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Executive Summary

The intention of the Planning Proposal (PP) is to create a planning regime that supports development
of the land in a generally consistent manner to that of the existing Southlake’s Estate. The PP would
provide greater flexibility and choice in residential land and housing product and the provision of a public
recreation area within and adjacent to a realigned drainage corridor and the provision of a new
neighbourhood centre within the south east urban release area of Dubbo from that currently available
under the homogenous residential zoning regime of the Dubbo Local Environmental Plan 2011 (LEP).

The proposed rezoning and subsequent changes to the minimum allotment size of the LEP would
facilitate a Master Planned Neighbourhood that would provide;

. Greater flexibility and choice in residential land and housing product within the south east urban
release area and the greater residential market of Dubbo. In particular, increasing the medium
density and housing choice options in proximity to proposed local collector roads, recreation areas
and commercial zones;

. An additional neighbourhood business centre supporting additional local business opportunities
in convenient locations for the future residents of the south east of Dubbo; and

. Public recreation areas within and adjacent to the realigned drainage corridor providing
opportunities for passive and active recreation for residents of the south east of Dubbo through
the landscaped corridor that incorporates cycle ways, footpaths, decorative lakes and parklands.

It is anticipated that primarily the PP would facilitate;

o A combination of single and two storey low density development with some higher building heights
achieved upon larger medium density development;

. A neighbourhood business centre of a similar building height to that of surrounding development
adjoining and with direct pedestrian and road links to public recreation land and the local road
network;

. A retail GFA greater than 1,000m2 providing the consent authority has considered the economic

impact of proposed retail development is satisfied that the development will not have an impact
on the commercial hierarchy of Dubbo;

. A retail centre which permits the provision of a gym or like use as defined under the DLEP as
recreation facility (indoor);

. Varied infrastructure designed to provide stormwater management integrated into the design of
proposed landscaped recreation areas; and

. Recreation and suitable landscaped areas to enhance the amenity of the local area.

This PP affects the Land Zoning Map — Sheet LZN_008B and the Minimum Lot Size Map — Sheet

LSZ 008B of the Dubbo Local Environmental Plan 2011 (DLEP). In particular, the PP affects three (3)

separate land holdings (Lot 503 DP 1152321, Lot 12 DP 1207280 & Lot 399 DP 1199356) within the

South East of Dubbo bounded by Boundary Road to the north, Henessy Road to the south Sheraton

Road to the east and the existing Southlakes Estate to the west.

This PP seeks to rezone:

. part of the existing R2 — Low Density Residential land to R1 - General Residential land;

. part of the existing R2 — Low Density Residential land to B1 - Neighbourhood Centre;

. part of the existing R2 — Low Density Residential land to RE1 — Public Recreation by the
realignment of the existing drainage corridor land (Lot 503 DP 1152321);

The PP seeks to amend the minimum lot sizes for the land affected by the amended rezoning, as follows:

3 The southern portion of R2 zoned land to comprise a minimum lot size range of 600m2 to 4000m?Z;
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. R1, RE1 & B1 zoned land comprise no minimum lot size;

The R1 and B1 land have been chosen to facilitate higher density residential land options and
commercial use land options adjacent to or within close proximity to public recreation land, walkways,
and drainage reserves. It is envisioned that the PP would assist in providing a more flexible development
suite and potential subdivision layout for each future site within the indicative lot layout of the PP than
that currently achievable under the homogenous R2 zoned land.

Due to the minor nature of the proposal, approval of the planning amendments is sought from the
Director-General of the Department of Planning as part of the Gateway Determination.

Details of the proposal’'s compliance with all applicable strategic, regional, and local planning
instruments, state environmental planning policies, and ministerial directions are contained in the body
of this report.

This PP has been prepared in accordance with the NSW Department of Planning’s (DoP) advisory
documents ‘A Guide to Preparing Local Environmental Plans’ and ‘A Guide to Preparing Planning
Proposals’.
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Background

1.1 INTRODUCTION

Maas Group Properties have prepared this PP to support a proposed amendment to the Dubbo Local
Environmental Plan 2011. This PP affects the Land Zoning Map — Sheet LZN _008B and the Minimum
Lot Size Map — Sheet LSZ_008B of the Dubbo Local Environmental Plan 2011 (DLEP). In particular,
the PP affects three (3) separate land holdings (Lot 503 DP 1152321, Lot 12 DP 1207280 & Lot 399 DP
1199356) within the South East of Dubbo bounded by Boundary Road to the north, Henessy Road to
the south Sheraton Road to the east and the existing Southlakes Estate to the west.

This land is nearing readiness for development as the existing residential estate of Southlakes progress
east towards the property boundary.

The proposed rezoning and subsequent changes to the minimum allotment size of the LEP would
facilitate a Master Planned Neighbourhood that would provide;

e Greater flexibility and choice in residential land and housing product within the south east
urban release area and the greater residential market of Dubbo. In particular, increasing the
medium density and housing choice options in proximity to proposed local collector roads,
recreation areas and commercial zones;

e An additional neighbourhood business centre supporting additional local business
opportunities in convenient locations for the future residents of the south east of Dubbo; and

e Public recreation areas within and adjacent to the realigned drainage corridor providing
opportunities for passive and active recreation for residents of the south east of Dubbo
through the landscaped corridor that incorporates cycle ways, footpaths, decorative lakes and
parklands.

It is anticipated that primarily the PP would facilitate;

e A combination of single and two storey low density development with some higher building
heights achieved upon larger medium density development;

e A neighbourhood business centre of a similar building height to that of surrounding
development adjoining and with direct pedestrian and road links to public recreation land and
the local road network;

e A retail GFA greater than 1,000m?2 providing the consent authority has considered the
economic impact of proposed retail development is satisfied that the development will not
have an impact on the commercial hierarchy of Dubbo;

e Arretail centre which permits the provision of a gym or like use as defined under the DLEP as
recreation facility (indoor);

e Varied infrastructure designed to provide stormwater management integrated into the design
of proposed landscaped recreation areas;

e Recreation and suitable landscaped areas to enhance the amenity of the local area.

This PP affects the Land Zoning Map — Sheet LZN_008B and the Minimum Lot Size Map — Sheet
LSZ_008B of the Dubbo Local Environmental Plan 2011 (LEP).

The proposal is considered to be of a minor nature and in this respect approval is sought from the
Director-General of the Department of Planning as part of the Gateway Determination.

Details of the proposal’s compliance with relevant strategic, regional, and local planning instruments,
state environmental planning policies, and ministerial directions are contained in the following sections.
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SCOPE OF REPORT

This PP has been prepared in accordance with the NSW Department of Planning’s advisory documents
‘A Guide to Preparing Local Environmental Plans’ and ‘A Guide to Preparing Planning Proposals’. The
latter document requires the PP to be provided in four (4) parts, those being;

Part 1 — A statement of the objectives or intended outcomes of the proposed LEP;
Part 2 — An explanation of the provisions that are to be included in the proposed LEP;

Part 3 — The justification for those objectives, outcomes, and provisions and the process for
their implementation;

Part 4 — Mapping; and

Part 5 — Details of the community consultation that is to be undertaken on the Planning Proposal.

It is noted that Part 4 would be confirmed following a Gateway Determination of this Planning Proposal
by the NSW Department of Planning and Environment.

1.3

STRUCTURE

This PP is provided in the following structure;

Section 2 provides an overview of the subject site; the development intent; and development
constraints;

Section 3 provides a statement of the objective and explanation of provisions of the PP;

Section 4 provides justification regarding the need for the PP; outlines its relationship to
strategic planning strategies; and overviews the environmental, economic, and social impacts
of the proposal;

Section 5 provides the proposed mapping amendments relating to the Planning Proposal area;
and

Section 6 details how community consultation is to be undertaken with respect to the PP.
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Overview

21 THE SUBJECT SITE

2.1.1 SITE DESCRIPTION AND LOCATION

This Planning Proposal (PP) affects a portion of land known identified as Lot 399 DP 1199356, Lot 12
DP 1207280 & Lot 503 DP 1152321 within the South East Urban Release Area of Dubbo bounded by
the future extension of Boundary Road to the north, Henessy Road and its future extension to the south
and the eastern extent of the Southlakes Estate to the west and Sheraton Road to the east.

This land is nearing readiness for development as the existing residential estate development of
Southlakes progress east towards the property. This land is located within the visible transition and
eastern edge of Dubbo’s South Eastern Urban Development Precinct, being the Sheraton Road and
Hennessy Road corridors.

Plate 1 provides an aerial view of the land relative to the city of Dubbo and surrounding development
which is the subject of this PP.

Plate 1: Aerial view of the subject land, Dubbo City and surrounding development (source:
WWW.Mmaps.sixnsw.gov.au)

2.2 DEVELOPMENT INTENT

The intention of the Planning Proposal (PP) is to provide;

. Greater flexibility and choice in residential land and housing product within the south east urban
release area and the greater residential market of Dubbo. In particular, increasing the medium
density and housing choice options in proximity to proposed local collector roads, recreation areas
and commercial zones;
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. A neighbourhood business centre to compliment the south east urban release area with retail
services and providing additional local business opportunities; and

. Public recreation areas within and adjacent to the realigned drainage corridor providing
opportunities for passive and active recreation for residents of the south east of Dubbo through
the landscaped corridor that incorporates cycle ways, footpaths, decorative lakes and parklands

It is anticipated that primarily the PP would facilitate;

e A combination of single and two storey low density development with some higher building
heights achieved upon larger medium density development;

e A neighbourhood commercial centre complimenting the surrounding urban release area and
its development adjoining and with direct pedestrian and vehicle links to public recreation land
and the local road network;

e A retail GFA greater than 1,000m?2 providing the consent authority has considered the
economic impact of proposed retail development is satisfied that the development will not
have an impact on the commercial hierarchy of Dubbo;

e A retail centre which permits the provision of a gym or like use as defined under the DLEP as
recreation facility (indoor);

e Varied infrastructure integrated with the future road and landscaped recreation areas;

e Landscaped recreation spine through the estate that enhances the amenity and connectivity
of the estate, its residents and all the various uses within.

2.21 EXISTING ZONE REGIME AND PERMISSIBILITY

The existing Land Zoning Map — Sheet LZN _008B describes a land zoning regime for the site of R2 —
Low Density Residential with RE1 — Public Recreation Area for Lot 503 being the existing land used to
convey overland stormwater through the site.

The current R2 zoning application across the south east precinct results in a large expanse of land area
with a predominantly homogenous residential development potential and without a broad choice of
building types supported by a future neighbourhood centre.

The nearest local ‘business’ centres are approximately 2km to the north and west from the sites north
western corner (via either Boundary Road and Wheelers Lane) with other business zoned land located
along the Mitchell Highway (Cobra Street) to the east and west.

The B1 Local Centre Zone land use table is a closed table and does not permit the use of land zoned
B1 for use as a ‘recreation facility (indoor). A DLEP B1 land use table extract is provided below:

Zone B1  Neighbourhood Centre
1 Objectives of zone

+ To provide a range of small-scale retail, business and community uses that serve the needs of
people who live or work in the surrounding neighbourhood.

+ To ensure the growth of each neighbourhood centre is consistent with the commercial hierarchy
of the City of Dubbo.

2 Permitted without consent
Environmental protection works; Home-based child care; Roads
3 Permitted with consent

Amusement centres; Boarding houses; Business premises; Car parks; Child care centres;
Commercial premises; Community facilities; Educational establishments; Entertainment facilities;
Environmental facilities; Function centres; Health consulting rooms; Home businesses; Home
industries; Home occupations; Information and education facilities; Medical centres;
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Neighbourhood shops; Passenger transport facilities; Places of public worship; Respite day care
centres; Shop top housing; Signage; Tourist and visitor accommodation; Veterinary hospitals;
Waste or resource transfer stations; Water reticulation systems

Prohibited

Advertising structures; Bed and breakfast accommodation; Bulky goods premises; Cellar door
premises; Farm stay accommodation; Garden centres; Hardware and building supplies; Kiosks;
Landscaping material supplies; Markets; Office premises; Plant nurseries; Pubs; Restricted
premises; Roadside stalls; Rural supplies; Timber yards; Vehicle sales or hire premises; Any
other development not specified in item 2 or 3

Plate 2 below details the current land zoning regime within the South East Precinct.

Plate 2: DLEP 2011 Zoning Map LZN_008B extract (Source: www.legislation.nsw.gov.au)

Additional local provisions also apply to the shops in Zone B1 Neighbourhood Centre as prescribed by
Clause 7.12 of DLEP the objective of this clause is to maintain the commercial hierarchy of Dubbo by
encouraging retail development of an appropriate scale within neighbourhood centres. Subclause (2)
does not allow Council to grant development consent to retail development that will exceed a GFA of
1,000m?2. Clause 7.12 extract of the DLEP is provided below:

7.12 Shopsin Zone B1 Neighbourhood Centre

(1)
()

@)

The objective of this clause is to maintain the commercial hierarchy of Dubbo by encouraging
retail development of an appropriate scale within neighbourhood centres.

Despite any other provision of this Plan, the consent authority must not grant development
consent to development for retail premises on land within Zone B1 Neighbourhood Centre if the
gross floor area of the development will exceed 1,000 square metres.

Before granting consent to development for the purpose of shops having a gross floor area of 500
square metres or greater, in either one separate tenancy or any number of tenancies, the consent
authority must consider the economic impact of the proposed development and be satisfied that
the proposed development will not have an adverse impact on the commercial hierarchy of
Dubbo.
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2.2.2 EXISTING MINIMUM LOT SIZE RESTRICTIONS

Upon viewing the LEP Minimum Lot Size Map — Sheet LSZ_008B the predominant minimum lot size for
the majority of R2 zoned land upon the site is 600m? with a minimum lot size of 4000mZ2for land adjoining
Henessy Road.

Southlakes Estate

The existing residential land within the developed Southlakes Estate is comprised of:
- R1 zoned Land adjoining the stormwater ‘lakes’ system with no minimum lot size;
- R1 zoned land adjoining the stormwater ‘lakes’ system with a minimum lot size of 300m?;

- R2 zoned land adjoining the creek lake system and also generally comprising the majority of
the sites land mass with a minimum lot size of 600m2;

- R2 zoned land in the southern portion of the site north of Hennesy Road with a minimum lot
size of 2000m?

Business and Recreation Land

No minimum lot size is applicable for business zoned land or public recreation land consistent with the
general provisions of the LEP as detailed upon the current LEP minimum lot size map shown in Plate 3
below.

The current minimum lot size application across the south east precinct results in a large expanse of
land area with a predominantly homogenous residential development potential in the form of standard
low density residential subdivision.

Plate 3 below details the current minimum subdivision allotment size regime permissible under the LEP
within the South East Precinct. The site is outlined in red.

Plate 3: DLEP 2011 Minimum Lot Size Map LSZ_008B extract (Source: www.legislation.nsw.gov.au)
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2.23 PROPOSED ZONE REGIME

The intention of the rezoning is to provide;

A combination of single and two storey low density development with some higher building
heights achieved upon larger medium density development;

A neighbourhood commercial centre complimenting the surrounding urban release area and
its development adjoining and with direct pedestrian and vehicle links to public recreation land
and the local road network;

A retail GFA greater than 1,000m?2 providing the consent authority has considered the
economic impact of proposed retail development is satisfied that the development will not
have an impact on the commercial hierarchy of Dubbo;

A retail centre which permits the provision of a gym or like use as defined under the DLEP as
recreation facility (indoor);

Varied infrastructure integrated with the future road and landscaped recreation areas;

Landscaped recreation spine through the estate that enhances the amenity and connectivity
of the estate, its residents and all the various uses within.

Plate 4 below shows the proposed zoning amendments within the South East Precinct.

Plate 4:

Proposed zoning plan extract (Geolyse Pty Ltd 114135_19B_TP02)

The proposed zoning regime has been developed to;

Provide a for a variety of housing types and densities;

Provide higher density residential living adjacent to or within close proximity to neighbourhood

shops, public recreation land, cycle ways, walkways, and drainage reserves;

Provide low density housing within a landscaped setting on the fringe of the Dubbo urban area;
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. Provide a range of small-scale retail, business and community uses that serve the needs of
people who live or work within the immediate surrounding neighbourhood whilst ensuring the
economic viability of the Dubbo CBD and surrounding business zones

. Provide land for infrastructure and related uses;
. Provide land to be used for public open space and recreational purposes; and
. Enhance existing drainage infrastructure land and its surrounding natural environment for

recreational use.

2.24 PROPOSED MINIMUM LOTS SIZE REQUIREMENTS

In accordance with the Land Zoning Map LZN_008B and Lot Size Map LSZ_008B of the Dubbo Local
Environmental Plan 2011 (LEP), the identified R1 — General Residential land is accompanied by no
minimum lot size and a minimum lot size of 450m?2 and the maijority of the identified R2 — Low Density
Residential land is accompanied by a minimum lot size of 600m? with the remaining R2 land having a
minimum lot size of 800m?2 and 2000m2. No minimum lot size applies to RE1 or B1 zoned land of the
LEP generally consistent with that immediately to the west.

The proposed B1 zone is approximately 19,500m?2 in area with approximate dimensions of 209.5m
(Boundary Road frontage) and 93m (drainage reserve frontage).

Plate 5 below shows the proposed minimum lot size amendments within the South East Precinct.

Plate 5: Proposed lot size plan extract (Geolyse Pty Ltd 114135_19B_TP04)

As stated above, the intention of the amendment to the minimum allotment size for residential zoned
land is to provide greater flexibility and choice in residential land and housing product within the south
east land release areas and the greater residential market of Dubbo.

As the future development of these sites would facilitate the establishment of different types of
residential development and lots beyond that currently achievable under the LEP land zoning and lot
size provisions.

PAGE 10
PLANNING PROPOSAL REPORT INCL APPENDIX A



PLANNING PROPOSAL
MAAS GROUP PROPERTIES

No minimum lot size is provided for B1 and RE1 zoned land consistent with current minimum lot size
requirements under the Dubbo Local Environmental Plan 2011.

In this regard an amendment to the abovementioned Land Zoning and Lot Size provisions of the LEP
would be required in order for the future development of these sites to be permissible and compliant.

2.2.5 ANTICIPATED DEVELOPMENT TYPOLOGIES

Itis anticipated that primarily the PP would facilitate a combination of single and two storey development
with the majority of development being single storey in height.

The following types of housing to be provided within the R1 zoned land would be:

1. Traditional medium density (multi dwelling housing) development generally in the form of
attached 2 bedroom single storey dwellings approximately 4 to 6 dwellings long.

2. Small lot housing (attached and semi-detached dwellings), generally where divided by through
roads and drainage corridors and in the form of attached and detached dwellings with minimal
private curtilage upon local through roads.

3. Integrated house and land development (Multi dwelling housing, attached dwellings, semi-
detached dwellings, and dwellings) with private roads, open space and community facilities.

It is anticipated that the R1 zoned areas would be developed with a mix of all forms of housing ranging
from the traditional medium density housing to integrated house and land development.

It is envisaged that the R2 zoned areas would be developed with a mix of traditional house and land
development with larger lot living located along the southern fringe.

It is anticipated that the B1 zoned land would be developed with a local neighbourhood business centre
that provides a range of supporting retail uses centred around a supermarket with associated parking,
loading and unloading, and landscaped areas.

It is envisaged that the RE1 zoned land would be landscaped with a range of vegetation and developed
with decorative lakes children’s playground and footpaths to provide active and passive recreation areas
for residents.

Examples of concept development designs have been compiled to give Council an understanding of the
general form and style of development anticipated for the proposed zones are provided at Appendix A.

226 PROPOSED DEVELOPMENT OBJECTIVES

The development of the land is to be developed generally in accordance with the following objectives

. Provide for a neighbourhood centre, attached dwellings and multi dwelling housing in areas of
increased amenity including land adjoining or opposite:

o0 Neighbourhood centre shops;
o Parks and open space; and
o Drainage land corridor.
. Provide opportunities for community open space integrated into the subdivision design.

. Provide opportunities for an increased range of smaller residential lot sizes and varied housing
product to the community whilst not preventing the development of detached, single storey
dwellings and provide options to make these housing options easier to deliver.

. Provision of local roads including loop roads and laneways for traffic circulation through these
areas.

It is noted that future development would be required to be designed in accordance with the objectives
of the Dubbo Local Environmental Plan 2011 and Dubbo Development Control Plan 2013, in particular
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the development controls for privacy, noise, streetscape amenity and parking provision would be
maintained.

In addition to the above objectives it is anticipated that each land use zone would be developed with
consideration to the following general objectives:

R1 zoned land

. Provide housing with access to the landscaped ‘lakes’ corridor which facilitates an active
recreation link between the residential zoned land and the neighbourhood centre;

. Provide both local loop roads and lane ways through the larger land areas to create an efficient
subdivision layout with effective vehicle and pedestrian circulation;

. Provide varied lot sizes and housing product opportunities integrated with community facilities
and open space areas upon larger land areas;

o Provide varied medium density housing options upon smaller land areas including those adjoining
and adjacent to opens space and commercial areas;

The market is considered able to provide sufficient varied housing product that is attractive, modern, of
good design, employs standard sustainable design provision and is suitably landscaped to ensure an
attractive and well-designed development without detriment to future resident’s amenity.

It is noted this development is currently being developed within existing R1 zoned land within
Southlakes.

R2 zoned land:

. Provide housing with access to the landscaped ‘lakes’ corridor which facilitates an active
recreation link between the residential zoned land and the neighbourhood centre;

o Provide local roads with a mix of traditional grid and some cu-de-sac formation through the
majority of the land area to create an efficient subdivision layout with effective vehicle and
pedestrian circulation and a range of streetscape typologies;

. Provide varied lot sizes and housing product opportunities with the allotments generally
increasing in size as they progress from north to south of the site.

The market is considered to continue to provide attractive, modern, of good design, low density housing
products that are suitably landscaped which when the land is full developed would provide for an
attractive and well-designed estate.

