avenue). The fraffic management
measure implemented in the model to replicate the
school zone is considered appropriate.

« Zebra-crossings at various locations within the
network. The ftraffic management measure
implemented in the model to replicate the traffic
delays caused by the zebra crossings is considered
appropriate.

Traffic calming items on Heffron Road. While the Speed
Change implemented for the raised platform (near the
intersection with Cowper Avenue) is considered appropriate,
the section of Heffron Road where Speed Change
implemented to account for the side island (east of Page
Street) is considered too long. However, this isn't likely to
have a material impact on the model results

Modelled peak hours as follow:

- 7.30AM to 9.30AM (Weekday)

- 4.30PM to 6.30PM (Weekday)

- 11.15AM to 1.15PM (Weekend)

Each model includes a 30 minutes warm-up period
Time steps are 0.8 as per default

Industry standard random seed values have been utilised
throughout the models.

Left-side traffic rules have been correctly applied.

International Standard (SlI) units have been utilised in the
model.

n/a

n/a

n/a

n/a

n/a

Recommendation
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Review of AUP Traffic Modelling
Report

Input Parameter / Model Reference

Commentary Recommendation

The below review outlines the findings of the review of the vehicle data parameters used for the model

D1 — Vehicle types

D2 — Vehicle characteristics and model
distributions

D3 - Vehicle classifications

D4 — Vehicle input flows

D5 — Vehicle demand matrix generation

Standard vehicles types have been utilised in the model.

As the study area is adjacent to an operational container
port, the model documentation should include additional
data / justification of why larger trucks haven’t been included
in the model (note: modelled trucks only have an average
length of 8m and a maximum length of 10m).

Model documentation provided to include
justification for not modelling larger trucks.

Standard vehicles characteristics have been utilised in the Model documentation to be updated to include
model. Justification for the adopted vehicle profiles /
As the study area is adjacent to an operational container distribution.

port, the model documentation should include additional

data / justification to support the adopted vehicle profiles /

distribution.

As the study area is adjacent to an operational container
port, the model documentation should include additional

Model documentation to be updated to include
justification for the adopted vehicle profiles /

data / justification to support the adopted vehicle profiles / distribution.
distribution.
Traffic States have not been utilised in the model. n/a

The matrices have been generated for 15 minute intervals n/a
based on observed profiles.

The below review outlines the findings of the review of the link and centroid parameters used for the model.

E1 - Lane widths

E2 - Placement of lanes

All lane widths in the model have been set to 3.00m. While n/a
i's unlikely that this is correct for all roads in the model, lane
widths are only used for graphical purposes in model and

have no impact on the model results.

Wentworth Avenue has been modelled with only 2 lanes in Model documentation to be updated to include
each direction between Page St and Bank Ave instead of 3 justification for sections of Wentworth Avenue only
lanes in each direction. While this may have been having 2 lanes in each direction in the model.
intentionally implemented in the model to account for on-

street parking, the model documentation does not describe
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Review of AUP Traffic Modelling

Report
Input Parameter / Model Reference Commentary Recommendation

why this is the case (although there is a comment to state Alternatively, model to be updated with correct
that this has been removed in the 2031 scenario). number of lanes for Wentworth Avenue.

E3 - Placement of connectors Connectors and zones have been placed at appropriate n/a
locations.

E4 - Link gradients No gradients were used for this model. Best practice Update model documentation to justify the decision
guidelines would suggest that link gradients should be not to utilise link gradients / slopes in the model.
coded in where significant gradients exist.

ES5 - Lane change settings Adopted lane change parameters considered appropriate. n/a

E®6 - Link/connection structure No issues identified n/a

(roundabout approach)

The below review outlines the findings of the review into the priority behaviour parameters used for the model development.

F1 - Placement of Priority Rules (priority No incorrect priority rules have been identified in the n/a
intersections) models.

F2 - Placement of Priority Rules No incorrect priority rules have been identified in the n/a
(roundabouts) models.

F3 - Headway and gaps Standard values have been adopted in the models. n/a
F4 - Blocking back / Yellow Boxes No issues identified. n/a
F5 - Pedestrian crossings Pedestrian crossings at various locations within the network n/a

have been appropriately accounted for by the use of Section
Incidences throughout the models.