It is noted this development is currently being developed within existing R2 zoned land within
Southlakes.

B1 zoned land:

. Provide a neighbourhood commercial centre with a range of uses to service the daily needs of
residents of area;

. Provide a neighbourhood centre with direct access to the adjoining ‘lakes’ corridor which provides
an effective pedestrian link between the neighbourhood centre and the residential zoned land;

. Provide a neighbourhood centre separated from adjoining residential use areas through adjoining
roads and landscaped corridor;

. Provide a neighbourhood centre which maintains the commercial hierarchy of Dubbo by providing
retail development of an appropriate scale;

. Provide a neighbourhood centre of between 5,000m? and 6000m? which accommodates a
supermarket of at least 3500m? and ancillary supporting retail outlets including a gym;

. Provide a neighbourhood centre with direct access to Boundary Road to confirm its identity as
the local neighbourhood centre for the urban release area.

The market is considered to provide attractive, modern, good design, commercial development
appropriate to surrounding residential and landscaped recreation areas as demonstrated within
supporting Economic Impact Assessment prepared by MacroPlan Dimasi dated October 2015 at
Appendix B.
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It should be noted that the MacroPlan Dimasi assessment includes the recent closure of the full size
IGA supermarket within Orana Mall. This amendment within the Dubbo market place adds to the
undersupply of supermarket floor space by approximately 3000m? (being the floor space of the Super
IGA Store previously accounted for in Councils economic impact assessments) resulting in additional
capacity within the economy for the provision of an additional supermarket.

RE1 zoned land:

. Provide a landscaped drainage corridor with decorative shallow lakes system through the
landscape;
. Provide passive and active recreation areas for use by residents of the area in the form of a

children’s playground, cycleways, footpaths and bridges meandering through and over a central
drainage corridor;

o Provide a landscaped corridor that facilitates additional pedestrian and cycle permeability through
the area to adjoining major public transport corridors of Boundary Road, Henessy Road, Wheelers
Lane, Sheraton Road including the future freight way;

. Provide a connection through the residential estate to the local neighbourhood centre and
adjoining residential estates.

The industry is considered duly able to provide good infrastructure and landscaped areas that would
achieve the above objectives as generally designed and detailed within the servicing strategy provided
at Appendix C.

2.2.7 SERVICES

A servicing strategy has been prepared and includes the provision of future local roads, water, sewer,
stormwater mains infrastructure to support the future development consistent with the required service
providers design requirements and similar to that of surrounding arrangements of the urban release
area.

In general, telecommunications, roads, power and water service mains are being constructed/extended
from the existing mains located to the west within Boundary Road, Wheelers Lane, Argyle Avenue,
Azure Avenue and Henessy Road with sewer and stormwater being extended and augmented from their
respective downstream mains and would be generally located within the proposed drainage corridor.

The land is to be serviced by all available reticulated utilities, including power, telephone, gas, water and
sewerage as are available in the greater locality. Necessary provision and upgrading where required to
facilitate the development is acknowledged and generally detailed within the servicing strategy provided
at Appendix C. All services would conform to the requirements of the relevant service authority.

2.2.8 TRAFFIC & TRANSPORT CONSIDERATION

R1 and R2 zoned land:

The supporting Traffic Study prepared by Geolyse dated August 2016 and provided at Appendix C
calculates the predicted traffic generation rates for the estate once developed in accordance with that
indicated upon the masterplan plans numbered 114135 _19B_TP02 & TP04.

Once fully constructed the proposed residential estate will be provided with east/west and north/south
local collector/spine roads that link to the surrounding local collector roads of Boundary Road, Hennessy
Drive and Wheelers Lane

The study identifies additional vehicle trips are not considered to have an adverse impact upon traffic
congestion within the surrounding road network and generally result in service levels of A and B for the
roads of Boundary Road, Wheelers Lane and their respective intersections as modelled using SIDRA.

It is considered that the surrounding and future road network is of sufficient capacity to cater for the
future increase in vehicle trips once developed.
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B1 zoned land:

The Neighbourhood Centres would comprise a super market and supporting small retail shops as being
like uses that would generate similar trip rates.

The supporting traffic study identifies that the proposed site would be of sufficient area for the provision
of onsite parking, loading and unloading and circulation areas.

Once fully constructed the proposed site would provide sufficient area for onsite parking and vehicle
circulation that connects to the adjoining road network.

The increase in additional vehicle trips are not considered to have an adverse impact upon traffic
congestion within the surrounding road network as they would be designed and constructed to support
the additional vehicle trips generated from such development. It is considered that the future surrounding
road network is of sufficient capacity to cater for the increase in vehicle trips once developed.

2.3 ENVIRONMENTAL CONSIDERATION

2.3.1 TOPOGRAPHY AND SOILS

The subject site has a gradual slope from north east to south west generally following the existing
drainage route through the site. The landform contains trees scattered across the site however is
predominantly cleared and maintained for agricultural grazing. Some stormwater drainage has been
constructed and runoff is directed into the existing drainage corridor network being an informal open
grass overland flow path / channel which ultimately discharges to the designed and partially built
southern drainage channel of Southlakes Estate.

The land subject of this PP, is located within the Talbragar Valley Subregion of the Brigalow Belt South
Bioregion. Within this subregion Morgan and Terrey (1992) describe the soil environment as;

“Thin stony loams and texture contrast soils over most of the landscape with deeper sands and brown
earths on valley floors”.

This soil type is consistent with being able to sustain urban development such as residential
development subject to design improvements to ensure soil salinity and erosion impact are minimised
as detailed below.

2.3.2 SALINITY AND GROUNDWATER

The proposal would have the potential to increase the density of development across the subject sites
of varying degree depending upon the proposed zone. The land is mapped by the DLEP 2012 Natural
Resource Biodiversity Map Groundwater Vulnerability Map — Sheet CL_008 as being of ‘Moderately
High Vulnerability’. The development intention for these sites being for a majority of residential with
supporting neighbourhood centre development and road and stormwater management infrastructure.
The resultant development would manage stormwater collection and disposal in a controlled fashion
reducing the threat to the contamination of groundwater or exacerbation of soil salinity.

A Groundwater and Salinity Study by Envirowest Consulting has been prepared for the future residential
layout of the site and is provided at Appendix D. The objective of this report was to provide detailed
information including mitigating options (if required) in relation to dryland and urban salinity processes
and groundwater. The report assesses the existing salinity conditions of the soil and groundwater and
determine the impact of the development on groundwater.

Generally, the report concludes that the development is suitable for the site and intended development
to the area and is of a scale and location in the landscape that is not considered to be high risk and
measures are recommended to ensure intended development mitigates any adverse impacts.
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2.3.3 FLORA AND FAUNA

As described within the supporting Ecological Assessment prepared by Ozark Pty Ltd and provided at
Appendix E the site is completely cleared, ploughed and disturbed with few isolated trees.

No known threatened species or ecological communities have been identified as being currently present
on these sites. The study identified that the that the vegetation noted upon the site is likely to have been
derived from one of the three EECs listed under the TSC Act. In accordance with the TSC Act the
‘precautionary principle’ has been adopted and an Assessment of Significance has been completed for
each to characterise the potential impacts.

Assessments of significance are included within the supporting ecological assessment and having given
consideration to the ecology within the subject site, the report concludes the Proposal is:

. Unlikely to significantly affect any of the listed threatened species, fauna populations or
communities.

. Unlikely to augment or significantly contribute to any of the National or State listed Key
Threatening Processes, if the appropriate safeguards regarding the control of potential vertebrate
pests are effectively applied.

. Unlikely to significantly affect any RAMSAR wetland or CAMBA, ROKAMBA or JAMBA listed
species;

o Unlikely to significantly affect local hydrology.

. Consistent with ESD principles with regard to fauna, would not adversely affect the local
biodiversity and no issue of intergenerational or value added matters are relevant in this instance.

The report concluded that the proposed activity should not be considered to constitute a significant
impact and, as such, no Species Impact Statement (SIS) is warranted. No Koala Habitat Management
Plan pursuant to SEPP 44 should be required.

234 BUSHFIRE

Reference is made to Dubbo City Council’s Bushfire Prone Land Map which indicates the level of fire
risk for properties. In accordance with this Map, the subject land is not identified as being located on
bush fire prone land.

2.3.5 FLOODING

The proposed rezoned land is not identified as being within a flood planning area as identified by the
Dubbo Local Environmental Plan 2011. In this regard the proposed rezoning and the lands future
development would not be affected by potential flooding nor result in adverse impact upon the immediate
locality.

2.3.6 CONTAMINATION

The soils contained in the area of land proposed for rezoning under this Planning Proposal are of similar
quality to that present within the bounds of the adjoining Southlakes Estate. Each of these site have
previously been assessed and considered as suitable for residential use and development by past
planning rezoning and current development applications across their land.

Notwithstanding, a Contamination Investigation Study was conducted by Envirowest Consulting Pty Ltd
for the land to ensure the land is suitable for its intended use. The contamination investigation was
prepared in accordance with the Contaminated Land Management Guidelines referenced by State
Environmental Planning Policy No. 55 - Remediation of Land. The final conclusion of the Contamination
Investigation Report is as follows:

e The site has a land-use history of grazing;
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e There is no evidence of orchards, mines, sheep dips, mixing sheds or contaminating industrial
activities on the site;

e The contamination status of the site was assessed from a soil sampling and laboratory analysis
program. The soil sampling program did not detect elevated levels of the analysed metals, OCP
or TRH. The levels of all substances evaluated were below the EPA investigation threshold for
residential and recreational land-use with access to soil. In conclusion no contamination was
found;

e Several stockpiles were located across the site. The stockpiles consisted of soil and timber and
trace general refuse. No asbestos was identified in the stockpiles on site. The stockpiles are an
amenity hazard.

The subject site is therefore suitable for the future residential and recreational activities land uses.

24  SOCIAL AND CULTURAL CONSIDERATION

241 ABORIGINAL ARCHAEOLOGY

An Archaeological Survey was conducted by Mr Jim Kelton in August 1995 covering all of the Southlakes
Estate, as well as the majority of the land adjacent to Southlakes Estate / Keswick on the Park Estate.

The Archaeological Survey was conducted on behalf of Dubbo City Council, in order to assess the
potential impacts of the proposed residential developments of the area on local Aboriginal Cultural
Heritage, within the terms of the New South Wales National Parks and Wildlife Act 1974 and the
Environmental Planning and Assessment Act 1979.

Keltons survey identified the presence of one (1) site located adjacent to the southern boundary of the
site which is identified and recorded upon the AHIMS database.

Notwithstanding the above survey Ozark Environmental Management and Heritage conducted an
Aboriginal Archaeological Assessment of the land to determine the presence and potential impact of the
proposal upon aboriginal heritage significance of the area. The assessment is provided at Appendix G.

The survey identified that the land is not likely to contain additional items and that the significance of the
existing item is considered ‘low’. In this respect and having regard to the indicative lot layout and likely
servicing strategy the existing item is likely to require removal through the issue of an AHIP.

It should be noted that if, during the further development of the site, any artefact, potential site or objects
of Aboriginal Cultural Heritage Significance are uncovered, works will cease immediately pending
referral for an investigation by the NSW National Parks and Wildlife Service in accordance with the
National Parks and Wildlife Act 1974.

242 EUROPEAN HERITAGE

The land immediately to the south contains a locally listed heritage item identified by the DLEP as a ‘Old
Dubbo Homestead’. As the item is segregated by an existing road corridor, future freight way and the
Eulomogo Creek it is anticipated that the proposed rezoning and amendments to the minimum allotment
size would not adversely impact upon the item and that any future development of this land would not
require consideration of the Heritage Item.

The remaining sites do not contain any locally listed heritage items as identified by the DLEP. In this
regard the proposed rezoning is not considered to adversely affect the heritage significance of the
locality.
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Intent and Provisions

3.1  OBJECTIVE

The intention of the Planning Proposal (PP) is to create a planning regime that supports development
of the land in a generally consistent manner to that of the existing Southlake’s Estate. The PP would
provide greater flexibility and choice in residential land and housing product and the provision of a public
recreation area within and adjacent to a realigned drainage corridor and the provision of a new
neighbourhood centre within the south east urban release area of Dubbo from that currently available
under the homogenous residential zoning regime of the Dubbo Local Environmental Plan 2011 (LEP).

3.2 EXPLANATION OF PROVISIONS

This PP affects Land Zoning Map — Sheet LZN_008B and Minimum Lot Size Map — Sheet LSZ 008B
of the DLEP.

This PP seeks to rezone a part of the existing R2 — Low Density Residential land within the South East
Precinct of Dubbo as shown upon supporting plans 114135_19B_TP02 & TP04 prepared by Geolyse
Pty Ltd in particular rezone;

The proposed rezoning and subsequent changes to the minimum allotment size of the LEP would
facilitate a Master Planned Neighbourhood that would provide;

e Greater flexibility and choice in residential land and housing product within the south east
urban release area and the greater residential market of Dubbo. In particular, increasing the
medium density and housing choice options in proximity to proposed local collector roads,
recreation areas and commercial zones;

e An additional neighbourhood business centre supporting additional local business
opportunities in convenient locations for the future residents of the south east of Dubbo; and

e Public recreation areas within and adjacent to the realigned drainage corridor providing
opportunities for passive and active recreation for residents of the south east of Dubbo
through the landscaped corridor that incorporates cycle ways, footpaths, decorative lakes and
parklands.

It is anticipated that primarily the PP would facilitate;

e A combination of single and two storey low density development with some higher building
heights achieved upon larger medium density development;

e A neighbourhood business centre of a similar building height to that of surrounding
development adjoining and with direct pedestrian and road links to public recreation land and
the local road network;

e A retail GFA greater than 1,000m?2 providing the consent authority has considered the
economic impact of proposed retail development is satisfied that the development will not
have an impact on the commercial hierarchy of Dubbo;

e A retail centre which permits the provision of a gym or like use as defined under the DLEP as
recreation facility (indoor);

e Varied infrastructure designed to provide stormwater management integrated into the design
of proposed landscaped recreation areas;

e Recreation and suitable landscaped areas to enhance the amenity of the local area.

The R1 and B1 land have been chosen to create higher density residential and commercial use land
adjacent to or within close proximity to public recreation land, children’s playground, walkways and
cycleways in an effort to facilitate a flexible subdivision layout for each site than that currently achievable
under the homogenous zoning and minimum allotment regime of the LEP.

PAGE 17
PLANNING PROPOSAL REPORT INCL APPENDIX A



PLANNING PROPOSAL
MAAS GROUP PROPERTIES

Justification

The overarching principles that guide the preparation of PP’s are:

. The level of justification should be proportionate to the impact the PP would have;
. It is not necessary to address a question if it is not considered relevant to the PP; and
. The level of justification should be sufficient to allow a Gateway determination to be made with

confidence that the LEP can be finalised within the timeframe proposed.

The following justification addresses each relevant question applicable to the PP to ensure confidence
can be given to the Gateway determination.

41 NEED FOR THE PLANNING PROPOSAL

411 RESULT OF ANY STRATEGIC STUDY OR REPORT

The PP is not a result of a strategic study or report but rather the current demand of housing choice and
residential land product and the need to provide additional local recreation and a local neighbourhood
centre within South East Dubbo.

Current land release areas of Dubbo are heavily focused upon delivering the standard R2 — Low Density
land and house package yet limited focus exists on delivering medium density options or larger land
size.

The existing land supply within the varied zoning regime of the current Southlakes Estate is likely to be
exhausted and developed with varied housing product in the near future.

The proposed rezoning seeks to provide a regime for how the land would be developed in the future to
create a master planned neighbourhood with a neighbourhood centre and passive and active landscape
recreation areas which also serve a dual function of drainage.

Having regard to these current market forces and the reality of housing choice and residential land
product within Dubbo it is considered that there is sufficient demand upon the housing market to warrant
the expansion of the existing R1 — General Housing zone and continue to vary minimum lot size
requirements of both the R1 and R2 zone of the LEP to assist the facilitation of housing choice and
varied residential land product centred around a neighbourhood shopping centre within the South East
of Dubbo.

The proposed zoning and minimum allotment regime is selected having regard to the lands proximity to
public recreation areas, drainage reserve, cycleway and walkways and their proximity to supporting road
and infrastructure networks including public transport services. The allotment plan is also focused
toward the proposed neighbourhood centre and with regard to the required infrastructure that would
support the increased density and commercial development options.

412 BEST MEANS OF ACHIEVING THE OBJECTIVES OR INTENDED
OUTCOMES, OR IS THERE A BETTER WAY

The desired range of housing choice and the provision of neighbourhood commercial development is
not comprehensively permissible within the R2 zone and is further limited by the minimum lot size
restriction in accordance with the provisions of the DLEP 2011.

The submission of a PP to amend the existing zoning and lot size requirements represents the best
method of achieving the desired outcome.
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4.2 RELATIONSHIP TO STRATEGIC PLANNING FRAMEWORK

421 CONSISTENT WITH THE OBJECTIVES AND ACTIONS OF THE
APPLICABLE REGIONAL OR SUB-REGIONAL STRATEGY

There are no overriding Regional or Sub-regional strategies that directly relate to the South East Urban
Release Area and its future development within the Dubbo Regional LGA or Central West Region.

4.2.2 CONSISTENT WITH COUNCIL’'S LOCAL STRATEGY OR OTHER LOCAL
STRATEGIC PLAN

South-East Dubbo Residential Urban Release Area Stage 1 Structure Plan

As detailed within the Structure Plan this is the first component of a staged process that aims to ensure
residential development opportunities continue to be delivered in Dubbo and in particular the South-
East Residential Urban Release Area.

The role of the Plan is to set the overall direction for development in the South-East Residential Urban
Release Area, inform land use decisions in the LEP and allow the developers of the Southlakes Estate
to pursue a partial development of the Estate having regard to overall infrastructure and servicing
constraints.

The objectives of the plan are to

e Identify the opportunities and constraints of the land and the anticipated needs of the
community;

e Broadly indicate the likely future development potential of the study area;

e Enable the characteristics of the study area to determine the most appropriate location and form
for development;

e Provide a broad context of the consideration, by Council, of individual rezoning submissions
within the study area; and

e Establish a vision and set of development objectives which future development proposals will
be required to meet;

The Plan provides forty (40) ‘Strategic Residential Growth Principles’ which have been considered
during the preparation of this PP. The principles and a comment having regard to the PP is provided
within the following table:

Strategic Residential Growth Principles Comment

1. Higher density residential development is encouraged The intent of the allotment regime
at key locations in the Estate that ensure residents will ' is to have higher densities located
have a high level of access to public transport, facilities, in close proximity to the
services and amenity; Neighbourhood Centre and local

collector roads of the estate.

2. Seniors housing is encouraged to be provided in | The master plan details some
locations and formats that provide for integration with | larger parcels in close proximity to
residential neighbourhoods, areas of public open space | the neighbourhood centre and lake
and neighbourhood centre development; system would be suitable for this

type of development

3. Dual occupancy development is encouraged and Noted.
promoted on land with an area greater than 900m? and
a frontage of greater than 17m
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Dual occupancy development is specifically suited and
encouraged as an efficient and effective urban design
outcome for corner lots which allows each unit to have
a separate frontage and address to a different street;

Small format and small lot housing in the R1 general
Residential zone should be provided with a zero lot line
on one side boundary to encourage design quality and
protect the amenity of residents;

Council will prepare a Residential Design Guide for the
use of the Dubbo Development Industry that will
encourage site-responsive design and variety of
housing offer;

Where applicable and practicable, the provision of shop
top housing is encouraged as a mechanism to further
activate residential and commercial lands and add
further variability in development types;

Small format and integrated housing is encouraged
where it can adequately mix with residential
neighbourhoods and actively encourage social
inclusion

Any future amendment to the Dubbo local
environmental plan 2011 to infroduce a commercial
zoning to facilitate a neighbourhood centre be required
to include a maximum floor space limitation to limit the
size and configuration of any commercial development
to a neighbourhood scale

Any Planning Proposal to infroduce a commercial zone
to allow for neighbourhood centre development will be
required to provide an economic impact assessment
which provides an assessment of such a proposal on
the Dubbo Central District, the Orana Mall Market Place
and other neighbourhood centres

A variety of access provisions are to be provided to the
neighbourhood centre development including facilities
for walking, cycling onsite public transport provision and
suitable parking for private cars

Any neighbourhood centre development will be of a
local scale which will not impact the residential amenity
of development.

Residential subdivision establishes a clear urban
structure and hierarchy that promotes the creation of

Noted.

Noted.

Noted.

The master plan details some
larger parcels in close proximity to
the neighbourhood centre and lake
system would be suitable for this
type of development

Noted.

The master plans Neighbourhood
Centre would be developed and
designed to service the needs and
add to the amenity of the residents
of the Southlakes whilst operating
as a viable retail facility without
detriment to the CBD of Dubbo
and Orana Mall.

An economic impact assessment
has been undertaken and is
provided at Appendix B.

A variety of access provisions are
provided to neighbourhood centre
as it would be connected via
walkway/cycleway through the
lake system. Sufficient area would
be provided on site for parking of

vehicles and public transport
services.
Noted, preliminary concept

facades are provided at Appendix
A.

The master plans layout provides
various links to the lakes system
reserve through the estate which is
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active neighbourhoods and encourages alternative
forms of transport;

The natural attributes of the land should be used and
reinforced in subdivision design through the placement
of visible key landmark features such as parks and other
focal points;

The natural topography of the land shall be used in the
design of residential subdivision. The natural site
topography is an important design feature to add
variation and interest to residential neighbourhoods.

Residential subdivision shall optimise outlook and
proximity to public community facilities

Residential allotments shall be provided with a range of
lot frontages which actively promotes streetscape
variance and allow variation in the size and style of
residential housing.

Any residential subdivision should comply with the
minimum internal connectivity index score of 1.3

Residential development shall not be provided backing
onto areas of open space and should be separated by
a road or other key access point unless the
development provides a suitable level of access to open
space areas in accordance with the requirements of
Western Plains Regional Council, has open and
transparent fencing and promotes living areas fronting
open space.

Any embellishment of current or future lands for the
purposes of public open space over and above the
requirements of the Dubbo Section 94 Contributions
Plan — Open Space and Recreation Facilities shall be at
the cost of the developer.

Any developer undertaking embellishment in
accordance with Strategic Growth principle 20 shall be
required to enter into an appropriate agreement/s with
Council in respect of long term maintenance.

Public access and movement shall be maintained
across and throughout areas of public open space.

In any situation where an allotment may have one of its
boundaries to public open space, any fencing of this
boundary shall be of an open and transparent nature.

The pedestrian and cycleway shall maintain legibility
and ease of access to promote safe walking and cycling

provided with footpaths and
cycleways. The road system would
be serviced with footpaths and
cycleways along local collector
roads linking all use areas within
the estate.

Noted.

Noted.

Noted.

The master plan has been
designed to incorporate a range of
lot frontages to assist the
promotion of varied streetscapes

The master plan achieves a
connectivity index of 1.18.

The master plan details allotments
backing onto open space areas of
which these lots would be provided
within open and transparent
fencing and promotes living areas
overlooking the public open space.

Noted.

Noted.

The master plan includes a
footpath and cycleway plan
through the public open space.

Fencing adjoining the public open
space area would be of an open
and transparent nature.

Noted.
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Not existent

New growth areas have a variety of destinations within
walking or cycling distance and the density of residential
development supports the provision of required
infrastructure.

A movement network is created of streets with bicycle
lanes that allows the safe interaction and movement for
all road users.

Major public transport access is provided throughout
the land including connections to the Dubbo Central
Business District;

A hierarchy of interconnected streets is established that
gives safe, convenient and clear access points within
and beyond individual subdivisions in the subject area;

The design of access and movement systems in the
area ensures environmental impacts associated with
groundwater and salinity are avoided or minimised;

The access and movement system shall ensure the
design of future subdivisions provides for energy
efficient lot layouts and building orientation.

Dubbo is maintained as a 10-minute city.

Based on the information included in Figure 20, the
balance of the Hillview land (Southlakes Estate) shall
only be developed to the location as shown in Figure
20. Land situated in the Stage 2 Structure plan area will
require the preparation of an Infrastructure and
Servicing Strategy for the overall land area.

The Infrastructure and Servicing Strategy referred to in
Principle 33 above shall be prepared by the owners of
the subject lands.

The Cardno Keswick Drainage Review, August 2010
(Report No. W4823-1) is the adopted strategy for the
provision of stormwater infrastructure to service the
subject lands. Any developer seeking a variance to the
regime included in the Strategy shall be required to
prepare an independent stormwater drainage strategy
that can detail how the projected stormwater volumes

Noted.

The masterplan provides a
connection to all use areas within
the estate.

The master plan includes a bicycle
network through the estate
integrated with the road design.

The master plan details suitable
connections both existing and new
via local collector roads throughout
the estate and ultimately to the
Dubbo CBD.

The master plan and supporting
traffic study provides a safe and
convenient street layout through
the site and to adjoining land.

Noted.

The master plan provides a lot
layout that has regard to
topographical features and their
influence upon required
supporting infrastructure  whilst
also trying to achieve an energy
efficient lot layout.

The traffic study identifies service
levels of key intersections to be of
levels A and B demonstrating the
efficiency of the surrounding road
network.

The proposed master
excludes Stage 2 land.

plan

This is provided at Appendix C.

Stormwater = management is
provided within the Appendix C.
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can be managed on the subject lands and through to
receiving waters. Council is under no specific
requirement to approve any alternative stormwater
drainage strategy.

Any future site specific Development Control plan for
the Southlakes lands shall be required to include a
detailed section providing overall infrastructure
principles and information explaining how residential
development is proposed to be serviced in accordance
with Councils adopted policies, plans and practices.

Land degradation and clearing is minimised and natural
assets are maintained or enhanced.

Development meets the ‘improve or maintain test’ by
avoiding impacts to areas of high conservation value
and providing offsets for unavoidable impacts.

Any future development application for subdivision
across the subject site will provide a detailed and
comprehensive Salinity Study and Salinity and
Groundwater Management Plan.

The Fuzzy Box Woodland Endangered Ecological
Community contained in Keswick shall be protected
from development and enhanced with further plantings
and an appropriate management and maintenance
regime.

Noted. The provisions of the
existing Dubbo DCP would be
transposed for future
development.

Noted.

The site does not comprise areas
of high ecological conservation
value refer to Appendix F.

Already, assessed and provided at
Appendix D.

The site is not located within
‘Keswick’ and does not comprise
areas of  high ecological
conservation value refer to
Appendix F.

Having regard to the above consideration of the Structure Plans Strategic Residential Growth Principles
the master plan and supporting reports are considered to be consistent with the Structure Plan.

Dubbo City Urban Development Strateqy - Residential Areas Development Strateqy 1996-2015

The purpose of the Dubbo City Residential Areas Development Strategy 1996-2015 (Strategy) is “fo
provide a spatial, servicing and development control framework that will assure the timely provision of
residential development opportunities which fit the needs of Dubbo and the region it services”. The
Strategy was designed to protect land for future residential development and to facilitate the servicing,
staging, and release of this land.

The Strategy divides the Dubbo LGA into thirteen (13) separate precincts including seven urban
precincts. The subject site falls within the ‘South East Precinct’. The Strategy sets a goal to ‘Identify and
protect the established residential neighbourhoods and ensure a sufficient supply of suitable land to
meet the future residential development needs of the city.” The strategy also recognises this precinct as
being very significant to Dubbo due to the precinct being the last extensive area for prospective
residential development east of the Macquarie River.

The proposed rezoning would be consistent with the strategy for the following reasons:

. An amended R1 and R2 zone and minimum lot size distribution would facilitate the timely
provision of residential development that fits the current needs of Dubbo and the region it services;

. The intent of the PP is to meet the residential housing choice needs of Dubbo;

. The intent of the PP is to ensure a neighbourhood centre and community would be established;

. Development of this allotment would continue to complete the eastward phase of suburban

development of Dubbo as the market changes and progresses;

. The sites are located within the visible transition/eastern edge of urban development, being the
Sheraton Road and Hennessy Road corridors;
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. The future construction and the resultant development would have due consideration to the local
environmental constraints;

. It is anticipated that the PP would ensure the Dubbo Construction & Development Industry and
the Dubbo Real Estate Industry would be provided with a secure and diverse residential and
additional commercial land supply that is anticipated to last beyond 5 years;

Dubbo City Planning & Transportation Strateqy 2036

The Dubbo City Planning and Transportation Strategy 2036 has been designed to provide guidance
regarding the construction of roads and pedestrian pathways in Dubbo City. The ‘Context’ of the Plan
states that the Strategy is to be considered in future strategic land use planning decisions.

The ‘Context’ also states that the Strategy does not represent the adopted Strategic Land Use Policy
for the City and its future growth. In this regard, and due to the fact that the land is located within an
expanding part of the residential area of Dubbo, the PP is considered to be generally accommodated
within the scheduling, expectations and recommendations of this strategy. Detailed considerations of
the PP against the recommendations of the strategy is not considered warranted.

It should be noted that the strategy makes the following statements to which the PP is considered to
remain consistent:

“Residential Development in Dubbo is planned in three sectors, the South East Sector, the North West
Sector and the South West Sector.

The Density of existing residential areas is approximately 7.8 dwellings per hectare; this is a gross figure
including roads, schools and local community facilities including open space.

Should development continue at this density, the three sectors could accommodate 10,500 dwellings,
sufficient until about 2050.

The scheduling for the three sectors if described in Table 2.1 and the location is described in Figure 5.1.

4.2.3 CONSISTENT WITH APPLICABLE STATE ENVIRONMENTAL PLANNING
POLICIES

Orana Regional Environmental Plan No. 1 — Siding Spring Observatory

The only regional/sub-regional strategy relating to the Dubbo Local Government Area is the Orana
Regional Environmental Plan No.1 — Siding Spring Observatory. As the Siding Spring Observatory is
located more than 100 kilometres away in Coonabarabran, the future proposed development of the site
is not considered to be of a scale that would have the potential to cause an adverse effect upon the
operations of the Observatory.

State Environmental Planning Policy No. 21 — Caravan Parks

The change in zoning would enable ‘manufactured home estate’ development as caravan parks are a
permitted use within the R1 land use table subject to development consent being granted. If the land
were to be developed in this manner such development would be required to ensure it achieves the
relevant provisions of this plan. The PP does not include provisions that contradict or hinder the
application of this policy. It is not the development intention of these sites to the developed as a caravan
park.

State Environmental Planning Policy No. 36 — Manufactured Home Estates

The change in zoning would enable ‘manufactured home estate’ development as caravan parks are a
permitted use within the R1 land use table subject to development consent being granted. If the land
were to be developed in this manner such development would be required to ensure it achieves the
relevant provisions of this plan. The PP does not include provisions that contradict or hinder the
application of this policy.
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State Environmental Planning Policy No. 44 — Koala Habitat Protection

An Ecological Assessment provided at Appendix E has been prepared which assesses the impact of
the proposal upon ecological communities and or their habitats.

The report concluded that the proposed activity should not be considered to constitute a significant
impact and, as such, no Species Impact Statement (SIS) is warranted and no Koala Habitat
Management Plan pursuant to SEPP 44 should be required. In this respect the suitability of this site for
residential and commercial purposes is considered suitable.

State Environmental Planning Policy No. 55 — Remediation of Land

Clause 6 of the State Environmental Planning Policy No. 55 — Remediation of Land requires the issue
of contamination and remediation to be considered in zoning or rezoning proposals. A contamination
investigation has been prepared for the subject land which found the land to be suitable for its intended
development. In this respect the suitability of this site for residential and commercial purposes is
considered suitable.

State Environmental Planning Policy No. 64 — Advertising and Signage

The change in zoning would enable limited business uses subject to development consent form Council.
If signage were to form part of a future development application the provisions of State Environmental
Planning Policy No. 64 — Advertising and Signage would apply and the development would need to
ensure the relevant provisions of the policy are achieved. The PP does not include provisions that
contradict or hinder the application of this policy.

State Environmental Planning Policy No 65 — Design Quality of Residential Flat Development

The change in zoning would enable ‘Residential Flat Buildings’ and ‘Shop Top Housing’ development
of the land subject to development consent being granted. If the land were to be developed in this
manner such development would need to ensure it achieves the relevant provisions of this plan. The PP
does not include provisions that contradict or hinder the application of this policy.

State Environmental Planning Policy (Affordable Rental Housing) 2009

The provisions of State Environmental Planning Policy (Affordable Rental Housing) 2009 would continue
to apply to the land with future development under this plan being subject to development consent being
granted. If the land were to be developed in this manner such development would need to ensure it
achieves the relevant provisions of this plan. The PP does not include provisions that contradict or hinder
the application of this policy.

State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004

The provisions of State Environmental Planning Policy (Building Sustainability Index: BASIX) 2004
would continue to apply to residential affected development in accordance with the provisions of this
policy. The PP does not include provisions that contradict or hinder the application of this policy.

State Environmental Planning Policy (Housing for Seniors or People with a Disability) 2004

The provisions of State Environmental Planning Policy (Housing for Seniors or People with a Disability)
2004 would continue to apply to the land with future development under this plan being subject to
development consent being granted. If the land were to be developed in this manner such development
would need to ensure it achieves the relevant provisions of this plan. The PP does not include provisions
that contradict or hinder the application of this policy.

State Environmental Planning Policy (Exempt and Complying Development Codes) 2008

The provisions of State Environmental Planning Policy (Exempt and Complying Development Codes)
2008 would continue to apply to the land generally consistent with that achievable under the current
land zoning. The PP does not include provisions that contradict or hinder the application of this policy.
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State Environmental Planning Policy (Infrastructure) 2007

The provisions of State Environmental Planning Policy (Infrastructure) 2007 would continue to apply
consistent with that achievable under the current zoning. The PP does not include provisions that
contradict or hinder the application of this policy.

State Environmental Planning Policy (Mining, Petroleum Production and Extractive Industries) 2007

The site is not located within any identified resource areas, potential resource areas or transitional areas.
There are no known existing mines, petroleum production operations or extractive industries are in the
area of the PP or within its vicinity. Given existing development on the site and within the immediate
locality the PP would be of minor significance and would not further restrict development potential or
create land use conflict beyond existing arrangements.

4.24 CONSISTENT WITH APPLICABLE S117 (2) MINISTERIAL DIRECTIONS —
3.1 RESIDENTIAL ZONES

The Minister for Planning and Infrastructure, under Section 117(2) of the EP&A Act 1979 issues
directions that local Councils must follow when preparing PP’s for new Local Environmental Plans. The
directions cover the following broad categories:

1. Employment and Resources

2. Environment and Heritage

3. Housing, Infrastructure and Urban Development
4. Hazard and Risk

5. Regional Planning

6. Local Plan Making

The following section provides an assessment of the PP against the relevant Section 117 directions.
Note this section provides the objectives of the relevant direction, a full copy of the directions can be
viewed at:

http://www.planning.nsw.gov.au/planningsystem/local.asp.

The following discussion demonstrates the PP’s consistency with the relevant Section 117 directions.

Direction 1.1 — Business and Industrial Zones

Ministerial Direction 1.1 — Business and Industrial Zones is applicable as the PP would rezone land for
local employment opportunities. The objectives of this direction are to encourage employment growth in
suitable locations, protect employment land in business and industrial zones and support the viability of
identified strategic centres.

The PP is supported by an economic impact assessment prepared by MacroPlan Dimasi provided at
Appendix B and demonstrates that the proposed commercial area would encourage employment
growth, not result in adverse impact upon the commercial viability of the Dubbo CBD and Orana Mall
and protect existing employment lands of Dubbo.

Direction 1.3 — Mining, Petroleum Production and Extractive Industries

Ministerial Direction 1.3 — Mining, Petroleum Production and Extractive Industries is not applicable as
the PP affected land does not prohibit the mining of coal or other minerals, production of petroleum, or
winning or obtaining of extractive materials or restricting the potential development of such by permitting
a land use that is likely to be incompatible with such development.
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It is noted that the sites are currently zoned for residential use and are provided with a buffer of existing
residentially zoned land.

Direction 2.1 — Environment Protection Zones

Ministerial Direction 2.1 — Environment Protection Zones does apply to the PP as The Keswick on the
Park Estate is mapped by the DLEP 2012 Natural Resource Biodiversity Map NRB_008 as being of
‘high’ biodiversity significance. The area is known to contain an Endangered Ecological Community
(EEC). The site is currently vacant of any vegetation and is currently being constructed for low density
residential dwellings. The PP is not considered to adversely affect the EEC.

Direction 2.3 — Heritage Conservation

Ministerial Direction 2.3 — Heritage Conservation is applicable as the PP affected land includes items,
areas, objects and places of environmental heritage significance and indigenous heritage significance.

The PP is considered consistent with the objectives of this direction as the existing identified heritage
items and the relevant development considerations of the DLEP would remain unaffected by the PP. all
future development would require due consideration in accordance with these provisions.

Direction 3.1 — Residential Zones

Ministerial Direction 3.1 — Residential Zones is applicable as the PP proposes to redistribute the
residential zones across the site.

The PP is considered consistent with the objectives of this direction as the redistributed rezoning and
amended minimum lot sizes;

. Would encourage a variety and choice of housing types to provide for the existing and future
housing needs of Dubbo;

. Would make more efficient use of existing and future infrastructure and services of Dubbo;

. Would reduce the consumption of land for housing and associated urban development on the

fringe of Dubbo; and

. It is anticipated that future development would be of ‘good design’ having regard to current
modern housing and infrastructure development and construction requirements.

As stated above the PP is located in an area that contains adequate access to services such as
sewerage, and water as well as public transport facilities. The future development of the site would make
efficient use of these existing services and would reduce the need for additional development to take
place upon the urban fringe of Dubbo.

Direction 3.3 — Home Occupations

Ministerial Direction 3.3 — Home Occupations is applicable as the proposed R1 General Residential
zone permits dwelling houses. The objective of this direction is to encourage the carrying out of low-
impact small business in dwelling houses The PP maintains existing provisions that enable ‘home
occupations’ to be carried out without the need of development consent.

Direction 3.4 — Integrating Land Use and Public Transport

Ministerial Direction 3.4 — Integrating Land Use and Public Transport is applicable as the PP would
rezone land for urban residential purposes.

In accordance with the following, the rezoning of the subject site for urban residential purposes must be
consistent with the aims and objectives of the following documents.

“A planning proposal must locate zones for urban purposes and include provisions that give effect to
and are consistent with the aims, objectives and principles of:

(a) Improving Transport Choice — Guidelines for planning and development (DUAP 2001), and
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(b) The Right Place for Business and Services — Planning Policy (DUAP 2001)”.

With reference to the abovementioned documents, future occupants of each estate would have access
to existing and planned public transport nodes which would traverse these sites and South East Dubbo.

The provision of dwelling house developments in a location serviced by public transport is imperative as
future residents would use such services as one of their main means of transportation around Dubbo.

The development of these sites as opposed to other sites in the LGA would negate the need for new
transport routes such as new bus routes and road facilities on the urban fringe.

Direction 4.3 — Flood Prone Land

Ministerial Direction 4.3 — Flood Prone Land is not applicable as the PP affected land as detailed upon
plans prepared by Geolyse Pty Itd numbered 114135 _19B_TP02 and TP04 is not identified as flood
prone land by the LEP.

Direction 6.1 — Approval and Referral Requirements

Ministerial Direction 6.1 — Approval and Referral Requirements applies to all Planning Proposals
forwarded for Gateway Determination by a local authority.

The proposed rezoning does not include provisions that would trigger a need for concurrence,
consultation, or referral to the State Government.

Direction 6.2 — Reserving Land for Public Purposes

Ministerial Direction 6.2 — Reserving Land for Public Purposes applies as this PP would realign and
rezone land for public recreation purposes. The objectives of this direction are simply to facilitate the
provision of public services and facilities by reserving land for public purposes and to facilitate the
removal of reservations of land for public purposes where the land is no longer required for acquisition.

The PP would result in additional land being provided to the public for recreation purposes as a result
of the realigned dual public use stormwater channel design accommodating stormwater from the site
and upstream catchments (and incorporating suitable freeboard to residential land) and the recreation
needs i.e. cycleways, playground and landscaped areas for use by the general public

Direction 6.3 — Site Specific Provisions

Ministerial Direction 6.3 — Site Specific Provisions applies to all Planning Proposals forwarded for
Gateway Determination by a local authority.

The PP does not propose to create any site specific development standards in addition to those currently
within the principal environmental planning instrument other than to also provide a minimum allotment
size of 600m? consistent with surrounding R2 zoned land and no minimum allotment size for R1 zoned
land, that is consistent with other R1 zoned land within Dubbo.

4.3 ENVIRONMENTAL, SOCIAL AND ECONOMIC IMPACTS

431 IS THERE ANY LIKELIHOOD THAT CRITICAL HABITAT OR
THREATENED SPECIES, POPULATIONS OR  ECOLOGICAL
COMMUNITIES, OR THEIR HABITATS, WILL BE ADVERSELY AFFECTED
AS A RESULT OF THE PROPOSAL?

The land is mapped by the DLEP 2012 Natural Resource Biodiversity Map Groundwater Vulnerability
Map — Sheet CL_008 as being of ‘Moderately High Vulnerability’. The development intention for this
land is for residential development with supporting neighbourhood centre development and road and
stormwater management infrastructure. The resultant development would manage stormwater
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collection and disposal in a controlled and engineered fashion in accordance with relevant experts’
advice and recommendations reducing the threat to groundwater.

An Ecological Assessment provided at Appendix E has been prepared which assesses the impact of
the proposal upon ecological communities and or their habitats.

No known threatened species or ecological communities have been identified as being currently present
on these sites. The study identified that the that the vegetation noted upon the site is likely to have been
derived from one of the three EECs listed under the TSC Act. In accordance with the TSC Act the
‘precautionary principle’ has been adopted and an Assessment of Significance has been completed for
each to characterise the potential impacts.

Assessments of significance are included within the supporting ecological assessment and having given
consideration to the ecology within the subject site, the report concludes the Proposal is:

. Unlikely to significantly affect any of the listed threatened species, fauna populations or
communities.

. Unlikely to augment or significantly contribute to any of the National or State listed Key
Threatening Processes, if the appropriate safeguards regarding the control of potential vertebrate
pests are effectively applied.

. Unlikely to significantly affect any RAMSAR wetland or CAMBA, ROKAMBA or JAMBA listed
species;

. Unlikely to significantly affect local hydrology.

. Consistent with ESD principles with regard to fauna, would not adversely affect the local
biodiversity and no issue of intergenerational or value added matters are relevant in this instance.

The report concluded that the proposed activity should not be considered to constitute a significant
impact and, as such, no Species Impact Statement (SIS) is warranted. No Koala Habitat Management
Plan pursuant to SEPP 44 should be required.

The PP does not affect the existing DLEP 2012 ‘Additional Local Provisions’ for consideration of Natural
Resource — biodiversity and Groundwater vulnerability.

4.3.2 ARE THERE ANY OTHER LIKELY ENVIRONMENTAL EFFECTS AS A
RESULT OF THE PLANNING PROPOSAL AND HOW ARE THEY
PROPOSED TO BE MANAGED?

The parcels of land proposed for rezoning largely consist of vacant grassland of no particular
environmental value. No known threatened species or ecological communities are present on each site.

The PP does not propose to amend the flood prone land of the Eulomogo Creek in the south east extent
of the site and does not proposed to impact by way of earthworks or road corridors within 80m of the
existing creek line.