The below review outlines the findings of the review into the vehicle routing dynamic assignment parameters used for the model development.

G1 - Dynamic Assignment Parameters Modelled as 50% static and 50% stochastic (50% static path n/a
is according to the shortest path found in static assignment)
as explained in the traffic report

The below review outlines the findings of the review into the data used for the signalised intersections within the model.
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Review of AUP Traffic Modelling

Report

Input Parameter / Model Reference
H1 — Signalised controlled intersections

H2 — Cycle times

H3 — Intergreen times

H4 — Phase times

H5 — Phase movements

H6 — Priority behaviour within signalised
intersection

H7 — Pedestrian behaviour at signalised
pedestrian crossing

H8 — Detector Locations

Commentary
The signalised intersections within the study area have

been modelled appropriately with actuated traffic signal

confrol in the models.

It is noted that no SCATS (IDM) data was reviewed as part

of this review.

Based on the documented Green Time Proportions, the

cycle times adopted are considered appropriate.

Intergreen times of 6 seconds have been utilised in the

model. This value is considered appropriate and in line with

standard practise.

Based on the documented Green Time Proportions, the cycle

times adopted are considered appropriate.
No data available

Priority behaviour at signalised intersections have been set
up correctly, with the exception of the left turn from Page
Street (S) to Wentworth Avenue (W) In the future year

models.

Pedestrian crossings at various locations within the network
have been appropriately accounted for by the use of Section

Incidences throughout the models.

Detector have been included for actuated signalised
intersections and located at appropriate locations.

Recommendation
n/a

n/a

n/a

CBB to request phase data

SCATS maps and/or IDM data to be included In
report appendix.

Priority marker to be included for the left turn from
Page Street (S) to Wentworth Avenue (W) in the
future year models.

n/a

n/a

The below review outlines the findings of the review into the public transport parameters used for the model development.

11 — Public transport routes

12 — Public transport stop locations

13 — Public transport type/characteristics

The relevant public transport lines have been implemented

in the model.

A bus stop 1s missing in each direction along Bunnerong Rd

between Kingsford St and Maroubra Rd.

Standard parameters have been adopted for the public
transport vehicles

n/a

Mo action required as the impact is likely to be
minimal
n/a
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Review of AUP Traffic Modelling
Report

Input Parameter / Model Reference
14 — Service frequencies / start times

15 = Dwell times

Commentary
Spot-checks undertaken for the public transport plans show
correct timetables have been adopted in the model.

A dwell time of 0 seconds has been used for all public
transport timetables.

The below review outlines the findings of the review into the model calibration.

J1 — Turning counts

J2 — Link counts

J3 — Screenline Traffic

J4 — Check vehicle release

All existing scenarios were run and all scenarios exceeded
the minimum model calibration requirements (note: no
independent validation of the data included in the RDS was
undertaken).

It is noted that some minor variations were found in the
modelled calibration results compared to the results
included in the model documentation.

No link count data was included in the model and not
considered necessary due to the extent of the turning count
data.

No screenline / cordon calibration was undertaken and not
considered necessary due to the extent of the turning count
data

No issues identified relating to unreleased vehicles

The below outlines the findings of the review into the model validation.

K1 — Journey time for general traffic

All existing scenarios were run in order to replicate the
modelled travel times included in the model documentation.
Minor variation was found in all travel times and with the
exception of Route 2 for the AM scenario, was found to be
within the tolerance limits.

Recommendation
n/a

The dwell time adopted in the model is not
considered realistic for all stops/routes. It is
recommended that at least non-zero dwell time be
adopted through the model. It would be desirable if
timed PT stops could be accounted for in the
model, especially if these are observed to impact
on vehicle travel times.

n/a

n/a

n/a

n/a

Modelled travel times for Route 2 AM scenario to
be reviewed / revised as necessary.
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Review of AUP Traffic Modelling

Report
Input Parameter / Model Reference Commentary Recommendation
For Route 2 in the AM scenario, the modelled travel times
were not found to be within the 15% tolerance limits.
The variation may be due fo the model developers utilising
Aimsun version 8.1.1 which is considered outdated
(superseded in November 2015).

K3 - Journey time for buses Journey times have not been reported separately for buses. n/a
While desirable, this is not likely to have a material impact
on the model results due to the relatively low proportion of
buses within the study area.