Any future development of these areas would require due consideration of relevant environmental
impacts be undertaken during a development application if Council required assurance whether the land
is suitable for the proposed use.

4.3.3 HAS THE PLANNING PROPOSAL ADEQUATELY ADDRESSED ANY
SOCIAL AND ECONOMIC EFFECTS?

Due to the site’s location within a residential area, the land has adequate access to public transport and
due to its location to the Dubbo CBD and the Orana Mall, it is anticipated that a future property owners
would be within a reasonable vicinity of any required medical, educational, and retail services and
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facilities along with all transport means, including trains, coaches and planes to neighbouring towns and
cities.

Additionally, with the inclusion of the proposed Neighbourhood Centre zone it is anticipated that future
residents would be within a reasonable distance of future permissible medical and retail services and
facilities should they occupy this site once developed.

The PP is supported by an economic impact assessment prepared by MacroPlan Dimasi provided at
Appendix B and demonstrates that the proposed commercial area would encourage employment
growth, not result in adverse impact upon the commercial viability of the Dubbo CBD and Orana Mall
and protect existing employment lands of Dubbo.

44 STATE AND COMMONWEALTH INTERESTS

441 ADEQUATE PUBLIC INFRASTRUCTURE FOR PROPOSAL?

Adequate public infrastructure would be available to all future allotments. The lots would have the
capacity to be serviced by sewer, water, and stormwater infrastructure and would each be connected to
electricity and telecommunications infrastructure from the surrounding existing service mains designed
and installed to service the development of these estates.

As detailed above the land would enjoy reasonable access to public transport and are within close
proximity of any required medical, educational, and retail services and facilities and all transport means,
including trains, coaches and planes to neighbouring towns and cities.

442 VIEWS OF STATE/COMMONWEALTH PUBLIC  AUTHORITIES
CONSULTED IN ACCORDANCE WITH THE GATEWAY
DETERMINATION?

The views of state and commonwealth public authorities would be ascertained during the formal course
of this PP in accordance with the comments contained in the future Gateway Determination.
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Required Instrument Amendments

AMENDED MAPPING REQUIRED

The following DLEP maps would be amended as part of the PP;

Land Zoning Map LZN_008B of the DLEP 2011 with regard to the new R1 — General Residential
and B1 Neighbourhood Centre zoned land and the amended R2 — Low Density Residential and
amended RE1 - Public Recreation a zoned land as shown upon supporting plan
114135_19B_TPO02 prepared by Geolyse Pty Ltd; and

Lot Size Map LSZ_008B of the DLEP 2011 with regard to the new R1 General Residential and
B1 Neighbourhood Centre zoned land and the amended R2 — Low Density Residential zoned
land. In particular the amended minimum lot sizes would be as show upon supporting plan
114150_19B_TPO04 prepared by Geolyse Pty Ltd.

The following clauses and schedules of the DLEP would be amended as part of the PP;

(2)

Part 7 Additional Local Provisions clause 7.12 Shops in Zone B1 Neighbourhood Centre by
amending subclause (2) to allow Council to grant consent to retail development that would
exceed 1,000 square meters where such development maintains the objective of Clause 7.12
being to maintain the commercial hierarchy of Dubbo by encouraging retail development of an
appropriate scale within neighbourhood centres. Suggested amended wording is provided as
follows:

Development for the purposes of retail premises on land within Zone B1 Neighbourhood Centre
that exceeds 1,000 square meters of Gross Floor Area may be carried out but only with
development consent.

Schedule 1 Additional Permitted Uses. In particular the inclusion of an additional use within the
proposed B1 zone located upon Boundary Road bounded by Sheraton Road to the east and
Wheelers Lane to the west being development for the purposes of recreation facility (indoor);
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Community Consultation

6.1 TYPE OF COMMUNITY CONSULTATION REQUIRED

Section 5.5.2 of ‘A Guide to Preparing Local Environmental Plans’ identifies two different exhibition
periods for community consultation;

e Low Impact Proposals — 14 days; and
e  All other Planning Proposals (including any proposal to reclassify land) — 28 days.
The Guide describes Low Impact Proposals as having the following attributes;

e A fJow’ impact planning proposal is a planning proposal that, in the opinion of the person making
the gateway determination, is;

o Consistent with the pattern of surrounding land use zones and/or land uses;

The proposed amendments to the zoning and minimum lot sizes of these site generally accords with
Council’s local strategies and policies as detailed above and would be consistent with other R1, R2, B1
and RE1 zoned land within the Dubbo.

o Consistent with the strategic planning framework;

Responses have been provided within section 4.2 of this report detailing the proposal’s compliance with
relevant local, regional and state planning strategies, policies, and ministerial directions.

0 Presents no issues with regard to infrastructure servicing;

The future residential development of these sites would have access to sewer, water, and stormwater
services, and would be connected with electricity and telecommunications facilities.

0  Not a principle LEP; and
Not relevant.
o0 Does not reclassify public land.
The PP does not seek to reclassify existing public land.

In accordance with the responses to the above ‘Low Impact Proposals’ guide, the PP is considered to
be of low impact as it does not seek to reclassify land and is considered consistent with the Southlakes
Structure Plan, the objectives of the LEP and the EP & A Act. Respectfully, it is therefore requested that
a community consultation period of 14 days be applied to the exhibition of this PP.
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Appendix A

EXAMPLE CONCEPT DESIGNS






Shallow lake with adjoining public reserve area.

Landscaped gardens and reserve furniture within reserve area.



Landscaped lake system with meandering footpaths and cycleway

Detached Dwellings backing onto the lake system



Potential Dual Occupancy Development

Master Planned community with local through roads / access ways



Master Planned community with local through roads directly connected to bushland reserves

Master Planned community with local loop road, central community facilities and open space areas



Attached and multi-unit dwellings fronting community facilities and open space areas

Attached dwellings fronting landscaped pathways through the subdivision



Internal community facilities adjoining residential dwellings.

Internal landscaped areas adjoining residential dwellings.



Landscaped entrance to a Master Planned community delineating between the local road and
community areas.



Envisaged Typical Neighbourhood Centre Facades and Street Presentation






Appendix B

ECONOMIC IMPACT ASSESSMENT

Prepared by MacroPlanDimasi

October 2016






Appendix C

SERVICING STRATEGY &
TRAFFIC STUDY

All prepared by Geolyse Pty Ltd

August & September 2016






Appendix D

GROUNDWATER AND SALINITY STUDY

Prepared by Envirowest Consulting Pty Ltd

September 2016






Appendix E

ECOLOGICAL ASSESSMENT

Prepared by Ozark Environmental & Heritage Management Pty Ltd

May 2015






Appendix F

CONTAMINATION INVESTIGATION
STUDY

Prepared by Envirowest Consulting Pty Ltd

September 2016






Appendix G
ABORIGINAL ARCHAEOLOGICAL
ASSESSMENT

Prepared by Ozark Environmental & Heritage Management Pty Ltd

June 2015









MacroPlan Dimasi

MELBOURNE

Level 4

356 Collins Street
Melbourne VIC 3000
(03) 9600 0500
BRISBANE

Level 15

111 Eagle Street
Brisbane QLD 4000
(07} 3221 8166
ADELAIDE

Ground Floor

89 King Wiiliam Street
Adelaide SA 5000
(08} 8221 6332

SYDNEY

Level 4

39 Martin Place
Sydney NSW 2000
{02)9221 5211

GOLD COAST

Level 2

89 -91 Surf Parade
Broadbeach QLD 4218
(07) 3221 8166
PERTH

Level 1

89 St Georges Terrace
Perth WA 6000

(08) 9225 7200

Prepared for: Geoiyse Pty Ltd

MacroPlan Dimasi staff responsibie for this report:

Tony Dimasi, Managing Director — Retail
James Turnbull, Senior Manager — Retail

Adelaide Timbrell, Analyst
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Executive Summary

1.1 INTRODUCTION

Maas Group Properties intends to develop a residential subdivision on land to the east of the existing
Southlakes Estate subdivision. The extension to Southlakes Estate will complement the existing
Southlakes subdivision and have major access points connecting via Azure Avenue and Argyle
Avenue to Wheelers Lane and the wider road network.

It is intended that approximately 1,475 dwelling sites be created in the extension to Southlakes Estate
and will comprise residential allotments and medium density allotments.

This Servicing Strategy will assess the overall development of the extension of Southlakes Estate and
also make provisions for the extension of the sewerage reticulation to the north and east of Southlakes
to allow the future development of adjoining lands contained within the sewerage catchment.

The objective for preparing the Servicing Strategy is to determine an economic means of providing the
required infrastructure to the subdivision area to allow the development of the land for residential and
commercial purposes.

The Servicing Strategy will assess the provision of sewerage reticulation and the water reticulation
network necessary to service the approximately 1,475 dwelling sites within the subdivision.

A separate Stormwater Drainage Report has been prepared and is appended to this Servicing
Strategy Report to assess the drainage requirements of the subdivision particularly in relation to the
trunk drainage corridor through the subdivision and discharging to the proposed detention basin to be
constructed on the southern side of Hennessy Drive.

1.2 SEWERAGE RETICULATION

It is intended that approximately 1,475 dwelling sites be created in the subdivision comprising
residential allotments and medium density allotments.

In general, the dwelling sites will comprise the following allocations:

Residential allotments 910 lots
Medium density dwelling units 565 units
Total dwelling sites 1,475 dwellings

Based on the criteria outlined in the NSW Public Works Department Manual of Practice Sewer Design,
the estimated sewage generation from the extension to Southlakes Estate can be calculated as
approximately 1,287 ET.

An allowance has also be made to account for the future development of the neighbourhood precinct
in the northern section of the site and an allocation of 20 ET's will be made and thus the total
estimated sewage generation from the subdivision is approximately 1,307 ET.

Many of the proposed dwelling lots that are located along the eastern extents of the existing
Southlakes Estate can be serviced by the extension of existing gravity sewerage mains from the
current subdivision. Approximately 250 dwelling lots can be serviced in this way.

The servicing of the remaining sewage generated from the extension of Southlakes Estate will require
the provision of a major gravity sewerage main connecting to the Keswick Sewage Pump Station. The
gravity connection to the sewage pump station will service approximately 1,057 ET. In order to provide
a buffer for the possible increase of dwelling density within the proposed subdivision, an additional

PAGE 1
114135_SSS_003.Docx



SERVICING STRATEGY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

approximate 10% allowance should be added to the estimated ET’'s connecting to the Keswick
Sewage Pump Station.

Therefore, the total ET allocation from the extension of Southlakes Estate draining to the Keswick
pump station should be increased to approximately 1,165 ET.

Also located within the sewage catchment draining to the Keswick Sewage Pump Station is a parcel of
land located further to the east of the extension of the Southlakes subdivision. The land to the east is
owned by Mr and Mrs Ringland and is currently Zoned R5.

Assessment of this parcel of land indicates that approximately 300 residential lots generating an
additional 300 ET can be developed.

Dubbo City Council's Keswick Estate is located to the north of the extension to Southlakes Estate and
sewage generated by the future development of this land will drain through the Southlakes sewerage
reticulation system to the Keswick pump station.

Discussions with Council staff indicate that approximately 650 lots can be developed and an
allowance of 720 ET will be made for the future development of the section of Keswick Estate within
the sewage catchment.

There is an additional parcel of land to the north east of Southlakes Estate situated at the intersection
of Sheraton Road and the extension of Boundary Road owned by Mr Neil O’Connor. Based on an
assessment of the expected lot yield from this parcel of land, an allowance of 60 ET will be made.

On the basis of the overall sewage catchment draining to the Keswick Sewage Pump Station, the
reticulation mains within the extension of Southlakes Estate and the Keswick pump station will need to
cater for the following sewage loadings:

Southlakes Estate extension 1,165 ET
Future Ringland subdivision 300 ET
Future Keswick subdivision 720 ET
Future O’Conner subdivision 60 ET

Total Sewage Loading 2,245 ET

In general, a 225mm diameter and a 300mm diameter sewer main will be provided in the southern
section of the subdivision draining from east to west to cater for the majority of the future development
of land to the east (Ringland).

The major gravity sewer main draining from north to south will comprise a 300mm diameter connection
to the land to the north of Boundary Road (Keswick) subsequently increasing downstream to 375mm
diameter, 450mm diameter and 525mm diameter sewer mains.

The 300mm diameter and 525mm diameter trunk sewer mains join at the southern end of the
subdivision. When the trunk mains combine, the gravity connection to the inlet manhole at the Keswick
pump station will require the construction of a 600mm diameter sewer main to transfer the expected
2,245 ET’s generated from within the overall sewage catchment to the pump station.

The 600mm diameter sewer main is required due to grade limitations from the invert level of the inlet
manhole and the provision of cover where the trunk sewer main crosses the eastern and western
drainage channels within the drainage corridor.

All gravity sewer mains within the subdivision will be designed in accordance with Council’s design
criteria in terms of minimum depth, sewer main grading and ET capacity.
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1.3 WATER RETICULATION

For the expected development of 1,475 dwellings, the following water demands can be estimated:
Peak Instantaneous Demand 148 L/s
Peak Daily Demand 3.86 ML

Dubbo City Council has carried out a WATSYS analysis on the overall water reticulation network for
the greater south eastern section of the area encompassing Southlakes Estate, the proposed
extension of Southlakes Estate, Holmwood Estate, Magnolia Estate and Macquarie View Estate.

Council's most recent WATSYS analysis of the area was carried out in May 2016.

Whilst Council’s reticulation model indicates the use of water mains with a minimum size of 150mm
diameter, Council has advised that the minimum water main size that may be used in selected cul-de-
sacs within the subdivision is 100mm diameter.

However, a water reticulation network to service the extension of Southlakes Estate has been
determined generally in accordance with Council’'s WATSYS model with the minimum size of the water
reticulation mains generally to be 150mm diameter as modelled by Council.

1.4 INDICATIVE SERVICING PLANS

Indicative servicing plans for sewerage and water reticulation to service the extension of Southlakes
Estate have been prepared and are indicated on Drawings C001 to C005 located in the Drawings
Section of this Report.

1.5 STORMWATER DRAINAGE

The Stormwater Management Strategy presents an assessment of the proposed stormwater
management strategy for the extension of the Southlakes Estate residential subdivision proposed by
Maas Group Properties. The results show that the proposed stormwater management system results
in a slightly higher peak discharge from the site at Hennessy Drive than that determined by Cardno.
However, given the location of the Southlakes Estate at the lower end of the catchment and the
designed bypass on the Hennessy Drive basin it is not expected that the modelled increase in flows
will have any detrimental effect on flooding downstream of the site.

It is proposed to construct a minor/major drainage system for the extension of Southlakes Estate with
the minor system consisting of stormwater pits and pipes that would convey minor flows to the
drainage reserve running through the site. Major flows would be conveyed along road reserves and
drainage easements to the drainage reserve running through the site. In accordance with the overall
stormwater strategy for the catchment no on-site detention is proposed within the Southlakes Estate.
All system components would be subject to further detailed assessment and design during the
engineering design phase, based on the principles outlined in this assessment.

1.6 CONCLUSION

This Servicing Strategy has determined the infrastructure requirements necessary for the proposed
extension of Southlakes Estate. The Servicing Strategy has determined the overall framework for the
effective provision of services to the subdivision.

The Servicing Strategy has provided the design guidelines for the provision of services to the
subdivision in a staged manner and forms the basis for the future detailed design of the services for
the extension to Southlakes Estate.
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Introduction

21 BACKGROUND

Maas Group Properties intends to develop a residential subdivision on land to the east of the existing
Southlakes Estate subdivision. The extension to Southlakes Estate will complement the existing
Southlakes subdivision and have major access points connecting via Azure Avenue and Argyle
Avenue to Wheelers Lane and the wider road network.

It is intended that approximately 1,475 dwelling sites be created in the extension to Southlakes Estate
and will comprise residential allotments and medium density allotments.

An open space corridor will be created along the central drainage line that separates the subdivision
generally from the north east to the southwest of the site. The drainage corridor will be embellished
with a series of decorative lakes similar to the lakes that have been developed along the existing
drainage corridor in Southlakes Estate.

The drainage corridor within the extension to Southlakes Estate is known as the eastern channel
whilst the drainage corridor within the existing Southlakes Estate is known as the western channel.

This Servicing Strategy will assess the overall development of the extension of Southlakes Estate and
also make provisions for the extension of the sewerage reticulation to the north and east of Southlakes
to allow the future development of adjoining lands contained within the sewerage catchment.

The objective for preparing the Servicing Strategy is to determine an economic means of providing the
required infrastructure to the subdivision area to allow the development of the land for residential and
commercial purposes.

The Servicing Strategy will assess the provision of sewerage reticulation and the water reticulation
network necessary to service the approximately 1,475 dwelling sites within the subdivision.

A separate Stormwater Drainage Report has been prepared and is appended to this Servicing
Strategy Report to assess the drainage requirements of the subdivision particularly in relation to the
trunk drainage corridor through the subdivision and discharging to the proposed detention basin to be
constructed on the southern side of Hennessy Drive.

2.2 SITE LOCATION

The Hillview property is located approximately 4km south east of the Dubbo central business district
and is accessed from the north via Cobra Street and Wheelers Lane and the south via Hennessy
Drive and Wheelers Lane.

The subdivision site is described as Lot 12 in DP1207280 and Lot 399 in DP1199356. Lot 12 has an
area of approximately 2.27ha and Lot 399 has an area of approximately 128.5ha for a total
development area of approximately 130.77ha.

The site is bounded by Southlakes Estate to the west, Boundary Road to the north, Hennessy Drive to
the south and privately owned land to the east.

Boundary Road to the east of Wheelers Lane is currently unformed and Dubbo City Council proposes
to extend Boundary Road to the east to connect with Sheraton Road whilst Hennessy Drive will be
extended to provide a freight corridor extending further to the east and connecting to the Mitchell
Highway via Basalt Drive.

Currently the site is accessed from Wheelers Lane via Azure Avenue through Southlakes Estate and
crossing the western channel via a culverted bridge. Work is currently underway to construct an
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additional culverted bridge again crossing the western channel and extending Argyle Avenue to the
Hillview property.

The location of the proposed extension to Southlakes Estate is indicated on Drawing D001 located in
the Drawings Section of this Report.

2.3

STUDY METHODOLOGY

In order to prepare the Servicing Strategy for the provision of infrastructure for the extension of
Southlakes Estate, the following worktasks will be carried out:

i)

ii)

iv)

v)

Vi)

vii)

Determination of development densities in the nominated land use zones to assess loading
demands for sewage equivalent tenements (ET’s) with expected water usage demands for the
subdivision.

Determination of additional sewage ET allowances to be made for the future development of
lands to the north and east of the extension of Southlakes Estate.

Determination of the sewerage catchment limits based on depth limitations for connection of a
gravity main to the Keswick Sewage Pump Station to service the subdivision.

Determination of a gravity sewerage reticulation system to service the subdivision lot layout and
the adjoining lands draining to the Keswick Sewage Pump Station.

Determine the water usage demands for the various areas of the Southlakes subdivision to
estimate the total peak instantaneous demand required to service the subdivision.

Determine a water reticulation layout to service the subdivision generally is accordance with the
WATSYS reticulation modelling previously carried out by Dubbo City Council for the greater
south eastern section of the area encompassing Southlakes Estate, the proposed extension of
Southlakes Estate, Holmwood Estate, Magnolia Estate and Macquarie View Estate.

Preparation of the Servicing Strategy Report to document the investigations carried out to
determine the infrastructure requirements for the proposed extension to Southlakes Estate. The
Servicing Strategy will provide sufficient design guidelines for the future provision of services in
a staged manner and will form the basis of the future detailed design of each service.

In summary, the Servicing Strategy will determine the overall framework for the effective provision of
services to the subdivision with the required sewerage and water supply networks.
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Proposed Development and Design
Loadings

3.1 PROPOSED DEVELOPMENT

The site for the extension of the Southlakes Estate subdivision comprises Lot 12 in DP1207280 and
Lot 399 in DP1199356. Lot 12 has an area of approximately 2.27ha and Lot 399 has an area of
approximately 128.5ha for a total development area of approximately 130.77ha.

It is intended that approximately 1,475 dwelling sites be created in the subdivision comprising
residential allotments and medium density allotments.

In general, the dwelling sites will comprise the following allocations:

Residential allotments 910 lots
Medium density dwelling units 565 units
Total dwelling sites 1,475 dwellings

The concept Master Plan for the proposed extension to Southlakes Estate is indicated on Drawing
D002 located in the Drawings Section of this Report.

3.2 SEWAGE DESIGN CRITERIA

3.21 SOUTHLAKES ESTATE SEWAGE GENERATION

The estimated sewage generation from the expected 1,475 dwellings to be developed within the
subdivision can be determined based on the design criteria outlined in the NSW Public Works
Department Manual of Practice Sewer Design where the following generation rates will apply:

Residential dwelling house 1 ET per dwelling
Medium density dwelling unit 2/3 ET per unit

Based on this criteria, the estimated sewage generation from development of 1,475 dwellings in the
extension to Southlakes Estate can be calculated as approximately 1,287 ET.

An allowance should also be made to account for the future development of the neighbourhood
precinct in the northern section of the site and an allocation of 20 ET’s will be made and thus the total
estimated sewage generation from the subdivision is approximately 1,307 ET.

Many of the proposed dwelling lots that are located along the eastern extents of the existing
Southlakes Estate can be serviced by the extension of existing gravity sewerage mains from the
current subdivision. Approximately 250 dwelling lots can be serviced in this way.

The servicing of the remaining sewage generated from the extension of Southlakes Estate will require
the provision of a major gravity sewerage main connecting to the Keswick Sewage Pump Station. The
gravity connection to sewage pump station will service approximately 1,057 ET. In order to provide a
buffer for the possible increase of dwelling density within the proposed subdivision, an additional
approximate 10% allowance should be added to the estimated ET’'s connecting to the Keswick
Sewage Pump Station.

Therefore, the total ET allocation from the extension of Southlakes Estate draining to the Keswick
pump station should be increased to approximately 1,165 ET.
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3.2.2 ADDITIONAL SEWAGE CATCHMENTS

Also located within the sewage catchment draining to the Keswick Sewage Pump Station is a parcel of
land located further to the east of the extension of the Southlakes subdivision. The land to the east is
owned by Mr and Mrs Ringland and is currently Zoned R5.

Assessment of this parcel of land indicates that approximately 300 residential lots generating an
additional 300 ET can be developed.

Dubbo City Council’'s Keswick Estate is located to the north of the extension to Southlakes Estate and
sewage generated by the future development of this land will drain through the Southlakes sewerage
reticulation system to the Keswick pump station.

Discussions with Council staff indicate that approximately 650 lots can be developed and an
allowance of 720 ET will be made for the future development of the section of Keswick Estate within
the sewage catchment.

There is an additional parcel of land to the north east of Southlakes Estate situated at the intersection
of Sheraton Road and the extension of Boundary Road owned by Mr Neil O’'Connor.

Based on an assessment of the expected lot yield from this parcel of land, an allowance of 60 ET will
be made.

3.2.3 TOTAL CATCHMENT SEWAGE GENERATION

On the basis of the overall sewage catchment draining to the Keswick Sewage Pump Station, the
reticulation mains within the extension of Southlakes Estate and the Keswick pump station will need to
cater for the following sewage loadings:

Southlakes Estate extension 1,165 ET
Future Ringland subdivision 300 ET
Future Keswick subdivision 720 ET
Future O’Conner subdivision 60 ET

Total Sewage Loading 2,245ET

3.2.4 INDUSTRIAL CANDIDATE AREA NO. 1

In 1997, Terra Sciences (now Geolyse) prepared a servicing strategy on behalf of Dubbo City Council
for an industrial precinct known as Industrial Candidate Area No. 1.

Industrial Candidate Area No. 1 is located to the south east of the urban area of Dubbo and comprises
a total area of approximately 750 ha. The site is bounded by the Mitchell Highway to the north,
Eulomogo Creek to the south and a portion of Sheraton Road to the west.

At the time of the preparation of the servicing strategy in 1997, the Industrial Candidate Area was to
contain approximately 108 industrial lots ranging in size from 3,000m? up to approximately 7.0 ha. The
section of the land to be developed in the Industrial Candidate Area was located closer to and was to
have access from the Mitchell Highway and fell within three distinct catchments in terms of the
provision of sewerage infrastructure.

Approximately one third of the developable area in the northwest section of the site was to be serviced
by a gravity sewer main connecting to an existing Council sewer main located on the eastern side of
Sheraton Road in the general vicinity of the former Caravan Park located in Sheraton Road and St
Johns Primary School.
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The remainder of the developable land within the Candidate Area was to be serviced by two (2) small
sewage pump stations that discharged into the end of the gravity sewerage network connecting to the
Sheraton Road sewer main.

To date, the Sheraton Road sewer main has been extended eastwards in association with the
development of Bunnings on Sheraton Road and into the subdivision known as the Blueridge
Business Park. The Blueridge development generally encompasses the initial section of Industrial
Candidate Area No. 1 that was capable of being serviced by a gravity sewer main.

At this point in time, the remainder of the Industrial Candidate Area can be serviced in accordance
with the original 1997 servicing strategy with the provision of sewerage reticulation and infrastructure
independent to the proposed development of the extension of Southlakes Estate.

3.3 WATER DEMAND CRITERIA

The water demand criteria normally used for the design of water reticulation systems to service
subdivisions is based on standard criteria outlined in the NSW Public Works Department Water Supply
Investigation Manual, namely:

Peak Instantaneous Demand 0.15 L/s/tenement
Peak Daily Demand 5,000 L/day/tenement

However, in Dubbo City Council's AUSPEC-1 Part D11 Water Reticulation, the Peak Instantaneous
Demand is taken to be 0.10 L/s/tenement.

Additionally, water supply authorities are moving away from the adoption of a peak daily demand of
5,000 L per day per tenement. Peak Daily Demands in the range of 2,000 L per day to 3,000 L per day
are commonly used.

For the assessment of the Peak Daily Demand for the extension to Southlakes Estate a demand of
3,000 L/day/resident tenement and 2,000 L/day/medium density unit will be adopted.

For the expected development of 1,475 dwellings in the extension of Southlakes Estate, the following
water demands can be estimated:

Peak Instantaneous Demand 148 L/s
Peak Daily Demand 3.86 ML

It should be noted that the irrigation of the landscaped areas of the subdivision, particularly the
drainage corridors will be assumed to occur at night or at other off peak times and thus the irrigation
demand is not included in the Peak Instantaneous Demand calculated for the subdivision.
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Proposed Servicing Infrastructure

41 SEWERAGE RETICULATION

The extension of Southlakes Estate will be serviced by gravity sewerage reticulation mains connecting
to either extensions of the existing sewerage reticulation from within Southlakes Estate to the west or
by draining via trunk sewerage mains to the Keswick Sewage Pump Station located in Hennessy
Road to the south west of the subdivision.

As indicated previously, the Southlakes sewerage reticulation mains will also be sized to cater for the
expected development of land located to the east (Ringland) and to the north (Keswick and O’Connor)
of the extension of Southlakes Estate. To enable these land parcels to be serviced by gravity
reticulation to the Keswick pump station, the sewerage mains within the extension of Southlakes will
need to be increased in size to cater for the additional sewage generation.

In general, a 225mm diameter and a 300mm diameter sewer main will be provided in the southern
section of the subdivision draining from east to west to cater for the majority of the future development
of land to the east (Ringland).

The major gravity sewer main draining from north to south will comprise a 300mm diameter connection
to the land to the north of Boundary Road (Keswick) subsequently increasing downstream to 375mm
diameter, 450mm diameter and 525mm diameter.

The 300mm diameter and 525mm diameter trunk sewer mains join at the southern end of the
Southlakes subdivision. Where the trunk mains combine, the gravity connection to the inlet manhole at
the Keswick pump station will require the construction of a 600mm diameter sewer main to transfer the
expected 2,245 ET’s generated from within the overall sewage catchment to the pump station.

The 600mm diameter sewer main is required due to grade limitations from the invert level of the inlet
manhole and the provision of cover where the trunk sewer main crosses the eastern and western
drainage channels within the drainage corridor.

An alignment for the 600mm diameter sewer main has been determined and a preliminary longitudinal
section of the sewer main prepared.

Following discussions with Council’s staff it has been confirmed that the original design of the Keswick
Sewage Pump Station allowed for the development of the Hillview land and other land within the
sewage catchment and can cater for the additional loading generated by approximately 2,245 ET’s
from within the catchment.

Details of the overall sewerage reticulation and the 600mm diameter trunk sewerage main are
indicated on Drawing C002, Drawing C003 and Drawing C004 located in the Drawings Section of
this Report.

The provision of the sewerage infrastructure to service the Southlakes Estate subdivision and the
connections external to the site will be subject to detailed engineering design at the appropriate phase
of the project.

4.2 WATER RETICULATION

Dubbo City Council has carried out a WATSYS analysis on the overall water reticulation network for
the greater south eastern section of the area encompassing Southlakes Estate, the proposed
extension of Southlakes Estate, Holmwood Estate, Magnolia Estate and Macquarie View Estate.

Council's most recent WATSYS analysis of the area was carried out in May 2016.
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The water reticulation network for the development area determined by Council is indicated on
Drawing D003 located in the Drawings Section of this Report.

Whilst Council's reticulation model indicates the use of water mains with a minimum size of 150mm
diameter, Council has advised that the minimum water main size that may be used in selected cul-de-
sacs within the subdivision is 100mm diameter.

A water reticulation network to service the extension of Southlakes Estate has been determined
generally in accordance with Council’'s WATSYS model with the minimum size of the water reticulation
mains generally to be 150mm diameter as modelled by Council.

4.3 INDICATIVE SERVICING PLANS

Indicative servicing plans for sewerage reticulation and water reticulation to service the extension of
Southlakes Estate have been prepared and are indicated on Drawings C001 to C005 located in the
Drawings Section of this Report.

The sewerage reticulation plans provide for the future servicing of lands located to the north and east
of the extension of Southlakes Estate and provide a gravity trunk sewerage main connecting to the
Keswick Sewage Pump Station.

44 STORMWATER DRAINAGE

A Stormwater Management Strategy for the proposed subdivision has been prepared and is attached
in Appendix A.

The Report presents an assessment of the proposed stormwater management strategy for the
extension of the Southlakes Estate residential subdivision proposed by Maas Group Properties. The
results show that the proposed stormwater management system results in a slightly higher peak
discharge from the site at Hennessy Drive than that determined by Cardno. However, given the
location of the Southlakes Estate at the lower end of the catchment and the designed bypass on the
Hennessy Drive basin it is not expected that the modelled increase in flows will have any detrimental
effect on flooding downstream of the site.

It is proposed to construct a minor/major drainage system for the extension of Southlakes Estate with
the minor system consisting of stormwater pits and pipes that would convey minor flows to the
drainage reserve running through the site. Major flows would be conveyed along road reserves and
drainage easements to the drainage reserve running through the site. In accordance with the overall
stormwater strategy for the catchment no on-site detention is proposed within the Southlakes Estate.
All system components would be subject to further detailed assessment and design during the
engineering design phase, based on the principles outlined in this assessment.
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Introduction

1.1 BACKGROUND

Geolyse Pty Ltd has been commissioned by Maas Group Properties to prepare a Stormwater
Management Strategy to accompany a Development Application (DA) for a proposed Residential
Subdivision over land described as Lot 12 in DP 1207280 & Lot 399 in DP 1199356 at ‘Southlakes
Estate’, Dubbo.

1.2  SITE LOCATION

The site is described as Lot 12 in DP 1207280 and Lot 399 in DP 1199356 and is located at
‘Southlakes Estate’ approximately 4 kilometres south east of the Dubbo Central Business District. The
land has a total combined area of approximately 130 hectares. The subject land is bounded by the
future extension of Boundary Road to the north, Hennessy Road and its future extension to the south
and the eastern extent of the existing ‘Southlakes Estate’ to the west.

The subject area is largely cleared of native vegetation, featuring open grasslands and gentle slopes.
Other features on the site include two (2) existing stock dams.

1.3 PURPOSE OF REPORT

The purpose of this report is to outline the proposed stormwater management strategy for the
development of the residential subdivision. It also presents preliminary design and sizing information
for key components of the water management strategy for the development of the residential
subdivision.

1.4 REPORT STRUCTURE

This report is presented in four sections:

. Section 1 provides a brief background and presents the report objectives;
o Section 2 provides background information and details the assessment methodology;
. Section 3 presents the results of the system and modelling and an outline of the major system

components; and

. Section 4 presents the conclusions and recommendations.

PAGE 1
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Background Information

21 PROPOSED DEVELOPMENT

The subject site has been identified by the developer as a suitable location for the development of a
neighbourhood centre, R2 general residential lots, R1 low density residential lots, and public
recreation areas.

Vehicular access will be available from Azure Avenue, Argyle Avenue, the future extension of
Boundary Road and the future extension of Hennessy Road.

The overall layout of the proposed development is indicated on Drawing No. 114135_06B_CO001.

2.2 EXISTING STORMWATER DRAINAGE

The site lies within the catchment of the Eulomogo Creek which ultimately drains to the Macquarie
River southwest of the site. The site is at the lower end of the catchment and as a result stormwater
flows from the catchment upstream of the site need to be managed as they pass through the site. The
internal catchment boundaries are indicated in Drawing No. 114135_06B_C002. Further details on
these catchments are outlined in Section 2.3.1 — Sub Catchment Definition.

A drainage reserve has been created across the site that runs from the intersection of Boundary and
Sheraton Roads in the north east corner to the south west corner at Hennessy Road. The site is
currently undeveloped with only 2 farm dams and associated contour banks influencing the natural
flows across the site.

2.3 SYSTEM MODELLING

2.3.1 EXISTING STUDY

Cardno prepared the Keswick Drainage Review- Assessment of Trunk Drainage Requirements report
in 2010 for Dubbo City Council. The Cardno report modelled the entire catchment upstream of
Hennessy Road, including the Southlakes Estate extension site. The Cardno report provided peak
flows at the outlet of the Southlakes Estate extension site for the existing and post development
scenarios (including stormwater detention basins immediately upstream of the Southlakes Estate
extension site).

Cardno kindly provided hydrograph and peak flow data to enable Geolyse to replicate their modelling
and factor in the expected flows from the upstream catchment.

The Cardno report looked at the trunk drainage requirements for the whole catchment which included
a detention basin on the south side of Hennessy Road and detention basins immediately upstream of
the Southlakes Estate extension site. Council provided the design drawings for the proposed
Hennessy Road detention basin which were also prepared by Cardno. The Cardno report did not
include any detention basins within the Southlakes Estate extension site and as a result detention
within the Southlakes Estate extension site was not modelled by Cardno.

2.3.2 STORMWATER QUANTITY

The performance of the proposed stormwater management system was assessed using the XP-
RAFTS hydrological model. This model is able to:

. Model spatial and temporal variations in storm rainfall across the catchment;

. Model variations in catchment characteristics;

PAGE 2
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. Model storage routing effects in drainage lines and basins; and

. Calculate discharge hydrographs at any required location in the catchment.

The analytical technique used in XP-RAFTS involves the division of the catchment into a number of
sub-catchments. Sub-catchment outlets are located at the junction of drainage lines, at the site of

dams or retarding basins, at points corresponding to significant changes in catchment characteristics,
or at any other point of interest.

Data is required on the area and connection sequence of the sub-catchments, together with average
catchment slopes, the impervious percentage, and the rainfall data for the design storm being
modelled. Additional data is required to model rainfall losses and channel or pipe flow. This
information is entered in several different forms depending on the data availability and the degree of
refinement desired for the analysis. For this assessment the rainfall losses were modelled as initial
and continuing losses.

Model Scenarios

Two catchment models were developed:

. Scenario 1- Post-development- 50% impervious for developed areas within the Southlakes
Estate extension (as modelled in the Cardno report)

. Scenario 2- Post-development — 60% impervious for R2 low density residential, 80% impervious
for R1 general residential and 95% impervious for the neighbourhood centre within the
Southlakes Estate extension.

Sub-Catchment Definition

For both scenarios the site was split into the catchments shown in Drawing No. 114135_06B_C002..
Catchment parameters were determined from available contour plans.

Cardno provided 100 year ARI hydrographs for the outlets of the proposed detention basins upstream
of the Southlakes Estate extension (Sheraton Basin and Boundary Road Basin). The hydrographs
were loaded into the model to represent the expected flows from upstream of the site.

Channel Routing

Channel lagging was adopted to model travel times between sub-catchments. The lag time was
estimated by considering the distance travelled and adopting an average velocity of 1m/s.

Rainfall Losses
The following initial and continuing losses (as adopted in the Cardno report) were used in the model:
Pervious Initial loss 16.5 mm
Continuing loss 5.5 mm/hr
Impervious Initial loss 1.0 mm

Continuing loss 0 mm/hr

Design Storms

The catchment was modelled for the 100yr Average Recurrence Interval (ARI) design storm. Design
rainfall intensity/frequency/duration (IFD) data and storm temporal patterns were derived using the
procedures set out in Australia Rainfall and Runoff (Institution of Engineers Australia, 1997).

Design storm durations from 30 minutes to 12 hours were modelled to determine the critical storm
duration. (i.e. the storm that produced the highest peak flow) for both undeveloped and developed
cases.
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Stormwater Management Strategy

3.1 CONCEPTUAL STORMWATER MANAGEMENT STRATEGY

3.1.1 STORMWATER MANAGEMENT OBJECTIVES

The objectives adopted for stormwater management at the site are to:
. provide safe and efficient stormwater conveyance through the Southlakes Estate extension; and

o protect downstream drainage systems against construction and long term impacts.

3.1.2 CONCEPTUAL LAYOUT

The conceptual stormwater management system for the site is shown on Drawing
114135_06B_C003. Preliminary sizing of the main system components has been undertaken to
demonstrate that it can meet the proposed stormwater management objectives. The final system is
subject to further detailed assessment during the detailed design stage to ensure it complements the
proposed development layout.

The site drains generally in a south westerly direction with developed areas discharging to the
drainage reserve at road crossings or other locations determined by the existing contours.

The conceptual stormwater management system includes the following major components.
Pipe and Open Drain System

The stormwater conveyance system would comprise of pipes and grassed open drains. Generally,
pipes would be used for the interlot drainage system and road drainage where kerb and guttering is
proposed. Discharge from the pipe system would generally be directly into the drainage reserve.

The drainage reserve was also modelled as an open channel similar in cross section to that designed
for the existing Southlakes Estate to the west of the site. Decorative lakes were also included in the
model at key locations. A HEC-RAS model was created to confirm that the expected flows in the
channel would be contained within the channel.

Pipes would be used as required to convey flow beneath roads. The interlot and roadway pipe
systems would be designed to convey peak discharge for a 1 in 10 year ARI storm in accordance with
Council requirements. Open drains would be designed to convey overland flow at a safe depth and
velocity and with a minimum freeboard of 500 mm.

Three culvert crossings under Azure Avenue, Argyle Avenue and an unnamed road (below Argyle
Ave) will also be required. Table 3.1 gives the preliminary sizing of these culverts to ensure they can
convey the expected 100year ARI peak storm flows without overtopping the roads.

Table 3.1 — Preliminary Culvert Crossing Sizing

Crossing Location Culvert Size
Azure Avenue 3 x 2.1m x 1.2m Reinforced Concrete Box Culvert
Argyle Ave 5 x 2.4m x 1.2m Reinforced Concrete Box Culvert
Unnamed Road (below Argyle Ave) 5 x 2.4m x 1.2m Reinforced Concrete Box Culvert

Constructed Detention Basins

It is not proposed to provide any stormwater detention within the Southlakes Estate site as the Cardno
report had not included detention within the site.
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3.2 STORMWATER MODELLING RESULTS

3.21 PEAK SITE DISCHARGE

As no stormwater detention is proposed within the site the peak flows discharging from the site were
compared to the peak flows provided by Cardno. A summary of the peak flows estimated by Cardno
and the two scenarios modelled by Geolyse are provided in Table 3.1 below.

The final configuration of the proposed stormwater management system is subject to detailed design
at which stage some adjustment to the design levels may occur. The design objectives would however
remain unchanged.

Table 3.2 — Peak 100 year ARI flows at Hennessy Road

Cardno Report (m?/s) Geolyse Scenario 1 (m?/s) Geolyse Scenario 2 (m?/s)

21.72 22.80 25.56

The figures in Table 3.1 show that the Geolyse Scenario 1 model correlates well with the figure
provided by Cardno (both assume 50% impervious for developed areas). The peak flow reported for
Geolyse Scenario 2 shows an increase of 2.76 m®/s (12%) over Geolyse Scenario 1 and an increase
of 3.84 m®s (18%) over the Cardno report figure.

The Geolyse Scenario 2 more accurately reflects the expected impervious percentages within the
Southlakes Estate development. Given the location of the Southlakes Estate at the lower end of the
catchment and the designed bypass of the proposed Hennessy Road basin from the eastern floodway
it is not expected that the modelled increase in flows will have any detrimental effect on flooding
downstream of the site or operation of the Hennessy Roade basin.

3.2.2 DRAINAGE RESERVE CHANNEL

A concept design of the proposed drainage reserve channel was prepared using available digital
elevation data to allow preliminary hydraulic modelling and channel sizing to be undertaken. The
concept channel design was based on the channel design prepared for the existing Southlakes Estate
to the west of the Southlakes Estate extension. A typical section of the concept drainage reserve
channel is shown on Drawing 114135_06B_C003.

A HEC RAS model was prepared based on the concept design of the drainage reserve channel to
allow preliminary hydraulic modelling of the expected flows to be undertaken. The HEC RAS model
assumed a minimum downstream water level of 264.34m AHD as this is the 1 in 100 year ARI design
peak Hennessy Road basin water level as shown on the Cardno drawing 4937-CD076 Rev 01.

The hydraulic profile of the expected 100 year ARI flow within the concept drainage reserve channel
design is shown below in Figure 1.
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Figure 1: Concept HEC RAS Hydraulic Profile

Depths of flow in the drainage reserve channel ranged from 0.73 m to 1.64 m with a minimum
freeboard of 500 mm maintained throughout. Peak velocities ranged from 0.62 - 2.80 m/s.

The preliminary hydraulic modelling showed that the expected flows from Scenario 2 were contained
within the concept design drainage reserve channel and the culverts were not overtopped.
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Conclusion

This report presents an assessment of the proposed stormwater management strategy for the
Southlakes Estate residential subdivision proposed by Maas Group Properties. The results show that
the proposed stormwater management system results in a slightly higher peak discharge from the site
at Hennessy Road than that provided by Cardno. However, given the location of the Southlakes
Estate at the lower end of the catchment and the designed bypass on the Hennessy Road basin it is
not expected that the modelled increase in flows will have any detrimental effect on flooding
downstream of the site.

It is proposed to construct a minor/major drainage system for the Southlakes Estate with the minor
system consisting of stormwater pits and pipes that would convey minor flows to the drainage reserve
running through the site. Major flows would be conveyed along road reserves and drainage
easements to the drainage reserve running through the site. In accordance with the overall stormwater
strategy for the catchment no on-site detention is proposed within the Southlakes Estate. All system
components would be subject to further detailed assessment and design during the engineering
design phase, based on the principles outlined in this assessment.
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Executive Summary

1.1 INTRODUCTION

Maas Group Properties intends to develop a residential subdivision on land to the east of the existing
Southlakes Estate subdivision. The extension to Southlakes Estate will complement the existing
Southlakes subdivision and have major access points connecting via Azure Avenue and Argyle
Avenue to Wheelers Lane and the wider road network.