K2 - Queue lengths Journey travel time was adopted for validation, therefore n/a
gueue lengths are not required for this instance

The following issues have also been noted as part of the model review

» The ftraffic growth methodology for the future year scenarios have been based on estimates and
assumplions. However, to account for non-linear traffic growth issues (e.g. construction of external
infrastructure), the traffic growth assumptions should have been sourced from a strategic transport model.
If a strategic transport model does not exist for the study area, the traffic growth assumptions should have
been discussed and agreed with the Council.

« Section 9.3 of the Traffic Modelling Report (Year 2031) states that "The Year 2031 models were becoming
unstable under the future base models and were prone to lockups as such it was difficult to deduce
meaningful results from the 2031 models”. However, Cardno notes the following:

o Only “Do-Nothing” scenarios have been modelled based on the existing transport network. No
attempts have been made to investigate whether mitigation measures could be implemented to
address the issues identified (e.g. upgrades of intersections or optimisation of traffic signal
operation).

o ARMS memo was issued in July 2016 to provide ‘interim suggested practice’ for congested traffic
models to avoid lock-ups and provide meaningful results. The model documentation does not
provide evidence that any of the suggested methodologies were adopted or attempted.
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4 Summary

Cardno has been commissioned by Bayside Council to undertake an independent peer review of the
Planning Proposal submitted for the British American Tobacco Australasia (BATA) site. Specifically, the
Transport Impact Assessment and Traffic Modelling Report prepared by Arup and currently under
consideration of Bayside Council. The Planning Proposal involves the rezoning of an 8.95ha industrial site
for over 2,068 dwellings, approximately 1,000m? of retail floor space, a 100 place child care centre, and
community facility of up to 4,060m?2.

As a result of the review, Cardno has identified a number of issues that require additional justification and
information to support the findings of the Arup assessment and the Planning Proposal. In summary, the
review has found:

i Given the location of the development compared to public transport services, in combination with
current Journey to Work data indicating that approximately 605 of inbound and outbound journeys
are undertaken by vehicles, it is unlikely that a reduction in car parking rates will shift commutes to
public transport, rather it is likely to push parking demands onto the external road network.

The use of Census data for the purpose of determining car parking provision cannot be solely relied
upon to justify a parking reduction. Council's DCP would take into consideration Census data as well
as another of other factors to determine the appropriate car parking rate.

ii. There is no assessment of the existing bus stop capacities or survey data / documentation of bus
capacities to support the expected increase in demand. Nor is there any indication that discussions
have been held with Transport for NSW with regard to gaining certainty in achieving the additional
eight services required as suggest by the Transport Impact Assessment

iii. It is unclear whether the identified upgrades will be delivered by the opening stage of the
development

It is relevant to note that the intersection of Baker Street / Wentworth Avenue has been identified as
requiring upgrade to a signalised intersection. Botany Council's Section 94 Contributions Plan
outlines the required funding to implement this upgrade. For high density developments, the
Technical Direction provided data for developments in St Leonards, Chalswood, Cronulla, Rockdale
and Parramatta. Trip generation in the peak period vary from these sites between 0.07 to 0.32 trips
per unit. These locations however have a train station located within close proximity which could
result in a lower vehicle trip generation rate.

v, As noted in Section 2 5 of the Transport Impact Assessment, JTW data indicates that inbound and
outbound trips to the area are predominately made of car trips (62% and 57% respectively). Further
information should be provided regarding the sites used as part from the Technical Direction and the
travel similarities of the proposed developments to these developments.

Clarification is sought in regard to the methodology of the trip generation calculation, noting the
discrepancy in existing journey to work patterns and the suggested modal shift

V. Bus travel for the proposed development against the surrounding travel zones increases by
approximately 20% whilst car trips drop by approximately 40%.

The Transport Impact Assessment should provide evidence to back the decision to increase use of
bus services and the decrease in car trips. No suggestion has been made in the Transport Impact
Assessment that suggests the shift in travel mode. In particular, reference should not be made to the
extension of the Sydney Light Rail and the Sydney Metro West, which:

- Are unlikely to be extended, and

- If extended, are unlikely to be a preferred mode of travel given the distance and the lack of
supporting public transport connection and parking at the destination.