It is intended that approximately 1,475 dwelling sites be created comprising residential allotments and
medium density allotments.

The Hillview property is located approximately 4km south east of the Dubbo central business district
and is accessed from the north via Cobra Street and Wheelers Lane and the south via Hennessy
Drive and Wheelers Lane.

The subdivision site is described as Lot 12 in DP1207280 and Lot 399 in DP1199356. Lot 12 has an
area of approximately 2.27ha and Lot 399 has an area of approximately 128.5ha for a total
development area of approximately 130.77ha.

The site is bounded by Southlakes Estate to the west, Boundary Road to the north, Hennessy Drive to
the south and privately owned land to the east.

1.2 TRAFFIC STUDY

Under State Environmental Planning Policy SEPP (Infrastructure) 2007, the proposed subdivision for
the extension of Southlakes Estate is classified in accordance with the requirements set out in
Schedule 3 of Clause 104 of the SEPP.

On this basis, a Traffic Study will need to be prepared to assist in the planning approval process for
the development.

This Traffic Study will address the following issues:

. Traffic generated by the development of the extension of Southlakes Estate

° Access to and from the subdivision via existing roads, new roads and the connection of the
subdivision roads to the wider road network

o Impact on the operation, safety and amenity of the surrounding road network

. Recommendations for the implementation of Local Area Traffic Management (LATM) devices

throughout the subdivision

The Traffic Study will be prepared in accordance with the requirements outlined in the NSW Roads
and Traffic Authority’s (RTA) Guide to Traffic Generating Developments.

1.3 EXISTING TRAFFIC VOLUMES

The estimated Year 2026 AADT traffic volumes on the subject roads are summarised below:

. Wheelers Lane north of Boundary Road 9,678 vehicles per day
o Wheelers Lane south of Boundary Road 9,108 vehicles per day
o Boundary Road west of Wheelers Lane 6,555 vehicles per day
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The estimated Year 2026 peak hour traffic volumes on the subject roads are summarised below:

o Wheelers Lane north of Boundary Road 1,204 vehicles per hour
. Wheelers Lane south of Boundary Road 992 vehicles per hour
o Boundary Road west of Wheelers Lane 896 vehicles per hour

1.4 PROPOSED DEVELOPMENT

The site for the extension of the Southlakes Estate subdivision comprises Lot 12 in DP1207280 and
Lot 399 in DP1199356. Lot 12 has an area of approximately 2.27ha and Lot 399 has an area of
approximately 128.5ha for a total development area of approximately 130.77ha.

It is intended that approximately 1,475 dwelling sites be created in the subdivision comprising
residential allotments and medium density allotments.

In general, the dwelling sites will comprise the following allocations:

Residential allotments 910 lots
Medium density dwelling units 565 units
Total dwelling sites 1,475 dwellings

1.5 TRAFFIC GENERATION

The daily traffic generated by the extension of Southlakes Estate can be estimated as set out below:

Number of residential dwellings: 910 dwellings

Daily vehicle trips: 11 per dwelling

Number of residential daily trips: 10,010 trips per day

Number of medium density dwellings: 565 dwellings

Daily vehicle trips: 6 per dwelling

Number of medium density daily trips: 3,390 trips per day

Total daily vehicle trips: 10,010 trips + 3,390 trips = 13,400 trips per day

Not all trips generated by the proposed extension to Southlakes Estate will be external to the
subdivision. A proportion of the generated trips will be for internal travel purposes such as visiting
friends or neighbours, recreation areas or a potential commercial precinct.

The RTA estimate that approximately 25% of daily and peak hour vehicle trips are internal to the
subdivision (RTA, 1993) and therefore the adjusted external daily vehicle trips generated by the
subdivision is:

External daily vehicle trips: 13,400 trips x 0.75 = 10,050 trips per day.

The external trip generation of 10,050 trips per day has been used to assess the potential impacts of
the development of the subdivision on the surrounding road network.

The peak hour traffic generated by the extension of Southlakes Estate can be estimated as set out
below:

Number of residential dwellings: 910 dwellings
Peak hour vehicle trips: 1 per dwelling
Number of residential peak hour trips: 910 trips per hour
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Number of medium density dwellings: 565 dwellings

Peak hour vehicle trips: 0.5 per dwelling

Number of medium density peak hour trips: 283 trips per day

Total peak hour vehicle trips: 910 trips + 283 trips = 1,193 trips per hour

As with the daily trip generation, the RTA estimate that 25% of the peak hour trip generation are
internal to the subdivision. Therefore, the adjusted external peak hour trips generated by the
subdivision is:

External peak hour trips: 1,193 trips x 0.75 = 895 trips per hour.

The external trip generation of 895 trips per hour has been used to assess the potential impacts of the
development of the subdivision on the surrounding road network.

1.6 TRAFFIC IMPACT SUMMARY

The impact of the additional traffic generated by the extension of Southlakes Estate on the
surrounding road network has been assessed in terms of:

i) Traffic Volume for both the Daily and Peak Hour traffic generation;
ii) Intersection Operation; and
iii) Road Safety.

SIDRA modelling has been undertaken to assess the operation of various intersections on the
surrounding road network.

1.6.1 TRAFFIC GENERATION AND ROADWAY CAPACITY

The estimated external daily traffic generation from the extension to Southlakes Estate is 10,050 trips
per day and the external peak hour traffic generation is 895 trips per hour.

The increase in daily traffic volumes on Wheelers Lane north and Wheelers Lane south is 46% and
61% respectively.

The increase in peak hour traffic volumes on Wheelers Lane north and Wheelers Lane south is 33%
and 50% respectively.

The increase in daily traffic volumes on Boundary Road west is 38%.
The increase in peak hour traffic volumes on Boundary Road west is 25%.

The operational capacity of Wheelers Lane north following the development of the extension of
Southlakes Estate is 44%, for Wheelers Lane south the operational capacity is 82% and for Boundary
Road west is 93%.

All roads are operating below the operational capacity at a Level of Service B and the impact of the
additional traffic generated by the extension of Southlakes Estate in the Year 2026 is not significant in
terms of the volume of post development traffic using Wheelers Lane and Boundary Road, noting that
the existing estimated traffic volumes on the subject roads do not take into account redistribution of
traffic patterns once the connection of Boundary Road through to Sheraton Road is constructed.
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1.6.2 INTERSECTION MODELLING

The operation of the following intersections have been assessed using the SIDRA computer modelling
program:

o Wheelers Lane and Argyle Avenue
. Wheelers Lane and Azure Avenue
o Boundary Road the north south access road

The SIDRA modelling determined that all movements at each intersection was operating at a Level of
Service A.

1.6.3 CONCLUSION

The implementation of the recommendations of this Traffic Study during the approval and
development of the extension of Southlakes Estate will see the operation of the development with the
integration of the generated traffic into the surrounding road network.
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Introduction

21 BACKGROUND

Maas Group Properties intends to develop a residential subdivision on land to the east of the existing
Southlakes Estate subdivision. The extension to Southlakes Estate will complement the existing
Southlakes subdivision and have major access points connecting via Azure Avenue and Argyle
Avenue to Wheelers Lane and the wider road network.

It is intended that approximately 1,475 dwelling sites be created comprising residential allotments and
medium density allotments.

An open space corridor will be created along the central drainage line that separates the subdivision
generally from the north east to the southwest of the site. The drainage corridor will be embellished
with a series of decorative lakes similar to the lakes that have been developed along the existing
drainage corridor in Southlakes Estate. The drainage corridor within the extension to Southlakes
Estate is known as the eastern channel whilst the drainage corridor within the existing Southlakes
Estate is known as the western channel.

A Development Application has been prepared for Council's approval to develop Stage 1 of the
extension to Southlakes Estate comprising approximately 35 allotments. This Traffic Study will assess
the overall development of the extension of Southlakes Estate including Stage 1 of the development.

Therefore Council will have a single Traffic Study relating to the development of the overall subdivision
rather than separate traffic studies addressing Stage 1 and the balance of the subdivision individually.

2.2 SITE LOCATION

The Hillview property is located approximately 4km south east of the Dubbo central business district
and is accessed from the north via Cobra Street and Wheelers Lane and the south via Hennessy
Drive and Wheelers Lane.

The subdivision site is described as Lot 12 in DP1207280 and Lot 399 in DP1199356. Lot 12 has an
area of approximately 2.27ha and Lot 399 has an area of approximately 128.5ha for a total
development area of approximately 130.77ha.

The site is bounded by Southlakes Estate to the west, Boundary Road to the north, Hennessy Drive to
the south and privately owned land to the east.

Boundary Road to the east of Wheelers Lane is currently unformed and Dubbo City Council proposes
to extend Boundary Road to the east to connect with Sheraton Road whilst Hennessy Drive will be
extended to provide a freight corridor extending further to the east and connecting to the Mitchell
Highway via Basalt Drive.

Currently the site is accessed from Wheelers Lane via Azure Avenue through Southlakes Estate and
crossing the western channel via a culverted bridge. Work is currently underway to construct an
additional culverted bridge again crossing the western channel and extending Argyle Avenue to the
Hillview property.

The location of the proposed extension to Southlakes Estate is indicated on Drawing TS01 located in
the Drawings Section of this Report.
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2.3 TRAFFIC STUDY

Under State Environmental Planning Policy SEPP (Infrastructure) 2007, the proposed subdivision for
the extension of Southlakes Estate is classified in accordance with the requirements set out in
Schedule 3 of Clause 104 of the SEPP.

On this basis, a Traffic Study will need to be prepared to assist in the planning approval process for
the development.

This Traffic Study will address the following issues:

. Traffic generated by the development of the extension of Southlakes Estate

. Access to and from the subdivision via existing roads, new roads and the connection of the
subdivision roads to the wider road network

o Impact on the operation, safety and amenity of the surrounding road network

. Recommendations for the implementation of Local Area Traffic Management (LATM) devices

throughout the subdivision

The Traffic Study will be prepared in accordance with the requirements outlined in the NSW Roads
and Traffic Authority’s (RTA) Guide to Traffic Generating Developments.

The methodology for the preparation of the Traffic Study is outlined in the following Section of the
Report.

2.4 TRAFFIC STUDY METHODOLOGY

In carrying out the preparation of the Traffic Study, three (3) broad issues will need to be addressed as
outlined below:

(a) Existing Site and Traffic Conditions

e  Subdivision location;

¢ Road network hierarchy surrounding the development;
e  Existing site access;

e  Existing roadway capacity; and

e  Existing traffic flow

(b)  Proposed Subdivision

e Residential subdivision development concepts;
e Internal and external traffic design principles; and

o  Connectivity to the surrounding road network.
(c)  Traffic Impact of the Proposed Subdivision

e  Traffic generation from the proposed subdivision;

e Traffic distribution within and external to the subdivision and the connection to Wheelers
Lane, Boundary Road and Hennessy Drive;

o Impact of the traffic generated from the subdivision on existing traffic parameters; and
e Local area traffic management.
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In order to satisfactorily address all the relevant traffic issues for the proposed subdivision, the
following work tasks will need to be carried out:

1.

Review all available background data, community concerns and traffic history relating to the
area around the subdivision site.

Determine the traffic generating potential of the proposed subdivision, calculation of peak hour
and daily traffic volumes and the distribution of the generated traffic within the subdivision and
onto the surrounding road network to determine post development traffic volumes on the road
network.

Assessment of the impact of the additional traffic generated by the development of the
subdivision on the surrounding road network. The traffic impact assessment will carried out in
terms of:

. Road capacity;

e Road safety;

. Intersection operation; and

e  Access requirements.

Determination of a schedule of required works that may be necessary to alleviate any potential
impacts caused to the surrounding road network by the development of the subdivision.

In summary, this Traffic Study will assess the existing traffic movements on the road network
surrounding the development site, the expected traffic volumes generated by the proposed subdivision
of the Hillview property, the effect of the generated traffic on the surrounding road network and the
determination of a safe and efficient means of providing access to the subdivision to cater for the
additional traffic volume.
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Consideration of SEPP (Infrastructure)
2007

Schedule 3 of State Environmental Planning Policy (Infrastructure) 2007 classifies developments
based upon the potential to generate additional traffic onto the surrounding road network.

Developments listed in Schedule 3 of SEPP (Infrastructure) require referral to the Roads and Maritime
Services (RMS) by the consent authority. The consent authority is required to take into consideration
any submission that the RMS provides in response to the notice of the development.

In addition, the consent authority must consider, pursuant to Clause 104 (3) of SEPP (Infrastructure),
the accessibility of the site and any potential traffic safety, road congestion or parking implications of
the proposed development.

Based on Schedule 3, the classification of the proposed extension to the Southlakes subdivision is
outlined in Column 2 and states:

Subdivision of Land 200 or more allotments where the subdivision
includes the opening of a public road

As the proposed extension to the Southlakes subdivision will generate approximately 1,475 dwelling
sites, Dubbo City Council will need to refer the application to the RMS as part of the development
approval process.
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Existing Traffic Conditions

41 ROAD NETWORK HIERARCHY

The Roads and Traffic Authority (1984) proposes four basic road classes as the basis for the
functional hierarchy of a road network.

A functional classification take into account the relative balance of the traffic mobility function and
amenity/access functions of streets and roads and defines the purpose of a road within the context of
a road network.

The four road classes are arterial, sub-arterial, collector and local roads and are defined below.
o Arterial Roads

Roads whose main function is to carry through traffic from one region to another forming the
principal means of communication for major traffic movements.

. Sub-Arterial Roads
Those roads which supplement the arterial roads in providing for through traffic movement to an
individually determined limit that is sensitive to both roadway characteristics and adjoining land
uses.

° Collector Roads

Roads that distribute traffic between the arterial roads and the local street system and provide
access to adjoining property.

. Local Roads
Subdivisional roads whose main traffic function is to provide access to adjoining property.

An assessment of the classification of the roads leading to and surrounding the development site is
indicated in Table 4.1.

Table 4.1 — Existing Road Classification

Road Classification
Wheelers Lane north of Boundary Road Sub — Arterial Road
Wheelers Lane south of Boundary Road Sub — Arterial Road
Boundary Road west of Wheelers Lane Sub - Arterial Road
Boundary Road east of Wheelers Lane Not currently classified
Hennessy Drive west of Wheelers Lane Collector Road
Hennessy Drive east of Wheelers Lane Not currently classified
Azure Avenue Local Road
Argyle Avenue Local Road
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4.2 EXISTING ROAD CONDITIONS

The existing configuration, conditions and intersection facilities of the road network leading to and
surrounding the development site are outlined in this Section of the Traffic Study.

Wheelers Lane North of Boundary Road

Wheelers Lane north of the intersection with Boundary Road comprises two (2) configurations as
outlined below:

- From the intersection of Boundary Road to the northern boundary of the Dawson Park
Greyhound Racing Complex Wheelers Lane has kerb and gutter on the western side of the
road and is unkerbed on the eastern side of the road. The roadway comprises two (2)
southbound lanes each a minimum of 3.5m wide, two (2) northbound lanes each a minimum
of 3.5m wide and a 4m wide parking lane on the western side of the road.

- From the northern boundary of Dawson Park Wheelers Lane is kerb and guttered on both
sides of the road. The roadway comprises two (2) southbound lanes each a minimum of 3.5m
wide, two (2) northbound lanes each a minimum of 3.5m wide and a 4m wide parking lane on
the both the eastern and western sides of the road.

From south of the intersection of Wheelers Lane and Kingfisher Street the roadway transitions
to the northbound and southbound carriageways separated by a wide concrete median. The
concrete median allows for protected right turns at a number of intersections along Wheelers
Lane.

Wheelers Lane is speed limited at 60km/hr.

Wheelers Lane South of Boundary Road

Wheelers Lane to the south of the intersection with Boundary Road transitions to a southbound lane
and a northbound lane. On the eastern side of Wheelers Lane is a central drainage/landscaped area
separating the service road providing access to the allotments in Southlakes Estate fronting the
Wheelers Lane road reserve.

The western side of Wheelers Lane is kerb and guttered along the frontage of Magnolia Estate and
Holmwood Estate. When the Mary’s Veil subdivision is developed, the western side of Wheelers Lane
will be kerb and guttered on the western side for its full length between Boundary Road and Hennessy
Drive.

The Wheelers Lane carriageway along the frontage of Holmwood Estate comprises a 6m wide travel
lane and parking lane on the western side (for northbound traffic) and a 4m wide travel lane on the
eastern side (for southbound traffic).

At the approach to the intersection with Hennessy Drive, Wheelers Lane transitions to a unkerbed
carriageway with a 3.5m wide travel lane in each direction.

Wheelers Lane is speed limited at 60km/hr.

Boundary Road

Boundary Road east of the Dubbo to Molong rail crossing has kerb and gutter on the northern side
with sections of kerb and gutter recently having been constructed along the frontage of Magnolia
Estate on the southern side of Boundary Road. East of Magnolia Estate, the southern side of
Boundary Road is also kerb and guttered.

The main section of the carriageway in Boundary Road is approximately 16m wide. The carriageway
comprises a parking/bicycle lane 3m wide, an eastbound and westbound travel lane each 3.5m wide
and a central turning median at 3.0m wide.
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Boundary Road west of the Dubbo to Molong rail crossing is kerb and guttered both sides with a
bitumen sealed width of approximately 14m. The carriageway comprises an eastbound and
westbound travel lane each of approximately 3.5m with a parking lane/bicycle lane approximately
3.5m each side.

Boundary Road is speed limited at 50km/hr.
Boundary Road east of Wheelers Lane is an unformed road.

Hennessy Drive

Hennessy Drive west of the intersection with Wheelers Lane is a two lane two way carriageway with a
bitumen seal width of approximately 8m. The road is centreline marked and also has considerable
sections of the roadway with double barrier lines to prevent overtaking.

The recently developed Macquarie View Estate incorporates a new intersection of Holmwood Drive
and Hennessy Drive consisting of a left turn lane for eastbound traffic and a right turn for westbound
traffic in Hennessy Drive to access the subdivision.

A service road parallel to Hennessy Drive on the northern side provides access to lots in Holmwood
Estate and Macquarie View Estate that front Hennessy Drive.

Hennessy Drive is speed limited at 60km/hr.

Hennessy Drive east of the intersection with Wheelers Lane is bitumen sealed to a width of 6m and
apart from the area around the intersection with Wheelers Lane is not line marked.

Azure Avenue

Azure Avenue provides a major connection through the northern section of the existing Southlakes
Estate to the land to be developed to the east.

Azure Avenue has a variable pavement width along it length comprising in general:

- Kerb and guttered both sides with a 6.2m wide parking and travel lane for both eastbound and
westbound traffic separated by a 5m wide landscaped median.

- A bridge over the creek line with a sealed width of 8m kerb to kerb.

Each side of the bridge, the roadway transitions from the wider sections through the narrowing at the
bridge.

The configuration of the Azure Avenue carriageway provides a high standard roadway with separated
travel lanes capable of catering for increased traffic volumes accessing the extension of Southlakes
Estate.

Argyle Avenue

Argyle Avenue provides a major connection through the southern section of the existing Southlakes
Estate to the land to be developed to the east.

Argyle Avenue has a variable pavement width along it length comprising in general:

- Kerb and guttered both sides with a 6.2m wide parking and travel lane for both eastbound and
westbound traffic separated by a 5m wide landscaped median.

- Abridge over the creek line with a sealed width of 8m kerb to kerb.

Each side of the bridge, the roadway transitions from the wider sections through the narrowing at the
bridge.
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At this stage, the roadway over the bridge in Argyle Avenue is not operational, pending approval from
Council for the adjoining subdivision works. However, the configuration of the Argyle Avenue
carriageway provides a high standard roadway with separated travel lanes capable of catering for
increased traffic volumes accessing the extension of Southlakes Estate.

Intersection of Wheelers Lane and Boundary Road

The intersection of Wheelers Lane and Boundary Road is controlled by a Give Way sign on the
Boundary Road leg of the intersection with a concrete median island providing separation of the traffic
streams. Whilst the intersection technically is a four way intersection, the eastern leg of Boundary
Road is poorly formed and not currently in regular use. The intersection currently operates as a Tee
intersection with the Wheelers Lane traffic having the right of way.

For eastbound traffic in Boundary Road a dedicated left turn lane and right turn lane is provided to
access Wheelers Lane.

For northbound traffic in Wheelers Lane a dedicated left turn lane is provided to access Boundary
Road.

For southbound traffic in Wheelers Lane a dedicated right turn lane is provided to access Boundary
Road whilst there is a separate southbound lane for through traffic.

Intersection of Wheelers Lane and Southlakes Parade

The intersection of Wheelers Lane and Southlakes Parade forms a standard Tee intersection and is
controlled by a Give Way sign on the Southlakes Parade leg of the intersection with the Wheelers
Lane traffic having the right of way.

The threshold of the Southlakes Parade leg of the intersection is paved. The service road parallel to
Wheelers Lane is also accessed to the south from this intersection.

Intersection of Wheelers Lane and Magnolia Boulevard

The intersection of Wheelers Lane and Magnolia Boulevard is controlled by a concrete median on the
Magnolia Boulevard leg of the intersection and complies with the give way priorities at a Tee
intersection with the Wheelers Lane traffic having the right of way.

Intersection of Wheelers Lane and Azure Avenue

The intersection of Wheelers Lane and Azure Avenue forms a standard Tee intersection and complies
with the give way priorities at a Tee intersection with the Wheelers Lane traffic having the right of way.

Whilst the intersection pavement in Azure Avenue is wide, the central median is located beyond the
paved threshold on the Azure Avenue leg of the intersection and a double barrier line extends from the
paved threshold into the intersection. The service road parallel to Wheelers Lane is also accessed to
the south from this intersection.

Intersection of Wheelers Lane and Holmwood Drive

The intersection of Wheelers Lane and Holmwood Drive is controlled by a double barrier line on the
Holmwood Drive leg of the intersection and complies with the give way priorities at a Tee intersection
with the Wheelers Lane traffic having the right of way.

Intersection of Wheelers Lane and Argyle Avenue

The intersection of Wheelers Lane and Argyle Avenue forms a standard Tee intersection and complies
with the give way priorities at a Tee intersection with the Wheelers Lane traffic having the right of way.

Whilst the intersection pavement in Argyle Avenue is wide, the central median is located beyond the
threshold on the Azure Avenue leg of the intersection and a double barrier line is to be extended from
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the median into the intersection when the bridge over the creek line is opened to traffic. The service
road parallel to Wheelers Lane is also accessed to the south from this intersection.

Intersection of Wheelers Lane and Shindys Road

The intersection of Wheelers Lane and Shindys Road is controlled by a double barrier line on the
Shindys Road leg of the intersection and complies with the give way priorities at a Tee intersection
with the Wheelers Lane traffic having the right of way

Intersection of Wheelers Lane and Hennessy Drive

The intersection of Wheelers Lane and Hennessy Drive comprises a swept 90 degree bend. The
roadway in both Wheelers Lane and Hennessy Drive is centreline marked with a double barrier line
and the roadways are edgeline marked.

The eastern leg of Hennessy Drive intersects the main intersection at an approximate angle of 90
degrees at the apex of the curve of the Wheelers Lane intersection.

Intersection of Azure Avenue and Southlakes Parade

The intersection of Azure Avenue and Southlakes Parade is controlled by a roundabout. The
roundabout has single approach and departure lanes on all legs of the intersection with concrete
splitter islands incorporated into the main central medians of both roads.

Various photographs of the roads described in this Section of the Traffic Study and contained in the
Plates Section of this Report.

4.3 EXISTING ROADWAY CAPACITY

The provision of roads within an urban area provides four main functions:

i) to cater for moving vehicles;

i) to cater for parked vehicles;

iii) to cater for pedestrians and bicycle traffic; and

iv)  to allow for development and to provide access to adjoining property.

In carrying out the above functions, a road must also be capable of handling the traffic demands
placed on it. Roads have varying capacities dependent on the function they are performing. The
United States Highway Capacity Manual defines capacity as follows:

“Capacity is the maximum number of vehicles which has a reasonable expectation of passing
over a given section of a lane or roadway in one direction (or in both directions for a two-lane or
three-lane highway) during a given time period under prevailing roadway and traffic conditions.”

The physical characteristics of a roadway such as lane width, alignment, frequency of intersections etc
make up the prevailing roadway conditions.

Based upon its capacity and a driver's expectations of the operational characteristics of a traffic
stream is a qualitative measure denoted as the level of service of a road.

Level of service definitions combine such factors as speed, travel time, safety, convenience and traffic
interruptions and fall into six levels of service categories ranging from A down to F.

The AUSTROADS Guide to Traffic Engineering Practice describes Level of Service A as:

“A condition of a free flow in which individual drivers are virtually unaffected by the presence of
others in the traffic stream. Freedom to select desired speeds and to manoeuvre within the
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traffic stream is extremely high and the general level of comfort and convenience provided is
excellent.”

The AUSTROADS Guide to Traffic Engineering Practice describes Level of Service B as:

“A condition of stable flow and drivers still have reasonable freedom to select their desired
speed and to manoeuvre within the traffic stream, although the general level of comfort and
convenience is a little less than with Level of Service A”

The categories are graduated from Level of Service A down through six levels to Level of Service F
that is a zone of forced flow. The amount of traffic approaching the point under consideration exceeds
that which can pass it. Flow breakdowns occur and queuing and delays result.

Based on the physical configurations of the surrounding road network, observations of traffic
movements and the methodology outlined in Part 2 Roadway Capacity of AUSTROADS Guide to
Traffic Engineering Practice, the capacity and Level of Service of the surrounding roads can be
determined as indicated in Table 4.2.

Table 4.2 — Roadway Capacity and Level of Service

Road Level of Service Two Way Hourly Capacity
Wheelers Lane north of Boundary Road Level of Service B 3,600 veh/hour
Wheelers Lane south of Boundary Road Level of Service B 1,800 veh/hour
Boundary Road Level of Service B 1,200 veh/hour
Azure Avenue Level of Service B 1,200 veh/hour
Argyle Avenue Level of Service B 1,200 veh/hour
Hennessy Drive Level of Service B 1,200 veh/hour

44 AVAILABLE TRAFFIC DATA

Site specific traffic data was not collected on roads surrounding the Southlakes Subdivision for the
preparation of this Traffic Study. However, a number of sources were used to collate the available
traffic data for use in determining potential impacts on the surrounding road network, including:

i) Traffic Impact Assessment for Southlakes DA4 (Geolyse, July 2012)
ii) Dubbo City Council — hourly traffic volumes for the modelled road network

The available traffic data for the Annual Average Daily Traffic and Peak Hour Traffic will be outlined in
the following Sections of this Report.

4.5 ANNUAL AVERAGE DAILY TRAFFIC

The Geolyse July 2012 Traffic Report assessed the development of an additional 224 lots in
Southlakes Estate and distributed the generated traffic volumes onto the surrounding road network.
Turning movement counts were undertaken at the intersection of Wheelers Lane and Boundary Road
and the proportional volumes at the intersection were used to distribute the additional traffic onto the
road network.

The July 2012 Traffic Report determined the following post development AADT traffic volumes on the
subject roads:

o Wheelers Lane north of Boundary Road 7,335 vehicles per day
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o Wheelers Lane south of Boundary Road 6,903 vehicles per day
. Boundary Road west of Wheelers Lane 4,968 vehicles per day
As the post development traffic volumes were determined for the Year 2012 and the expected
completion date for the full development of the extension to Southlakes Estate may take 10 years, it

would be reasonable to carry out the assessment of the impact on the surrounding road network for
the Year 2026.

On this basis, the Year 2012 traffic volumes shall be adjusted by the application of a growth factor of
2% per annum to account for the increase in traffic volumes over time.

The estimated Year 2026 AADT traffic volumes on the subject roads are summarised below:

o Wheelers Lane north of Boundary Road 9,678 vehicles per day
. Wheelers Lane south of Boundary Road 9,108 vehicles per day
. Boundary Road west of Wheelers Lane 6,555 vehicles per day

It should be noted that the estimated Year 2026 AADT traffic volumes based on the July 2012 Traffic
Report do not take into account the redistribution of traffic patterns following the extension of
Boundary Road through to Sheraton Road.

However, the estimated AADT provides a basis for the further assessment of the potential impacts of
traffic generated by the proposed extension to Southlakes Estate.

46 PEAKHOUR TRAFFIC

The Geolyse July 2012 Traffic Report determined post development peak hour traffic volumes
generated from Southlakes Estate on the surrounding road network.

The July 2012 Traffic Report determined the following post development peak hour traffic volumes on
the subject roads:

o Wheelers Lane north of Boundary Road 912 vehicles per hour
. Wheelers Lane south of Boundary Road 752 vehicles per hour
o Boundary Road west of Wheelers Lane 679 vehicles per hour

Similarly, the Year 2012 traffic volumes shall be adjusted by the application of a growth factor of 2%
per annum to account for the increase in traffic volumes over time.

The estimated Year 2026 peak hour traffic volumes on the subject roads are summarised below:

o Wheelers Lane north of Boundary Road 1,204 vehicles per hour
. Wheelers Lane south of Boundary Road 992 vehicles per hour
o Boundary Road west of Wheelers Lane 896 vehicles per hour

It should be noted that the estimated Year 2026 peak hour traffic volumes based on the July 2012
Traffic Report do not take into account the redistribution of traffic patterns following the extension of
Boundary Road through to Sheraton Road.

However, the estimated peak hour traffic volumes provides a basis for the further assessment of the
potential impacts of traffic generated by the proposed extension to Southlakes Estate.

The traffic data provided by Council assesses the peak hour traffic volume on the extension of
Boundary Road through to Sheraton Road. For the Year 2026, the estimated peak hour traffic volume
between Wheelers Lane and Alexandrina Avenue is approximately 511 vehicles per hour.
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Traffic Impact of the Proposed
Development

51 PROPOSED SUBDIVISION

The site for the extension of the Southlakes Estate subdivision comprises Lot 12 in DP1207280 and
Lot 399 in DP1199356. Lot 12 has an area of approximately 2.27ha and Lot 399 has an area of
approximately 128.5ha for a total development area of approximately 130.77ha.

It is intended that approximately 1,475 dwelling sites be created in the subdivision comprising
residential allotments and medium density allotments.

In general, the dwelling sites will comprise the following allocations:

Residential allotments 910 lots
Medium density dwelling units 565 units
Total dwelling sites 1,475 dwellings

The concept Master Plan for the proposed extension to Southlakes Estate is indicated on Drawing
TS02 located in the Drawings Section of this Report.

5.2 TRAFFIC GENERATION

The Roads and Traffic Authority’s Guide to Traffic Generating Developments publishes data on the
traffic generating potential of various developments ranging from residential subdivisions, commercial
premises, retail premises and industrial developments.

For residential subdivisions, the Guide to Traffic Generating Developments indicates that the following
range of traffic generation for daily vehicle trips and weekday peak hour vehicle trips as indicated
below:
. Dwelling Houses

Daily vehicle trips = 9 per dwelling

Weekday peak hour vehicle trips = 0.85 per dwelling

o Medium Density Residential Dwellings
Smaller units and flats (up to 2 bedrooms)
Daily vehicle trips = 4 to 5 per dwelling

Larger units and townhouses (3 or more bedrooms)
Daily vehicle trips = 5 to 6.5 per dwelling
Weekday peak hour vehicle trips = 0.5 to 0.65 per dwelling

Dubbo City Council has had discrete traffic assessment carried out on selected streets within the City
by TEC Pty Ltd that indicates the traffic generation rates attributable to dwelling houses in Dubbo are
higher than the generation rates determined by the RTA.

The applicable traffic generation rates to be used in this Traffic Study are summarised below:
o Dwelling Houses

Daily vehicle trips = 11 per dwelling
Weekday peak hour vehicle trips = 1.0 per dwelling
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o Medium Density Residential Dwellings
Daily vehicle trips = 6 per dwelling
Weekday peak hour vehicle trips = 0.5 per dwelling

Based on the adopted traffic generation rates and the proposed dwelling sites throughout the
subdivision, the daily and peak hour traffic generation for the extension of Southlakes Estate is set out
in the following Section of this Report.

5.21 DAILY TRAFFIC GENERATION

The daily traffic generated by the extension of Southlakes Estate can be estimated as set out below:

Number of residential dwellings: 910 dwellings

Daily vehicle trips: 11 per dwelling

Number of residential daily trips: 10,010 trips per day

Number of medium density dwellings: 565 dwellings

Daily vehicle trips: 6 per dwelling

Number of medium density daily trips: 3,390 trips per day

Total daily vehicle trips: 10,010 trips + 3,390 trips = 13,400 trips per day

Not all trips generated by the proposed extension to Southlakes Estate will be external to the
subdivision. A proportion of the generated trips will be for internal travel purposes such as visiting
friends or neighbours, recreation areas or a potential commercial precinct.

The RTA estimate that approximately 25% of daily and peak hour vehicle trips are internal to the
subdivision (RTA, 1993) and therefore the adjusted external daily vehicle trips generated by the
subdivision is:

External daily vehicle trips: 13,400 trips x 0.75 = 10,050 trips per day.

The external trip generation of 10,050 trips per day will be used to assess the potential impacts of the
development of the subdivision on the surrounding road network.

5.2.2 PEAK HOUR TRAFFIC GENERATION

The peak hour traffic generated by the extension of Southlakes Estate can be estimated as set out
below:

Number of residential dwellings: 910 dwellings

Peak hour vehicle trips: 1 per dwelling

Number of residential peak hour trips: 910 trips per hour

Number of medium density dwellings: 565 dwellings

Peak hour vehicle trips: 0.5 per dwelling

Number of medium density peak hour trips: 283 trips per day

Total peak hour vehicle trips: 910 trips + 283 trips = 1,193 trips per hour

As with the daily trip generation, the RTA estimate that 25% of the peak hour trip generation are
internal to the subdivision. Therefore, the adjusted external peak hour trips generated by the
subdivision is:

External peak hour trips: 1,193 trips x 0.75 = 895 trips per hour.

PAGE 17
114135_TRS_002_TRAFFIC STUDY.DOCX



TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

The external trip generation of 895 trips per hour will be used to assess the potential impacts of the
development of the subdivision on the surrounding road network.

5.3 TRAFFIC DISTRIBUTION

Traffic generated by the development of the extension to Southlakes Estate will access the subdivision
via the following external road connections:

o Wheelers Lane and Azure Avenue

. Wheelers Lane and Argyle Avenue

o The future extension of Boundary Road and Alexandrina Avenue

. The future extension Boundary Road and the main north south internal road linking Argyle
Avenue and Azure Avenue

o Argyle Avenue and a new road connection to the future extension of Hennessy Drive

. Provision for the extension of Azure Avenue through to land located to the east of the extension

to Southlakes Estate.

The travel paths taken by the future residents of the subdivision to access the external road network
are subjective and will be dependent on trip destination and purpose.

Major attractors for the residential traffic are the CBD area of Dubbo for work and shopping purposes,
Orana Mall for shopping purposes and once the extension of Boundary Road is completed, the school
precinct in Sheraton Road and Bunnings will be an attractor.

A subjective assessment of the ftraffic distribution external to the subdivision via the various
connections to the external road network is set out below in estimated percentage terms of the total
traffic generation, noting that the assumption is made that all extensions to the surrounding road
network have been completed:

. Wheelers Lane and Azure Avenue 30%
. Wheelers Lane and Argyle Avenue 25%
. Boundary Road and Alexandrina Avenue 10%
. Boundary Road and north south road 25%
. Argyle Avenue through to Hennessy Drive 10%

Based on the estimated percentages, the daily traffic and peak hour traffic volumes distributed to the
surrounding road network is set out in Table 5.1.

Table 5.1 — Traffic Volume Distribution to the External Road Network

Road Percentage Daily Traffic Volume Peak Hour Traffic
Distribution (trips per day) Volume (trips per hour)

Wheelers Lane and Azure Avenue 30% 3,016 267
Wheelers Lane and Argyle Avenue 25% 2,512 224
Boundary Road and Alexandrina 10% 1,005 90
Avenue
Boundary Road and north south 25% 2,512 224
road
Argyle Avenue to Hennessy Drive 10% 1,005 90

Totals 100% 10,050 895
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The distribution of the traffic volumes onto the external road network is indicated on Drawing TS03
located in the Drawings Section of this Report.

5.4 IMPACT OF GENERATED TRAFFIC

The impact of the additional traffic generated by the extension of Southlakes Estate on the
surrounding road network will be assessed in terms of:

i) Traffic Volume for both the Daily and Peak Hour traffic generation;
ii) Intersection Operation; and
iii) Road Safety.

SIDRA modelling will be undertaken to assess the operation of various intersections on the
surrounding road network.

5.41 PROPOSED ROAD UPGRADES

Discussions have been held with staff of Dubbo City Council regarding the proposed road upgrades
that are to be carried out on the surrounding road network.

The proposed road upgrades will include:

. Construction of a roundabout at the intersection of Wheelers Lane and Boundary Road.
o Extension of Boundary Road through to Sheraton Road.
. Construction of a roundabout at the intersection of Boundary Road and Alexandrina Avenue.

The general details of the proposed road upgrades are summarised below.

1. The roundabout to be constructed at the intersection of Wheelers Lane and Boundary Road is a
large diameter roundabout with 2 circulating lanes within the roundabout. Each approach leg to
the roundabout will comprise 2 lanes whilst the departure legs to Boundary Road will comprise a
single lane. The departure legs to Wheelers Lane will comprise 2 lanes.

Concrete splitter islands will be provided on each leg to separate the approach and departure
lanes of the roundabout.

2.  The upgrade of Boundary Road between Wheelers Lane and Alexandrina Avenue will comprise a
single lane in each direction, will include an on road cycle lane and a concrete separation median
between the travel lanes. In general, no access will be available to land fronting this section of
Boundary Road following the upgrade.

From the intersection of Alexandrina Avenue through to Sheraton Road, Boundary Road will be
upgraded to a rural road standard with a single lane in each direction and tabledrains outside the
carriageway of the road.

3. The roundabout to be constructed at the intersection of Boundary Road and Alexandrina Avenue
is a large diameter roundabout with 1 circulating lane within the roundabout. The approach leg to
the roundabout from the western end of Boundary Road will comprise 2 lanes whilst all other
approach and departure legs to the roundabout will comprise a single lane.

Concrete splitter islands will be provided on each leg to separate the approach and departure
lanes of the roundabout.
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5.4.2 TRAFFIC VOLUME

Based on the Average Daily Traffic and Peak Hour traffic volumes on Wheelers Lane and Boundary
Road as outlined in Section 4.5 and Section 4.6, the impacts of the traffic generated by the extension
of Southlakes Estate has been assessed.

A comparison of the existing daily and peak hour traffic volumes on the subject roads and the post
development traffic volumes is indicated in Table 5.2.

Table 5.2 — Comparison of Existing and Post Development Traffic Volumes

Road Estimated Year 2026 Post Development Percentage Increase
Traffic Volume Traffic Volume
Wheelers Lane north of 9,678 trips per day 14,100 trips per day 46%
Boundary Road - Daily

Traffic Volume

Wheelers Lane north of 1,204 trips per hour 1,597 trips per hour 33%
Boundary Road — Peak Hour
Traffic Volume

Wheelers Lane south of 9,108 trips per day 14,636 trips per day 61%
Boundary Road - Daily
Traffic Volume

Wheelers Lane south of 992 trips per hour 1,483 trips per hour 50%
Boundary Road — Peak Hour
Traffic Volume

Boundary Road west of 6,555 trips per day 9,067 trips per day 38%
Wheelers Lane - Daily
Traffic Volume

Boundary Road west of 896 trips per hour 1,120 trips per hour 25%
Wheelers Lane — Peak Hour
Traffic Volume

Boundary Road east of NA 3,517 trips per day NA
Wheelers Lane - Daily
Traffic Volume

Boundary Road east of NA 314 trips per hour NA
Wheelers Lane — Peak Hour
Traffic Volume

Hennessy Drive - Daily NA 1,005 trips per day NA
Traffic Volume

Hennessy Drive - Peak NA 90 trips per hour NA
Hour Traffic Volume

The increase in daily traffic volumes on Wheelers Lane north and Wheelers Lane south is 46% and
61% respectively.

The increase in peak hour traffic volumes on Wheelers Lane north and Wheelers Lane south is 33%
and 50% respectively.

The increase in daily traffic volumes on Boundary Road west is 38%.
The increase in peak hour traffic volumes on Boundary Road west is 25%.

A comparison will be made with the post development peak hour traffic volumes on each road with the
actual traffic volume capacity of the road in its current configuration.
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Based on the roadway capacities determined in Section 4.3 of this Traffic Study, a comparison of the
post development peak hour traffic volume and the actual road capacity is indicated in Table 5.3. The
operational capacity is the percentage of actual volume capacity that the road is functioning at.

Table 5.3 — Post Development Peak Hour Capacity

Road

Post Development Peak
Hour Capacity Year
2026

Road Capacity at a
Level of Service B
(Refer to Section 3.3)

Operational Capacity

Wheelers Lane north

1,597 vehicles per hour

3,600 vehicles per hour

44%

Wheelers Lane south

1,483 vehicles per hour

1,800 vehicles per hour

82%

Boundary Road west

1,120 vehicles per hour

1,200 vehicles per hour

93%

The operational capacity of Wheelers Lane north following the development of the extension of
Southlakes Estate is 44%, for Wheelers Lane south the operational capacity is 82% and for Boundary
Road west is 93%.

All roads are operating below the operational capacity at a Level of Service B and the impact of the
additional traffic generated by the extension of Southlakes Estate in the Year 2026 is not significant in
terms of the volume of post development traffic using Wheelers Lane and Boundary Road, noting that
the existing estimated traffic volumes on the subject roads do not take into account redistribution of
traffic patterns once the connection of Boundary Road through to Sheraton Road is constructed.

5.4.3 INTERSECTION ASSESSMENT

The operation of the following intersections will be assessed using the SIDRA computer modelling
program:

o Wheelers Lane and Argyle Avenue
. Wheelers Lane and Azure Avenue
o Boundary Road the north south access road

The operation of the intersections of Wheelers Lane and Boundary Road and Boundary Road and
Alexandrina Avenue will not be assessed for this Traffic Study as Council has had extensive modelling
of the operation of these intersections carried out in developing the detailed design of the roundabouts
to be constructed at these intersections.

5.4.3.1 Wheelers Lane and Argyle Avenue

The operation of the intersection of Wheelers Lane and Argyle Avenue will be assessed for the
nominal peak hour using the SIDRA modelling program.

The intersection turning movements for the peak hour traffic generated from the extension of
Southlakes Estate are indicated on Drawing TS04 in the Drawings Section of this Report.

A summary of the SIDRA modelling for the operation of the intersection on Wheelers Lane is indicated
in Table 5.4.

The SIDRA modelling results for the assessment of this intersection are included in Appendix A.
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Table 5.4 — Wheelers Lane and Argyle Avenue Intersection Operating Parameters

Scenario Vehicles on Average Delay 95% Queue Overall Level of
Movement (seconds) Length (vehicles) Service (LOS)

Nominal Peak Hour
Argyle Avenue Westbound
Left Turn into 31 vehicles per hour 8.7 0.8 LOS A
Wheelers Lane
Right Turn into 122 vehicles per hour 9.0 0.8 LOS A
Wheelers Lane
Wheelers Lane Northbound
Right Turn into Argyle 31 vehicles per hour 8.5 0.5 LOS A
Avenue
Straight Through 100 vehicles per hour 0.7 0.5 LOS A
Northbound
Wheelers Lane Southbound
Left Turn into Argyle 122 vehicles per hour 7.5 0.0 LOS A
Avenue
Straight Through 100 vehicles per hour 0.0 0.0 LOS A
Southbound

All movements at the intersection operate at a Level of Service A and thus will operate satisfactorily
for the development of the extension to Southlakes Estate.