The JTW dataset provided as part of the Section 2.5 of the document groups ferry/tram, other modes
and modes not stated into the categorisation of “other”. No information has been provided as to why
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the aforementioned travel modes have increased from 3-4% to 8-9%. Reference to the Sydney Light
Rail should be avoided for the reasons mentioned above.

No evidence has been provided regarding the increase in walking trips for the proposed
development. The Transport Impact Assessment should provide information regarding to the
increase in walking trips as the preferred mode of travel. No details have been provided regarding
changing land use have been suggested to support growth in walking trips in the peak period

vi. The forecast traffic generation has been provided as a two hour volume based on a conversion
factor of 1.6 for one hour trip generation rates. This conversion factor is not explained with
supporting justification or referencing. This factor needs to be further explained as based on previous
experience with RMS, conversion of two hour volumes to a one hour volume is based on conversion
of 0.55. To replicate a two hour volume based on a one hour value the inverse would hold true iLe. a
conversion factor of 1.82, not 1.6.

il The forecast traffic generation takes into consideration the existing warehouse us on the site, by
reducing the overall traffic generation by 397 trips in the AM and PM peak (two hour peak flows). It is
unclear how the warehouse traffic generation was derived for the two hour time period. This provides
a significant reduction during both the weekday AM and PM period (397 trips).

It is unclear if the reduction of 397 trips is based on actual survey demand during the AM and PM
period or whether this is a theoretical calculation based on GFA. Itis understood that the current
operation of the site relates to the operations of Port Botany and as such, heavy vehicle movements
and / or peak hour generation may occur outside of commuter peak hours that have been assessed

wiil. It is unclear whether the adopted traffic generation for Bunnings, Orica Industrial and Masters has
been taken from the respective traffic assessments of these applications. Table 20 of the Traffic
Modelling Report identifies two hour traffic generation however the source of this information is not
provided. The respective traffic impact assessments for these sites should be referenced and
incorporated into the modelling

In addition to the Bunnings, Orica Industrial and Masters sites, Westfield Eastgardens have recently
lodged an application for increased development. The Arup assessment does not take this into
consideration (likely as a result of timing behind the Westfield submission). A corporative approach
should be embarked upon in detailing cumulative traffic generation and resulting impacts for the area
for both the BATA and Waestfield sites.

IX. A detailed sample audit has been undertaken for the Bunnerong Road AIMSUN micro simulation
models developed by Arup. This audit has detailed a number of concerns and potential areas of
improvement

Many of the items identified within the audit process are undesirable and would ideally be corrected,
their presence is unlikely to affect the overall operation of the model on a network wide basis. Their
presence will however affect the localised, detailed operation of the network in specific locations and
could impact on the assessment of potential options. Nevertheless, the items raised above with
regard to seeking clarification on frip generation rates, cumulative traffic impacts and forecast traffic
generation need further justification that may impact the underpinning assumptions of the modelling
which could significantly impact the reported results.
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: Transport

Roads & Maritime
Q%va Services

00777444

12 April 2019

Cr Bill Saravinovski
Mayor of Bayside Council
PO Box 21

ROCKDALE NSW 2213

Dear Cr Saravinovski

Thank you for your letter to the former Minister for Roads, Maritime and Freight about the
Wentworth Avenue intersection upgrades at Page and Baker Sireets, Pagewood. | have
been asked to respond to you.

Roads and Maritime Services does not have funding in its current forward works program to
provide additional funds for this project. Roads and Maritime understands the upgrades are
developer funded and Council delivered to improve the efficiency of a local road.

While it is appreciated that Council is carrying out works on Wentworth Avenue, it is
understood that the local road upgrades on approach to the intersections on Wentworth
Avenue are required to offset the traffic impacts of the proposed development. Roads and
Maritime understands the project is also intended to improve traffic exiting Page Street and
improve efficiency of school arrivals and departures.

Roads and Maritime is aware of other developments and planning proposals in the area
which may also contribute to delays on these local roads. Council may consider seeking
additional developer contributions towards the provision of local and regional road upgrades
such as this project (for example, through Council's Section 7.11 plans and other planning
agreements).

If you would like to discuss this matter further, please contact Rachel Davis, Senior Strategic
Land Use Coordinator on (02) 8849 2702.

Yours sincerely

o

James Hall
A/Senior Manager Strategic Land Use
Sydney Planning, Sydney Division
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