5.4.3.2 Wheelers Lane and Azure Avenue

The operation of the intersection of Wheelers Lane and Azure Avenue will be assessed for the
nominal peak hour using the SIDRA modelling program.

The intersection turning movements for the peak hour traffic generated from the extension of
Southlakes Estate are indicated on Drawing TS05 in the Drawings Section of this Report.

A summary of the SIDRA modelling for the operation of the intersection on Wheelers Lane is indicated
in Table 5.5. The SIDRA modelling results for the assessment of this intersection are included in

Appendix A.

Table 5.5 — Wheelers Lane and Azure Avenue Intersection Operating Parameters

Scenario Vehicles on Average Delay 95% Queue Overall Level of
Movement (seconds) Length (vehicles) Service (LOS)

Nominal Peak Hour
Azure Avenue Westbound
Left Turn into 41 vehicles per hour 10.8 1.8 LOS A
Wheelers Lane
Right Turn into 192 vehicles per hour 1.1 1.8 LOS A
Wheelers Lane
Wheelers Lane Northbound
Right Turn into Azure 41 vehicles per hour 9.2 1.0 LOS A
Avenue
Straight Through 180 vehicles per hour 1.5 1.0 LOS A
Northbound
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Table 5.5 — Wheelers Lane and Azure Avenue Intersection Operating Parameters

Scenario Vehicles on Average Delay 95% Queue Overall Level of
Movement (seconds) Length (vehicles) Service (LOS)

Wheelers Lane Southbound

Left Turn into Azure 192 vehicles per hour 7.5 0.0 LOS A
Avenue

Straight Through 180 vehicles per hour 0.0 0.0 LOS A
Southbound

All movements at the intersection operate at a Level of Service A and thus will operate satisfactorily
for the development of the extension to Southlakes Estate.

5.4.3.3 Boundary Road and the North South Access Road

The operation of the intersection of Boundary Road and the north south access road will be assessed
for the nominal peak hour using the SIDRA modelling program.

The intersection turning movements for the peak hour traffic generated from the extension of
Southlakes Estate are indicated on Drawing TS06 in the Drawings Section of this Report.

A summary of the SIDRA modelling for the operation of the intersection on Wheelers Lane is indicated
in Table 5.6. The SIDRA modelling results for the assessment of this intersection are included in
Appendix A.

Table 5.6 — Boundary Road and Access Road Intersection Operating Parameters

Scenario Vehicles on Average Delay 95% Queue Overall Level of
Movement (seconds) Length (vehicles) Service (LOS)

Nominal Peak Hour

Access Road Northbound

Left Turn into 56 vehicles per hour 9.9 0.7 LOS A
Boundary Road

Right Turn into 56 vehicles per hour 10.2 0.7 LOS A
Boundary Road

Boundary Road Eastbound

Right Turn into 56 vehicles per hour 9.0 1.4 LOS A
Access Road

Straight Through 255 vehicles per hour 1.3 1.4 LOS A
Eastbound

Boundary Road Westbound

Left Turn into Access 56 vehicles per hour 7.5 0.0 LOS A
Road

Straight Through 255 vehicles per hour 0.0 0.0 LOS A
Westbound

All movements at the intersection operate at a Level of Service A and thus will operate satisfactorily
for the development of the extension to Southlakes Estate.
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5.44 LOCAL AREA TRAFFIC MANAGEMENT

The proposed subdivision of the extension of Southlakes Estate will extend the design concepts
included in the development of the subdivision to date. The design of the subdivision has incorporated
various influencing factors relating to topography, drainage and connection to the existing road
network.

The need to provide safe and efficient traffic movement within the subdivision coupled with the
amenity of the residential areas is of importance in developing the subdivision layout.

The Traffic Authority of NSW (1985) states that the main traffic related principles to be observed in the
design of a residential subdivision are:

. To provide a safe environment for pedestrians, cyclists and motorists;

o To ensure convenient vehicular access to properties for residents, visitors, service and
emergency vehicles;

. To reduce traffic conflicts, both vehicular and pedestrian;

o To give priority to through traffic on major roads, segregated where possible from pedestrian
activity;

. To ensure that the road layout will accommodate public transport; and

. To provide a suitable residential environment. This includes limitation of noise generated by
traffic and the provision of landscaping that does not compromise safety nor impede traffic
movement.

The lot layout and road pattern developed for the extension of Southlakes Estate provides many
residential areas that form quiet neighbourhood precincts consisting of cul-de-sacs running off
roadways linking the main thoroughfares through the site.

Intersections have been predominantly designed as T-junctions and will be subject to the usual Give
Way priority for the through traffic. A large roundabout will be provided at the 4-way intersection
created at the eastern end of Azure Avenue with two smaller roundabouts to be provided at four way
intersections in the southern section of the subdivision.

The major thoroughfares through the subdivision will include central medians to provide separation of
the travel lanes and to control the turning movements of vehicles into and out of the side street
network.

Good sight distance is provided at all intersections and the design geometry of the roads will ensure
that both the vertical and horizontal alignment provides for the safety of both vehicular traffic and
pedestrians.

A series of paved footpaths will be provided throughout the subdivision to provide pedestrian refuges
at the crossing points of the roads and to provide linkages to the cycleway network along the creekline
within the subdivision.

The Local Area Management Plans for both Traffic and Pedestrians are indicated on Drawing TS07
and Drawing TS08 located in the Drawings Section of this Report.

5.4.5 TRAFFIC IMPACT SUMMARY

The impact of the additional traffic generated by the extension of Southlakes Estate on the
surrounding road network has been assessed in terms of:

i) Traffic Volume for both the Daily and Peak Hour traffic generation;
i) Intersection Operation; and
iii) Road Safety.
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SIDRA modelling has been undertaken to assess the operation of various intersections on the
surrounding road network.

5.4.5.1 Traffic Generation and Roadway Capacity

The estimated external daily traffic generation from the extension to Southlakes Estate is 10,050 trips
per day and the external peak hour traffic generation is 895 trips per hour.

The increase in daily traffic volumes on Wheelers Lane north and Wheelers Lane south is 46% and
61% respectively.

The increase in peak hour traffic volumes on Wheelers Lane north and Wheelers Lane south is 33%
and 50% respectively.

The increase in daily traffic volumes on Boundary Road west is 38%.
The increase in peak hour traffic volumes on Boundary Road west is 25%.

The operational capacity of Wheelers Lane north following the development of the extension of
Southlakes Estate is 44%, for Wheelers Lane south the operational capacity is 82% and for Boundary
Road west is 93%.

All roads are operating below the operational capacity at a Level of Service B and the impact of the
additional traffic generated by the extension of Southlakes Estate in the Year 2026 is not significant in
terms of the volume of post development traffic using Wheelers Lane and Boundary Road, noting that
the existing estimated traffic volumes on the subject roads do not take into account redistribution of
traffic patterns once the connection of Boundary Road through to Sheraton Road is constructed.

5.4.5.2 Intersection Modelling

The operation of the following intersections have been assessed using the SIDRA computer modelling
program:

. Wheelers Lane and Argyle Avenue
o Wheelers Lane and Azure Avenue
. Boundary Road the north south access road

The SIDRA modelling determined that all movements at each intersection was operating at a Level of
Service A.
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Recommendations

The impact of the additional traffic generated by the extension of Southlakes Estate on the
surrounding road network has been assessed in terms of:

i) Traffic Volume for both the Daily and Peak Hour traffic generation;

ii) Intersection Operation; and

iii) Road Safety.

SIDRA modelling has been undertaken to assess the operation of various intersections on the
surrounding road network.

The estimated external daily traffic generation from the extension to Southlakes Estate is 10,050 trips
per day and the external peak hour traffic generation is 895 trips per hour.

The increase in daily traffic volumes on Wheelers Lane north and Wheelers Lane south is 46% and
61% respectively.

The increase in peak hour traffic volumes on Wheelers Lane north and Wheelers Lane south is 33%
and 50% respectively.

The increase in daily traffic volumes on Boundary Road west is 38%.
The increase in peak hour traffic volumes on Boundary Road west is 25%.
In completing the assessment of the impact of the additional traffic generated by the extension of

Southlakes Estate, the following recommendations are made:

e The increase in traffic volumes on the roads surrounding Southlakes Estate will not change
the classifications of the roads under a functional road hierarchy.

e The post development peak hour traffic on Wheelers Lane north is 44% of the operational
capacity of the road at a Level of Service B

e The post development peak hour traffic on Wheelers Lane south is 82% of the operational
capacity of the road at a Level of Service B.

e The post development peak hour traffic volume on Boundary Road west is 93% of the
operation capacity of the road at a Level of Service B.

e The intersection of Wheelers Lane and the Boundary Road is to be developed as a major
roundabout in accordance with the construction plans prepared by Council.

e The intersection of Boundary Road and Alexandrina Avenue is to be developed as a
roundabout in accordance with the construction plans prepared by Council.

e The intersections modelled using SIDRA all operate at a Level of Service A.

e Local Area Traffic Management facilities for vehicles and pedestrians are to be installed as
outlined in Section 5.4.4 of this Traffic Study.

e The design and construction of all recommended facilities are to be carried out in accordance
with the appropriate standards, codes and requirements of Dubbo City Council.

The implementation of the recommendations of this Traffic Study during the approval and
development of the extension of Southlakes Estate will see the operation of the development with the
integration of the generated traffic into the surrounding road network.
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Plates




TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 1: Wheelers Lane southbound approaching the intersection with Boundary Road

Plate 2: Intersection of Wheelers Lane and Boundary Road
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 3: Intersection of Wheelers Lane and Boundary Road

Plate 4: Boundary Road westbound
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 5: Boundary Road eastbound

Plate 6: Left turn lane from Wheelers Lane into Boundary Road
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 7: Intersection of Wheelers Lane and Magnolia Boulevard

Plate 8: Intersection of Wheelers Lane and Southlakes Parade
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 9: Intersection of Wheelers Lane and Azure Avenue

Plate 10: Service road parallel to Wheelers Lane
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 11: Intersection of Wheelers Lane and Holmwood Drive

Plate 12: Wheelers Lane southbound at the approach to the intersection with Shindys Road
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 13: Intersection of Wheelers Lane and Argyle Avenue

Plate 14: Intersection of Wheelers Lane and Hennessy Drive
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 15: Hennessy Drive east of Wheelers Lane

Plate 16: Hennessy Drive east at intersection with Wheelers Lane
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 17: Hennessy Drive westbound

Plate 18: Roundabout at the intersection of Azure Avenue and Southlakes Parade
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 19: Bridge over the creek line on Azure Avenue

Plate 20: Typical road carriageway in Azure Avenue
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TRAFFIC STUDY
SOUTHLAKES ESTATE DuBBO
MAAS GROUP PROPERTIES NO. 2 PTY LTD

Plate 21: Typical road carriageway in Argyle Avenue

Plate 22: Bridge over the creek line in Argyle Avenue
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Executive summary

Background

A residential subdivision is proposed for Hillview Estate Lot 399 DP1199356 and Lot 503
DP1152321 Dubbo NSW. The subdivision design will include residential lots, access roads and
parklands with ponds and waterways. A groundwater salinity assessment is required as part of the
development process.

Objectives of the investigation
A site investigation was undertaken to assess the existing salinity conditions of the soil and
groundwater and determine the impact of the development on groundwater.

Investigation

A soil and groundwater investigation was undertaken of the site. An initial investigation and desktop
review was undertaken to collect existing information on groundwater on and around the site and
the likelihood of salinity across the site. A detailed investigation was undertaken on 23 and 24 April
and 7 and 8 May 2015.

The detailed site investigation included landscape description, soil investigation, laboratory analysis
and groundwater investigation. The soil profile investigation was undertaken by constructing 69
boreholes up to 12m in depth. Representative soil samples were collected and analysed for pH,
electrical conductivity, colour, dispersion, texture, chlorides and exchangeable sodium percentage.

The investigation results and proposed development were evaluated to identify impacts and
recommend management outcomes to minimise impact on salinity occurrence. Soil moisture levels
under land-use scenarios were modelled using rainfall data to estimate infiltration. Soil moisture
and infiltration was simulated by the CLASS U3M-1D model with daily rainfall inputs from 1980 to
2014. Surface water flow containing sediment, nitrogen and phosphorus were modelled using
Chafer (2003).

The impact of the development on water infiltration on the site was discussed and best practice
procedures recommended which will minimise the effects on groundwater.

Conclusions
The site had a pasture grazing land-use. No bare areas resulting from sheet erosion or salinity
were identified. The risk of erosion is low

Soils on the site comprised topsoil of dark brown to brown silty clay to sandy clay loam. Subsoils
were yellowish red to reddish brown fine sandy clay loam, sandy clay, light to medium clay to silty
sand with increasing weathered basalt cobble and weathered rock with depth. Basalt cobbles and
weathered rock consisting of quartz sandstone and olive basalt were encountered from varying
depths over the site between 0.2 to 12.0m. The Dubbo (LEP) maps indicate the site is located
within a vulnerable groundwater area.

The majority of the site is located within the Old Dubbo Road Hydrogeological Landscape (HGL).
Lithology of the Old Dubbo Road HGL consists of Napperby Formation comprising siltstone thinly
interbedded with fine to medium grained lithic quartz and minor conglomerates. This has been
overlaid by colluvial and alluvial weathered basalt. The Old Dubbo Road HGL is generally non-
saline.

An area in the north eastern section of the site is located in the Dubbo Basalt HGL. Lithology of the
Dubbo Basalt HGL consists of Cainozoic basalt comprising in situ Olivine rich alkali basalt with
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some colluvial material and quartzite derived from the underlying sandstone and siltstone. The
investigation identified saline strata in the Dubbo Basalt HGL.

A small hillock is located within the north eastern section. The hillock comprises rounded quartz
sandstone with hematite cementing and is expected to be part of the Purlawaugh Formation which
is mapped to the north east of the site. The sandstone provides a geological contrast with the
overlaying basalt and may provide potential sites for salt discharges at the sandstone/basalt
interface.

Subsoils in the majority of the site were classified as non-saline to slightly saline. These areas
correspond with the Old Dubbo Road HGL. Saline subsoils were identified in two boreholes (BH20
and BH8) located in the north eastern section at depths greater than 1m. Soil electrical conductivity
generally increased with depth in the north east section. The location of saline soil corresponds
with the Dubbo Basalt HGL.

Infiltration of groundwater over most of the site will not result in mobilisation of salts. Groundwater
was encountered in MW1 located in the north eastern section of the site from 8.12m. Electrical
conductivity of groundwater taken from MW1 was 4.6dS/m which under the Dubbo City Urban
Salinity Implementation Plan is classed as moderately saline. No groundwater was identified in
MW2 and MW3 to a depth of 10m on light clay.

No groundwater discharge areas were identified on the site. Potable and stock supply bores have
been constructed in the locality. Bores in the locality generally have water bearing zones greater
than 10m in gravels and sands. The majority of Dubbo City Council monitoring bores have been
dry since the start of monitoring. Highly saline groundwater has been identified in one groundwater
monitoring bore located west of the site.

Modelling of soil moisture levels over the past 34 years indicated variations in infiltration occur with
the amount of rainfall pre and post development. Most land uses do not contribute to groundwater
recharge in the CLASS U3M model. Overwatering of lawn has potential to increase recharge. The
amount of irrigated lawn will be small over the area and quantity will not be significant. Over the
site the infiltration will be reduced in the development. Reduced soil moisture is a result of the
increase in runoff due to impermeable areas (roads, roofs, driveways) and increase in deep rooted
vegetation extracting soil moisture from depth. The establishment of trees in strategic areas will
offset any additional infiltration from lawn over watering.

The risk of groundwater contamination from the proposed land-use is equal or lower to the current
land-use. Nitrogen contributions will decrease as a result of smaller available areas for fertilisation
and a decrease in animal waste; domestic pet waste will generally be disposed off-site.
Phosphorous and sediment contributions will also decrease and reduce the impact on site.
Washing of cars on permeable areas will not be a significant contributor to nutrient levels. Reuse of
greywater will be small volumes of unregulated use or larger volumes which require specific
conditions or use of regulation by Council. Conditions of use and regulation will ensure
overwatering does not occur.

No impact on groundwater including contamination and changed groundwater levels is expected

from the development if recommendations are adopted. The development will not impact on
quantity or quality of both unconfined and confined aquifers.
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Recommendations

An Electromagnetic survey of the north eastern section of the site will provide data on the location
of the sandstone/basalt interface. The location of the geological interface should be used to
incorporate the planting of deep rooted vegetation into the final design of the subdivision.

Planning and development controls are recommended to prevent mobilisation of salt in the soil and
groundwater resulting in on and off-site impacts. Controls include:

e Planting of trees in areas of lithological/hydrological interfaces as identified by the
electromagnetic (EM) survey to minimise mobilisation of salt in the soil by rising
groundwater tables.

Establishment of parkland areas with native species which do not require irrigation
Plantings of deep rooted vegetation along roads

Plantings of deep rooted vegetation throughout the parkland

Piping of surface water off-site

Stormwater retention basins lined with an impermeable layer

Design road levels similar to natural soil levels to minimise excavations

Earthworks comprising cut should be minimised

Excavated material with elevated salinity should be backfilled, utilised as fill under roads or
disposed to landfill
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1. Introduction

A residential subdivision is proposed for Hillview Estate Lot 399 DP1199356 and Lot 503
DP1152321 Dubbo NSW. The subdivision will include residential lots, access roads and parklands
with settling ponds and waterways. A groundwater and salinity assessment is required as part of
the development process.

2, Scope of work

Envirowest Consulting Pty Ltd was commissioned by Geolyse on the behalf of the Maas Group, to
undertake a groundwater investigation and salinity study of Lot 399 DP1199356 and Lot 503
DP1152321 Dubbo NSW. The objective was to assess the existing conditions and possible future
impact of the proposed development on soil, groundwater and salinity.

3. Site identification

Address Lot 399 DP1199356 and Lot 503 DP1152321
Dubbo NSW

Client ¢/ Geolyse
PO Box 1842
Dubbo NSW 2830

Deposited plans Lot 399 DP1199356 and Lot 503 DP1152321

Universal grid reference

UTM Zone 55H, E654135m, N6427637m

Locality map Figure 1

Site plan Figure 2

Photographs Figure 14

Area Approximately 136 hectares

Dates of inspection and | 23 and 24 Apriland 7 and 8 May 2015
assessment

4. Proposed development

The proposed development is a residential subdivision. The subdivision design has not been
finalised. The proposed lots will have hard surface areas comprising roofs and driveways where
rainfall will run-off into stormwater pipes and permeable areas comprising lawns and gardens
where less infiltration into the soil will occur. Roads, footpaths and a stormwater system will be
constructed throughout the estate. The dwellings will be serviced by town sewer. The existing
dams on the property will be remediated and a new drainage line and retention basins created to
transfer stormwater off the estate to Eulomogo Creek.
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5. Site condition and surrounding environment
5.1 Land-use
The current land-use is stock grazing on semi-improved pasture. The site is currently vacant.

52  Vegetation

The site has been cleared of native tree species. Eucalypts occur along the northern boundary and
pepper tree, white cedar trees and casuarina trees have generally been planted as isolated species
across the site. A small exotic tree nursery for landscaping on the adjoining subdivision. Pasture
species are native grasses and legumes with weeds. The weed species include Paterson’s curse,
cat head, fleabane, clover, saffron thistle, couch grass, flatweed and khaki weed.

5.3 Topography

The site is predominantly located on a mid-slope. A basalt ridge occurs in the north western
section. A hillock is located in the north eastern section. Aspect is predominantly south east and
slopes are gently inclined and generally less than 6%. Elevation ranges between 268 and 289
metres above sea level. The lowest elevation occurs on the southern boundary where Eulomogo
Creek traverses the site. No groundwater seepage or discharge areas were observed on the site.

5.4 Soils and geology
The majority of the site is located within the Bunglegumbie Soil Landscape. The north eastern
section of the site is located within the Wongarbon Soil Landscape (Murphy et al. 1998).

Soil in the Bunglegumbie landscape consists of red podzolic soils, non-calcic brown soils and
yellow podzolic soils. Soils typically comprise dark reddish brown sandy loam over a yellowish red
light sandy clay loam. Soil in the Wongarbon Soil Landscape (Muphy et al. 1998) consists of
Euchrozems and red and brown cracking clays.

Lithology of the majority of the site is Napperby Formation comprising siltstone thinly interbedded
with fine-medium grained lithic quartz sandstone with minor conglomerate. Lithology of the north
eastern section is Cainozoic Basalt comprising tholeiite, alkali basalt and alkali ultramafic
(Colquhoun et al.1997). The site inspections and borehole construction identified the hillock in the
north eastern section comprised of rounded quartz sandstone with strong hematite cementing
possibly reworked volcanic. The sandstone is expected to be part of the Purlawaugh Formation
which has been mapped north east of the site. The hillock is expected to be an isolated plug that
provides a geological contrast for groundwater movement.

Soils on the site comprised topsoil of dark brown to brown silty clay to sandy clay loam. Subsoils
were yellowish red to reddish brown fine sandy clay loam, sandy clay, light to medium clay to silty
sand with increasing weathered basalt cobble and weathered rock with depth. Basalt cobbles and
weathered rock consisting of quartz sandstone and olive basalt were encountered from varying
depths over the site between 0.2 to 12.0m.

5.5 Surface water

Two dams have been formed within the site and are fed by the natural slope of the site forming a
shallow drainage line running north to south-south west. Contour banks formed across the site
direct surface water flows into the drainage line. Surface water over the site predominantly flows
south east and into the Eulomogo Creek.

The Eulomogo Creek empties into the Macquarie River approximately 1.1km west of the site.
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5.6 Groundwater

The Australian Natural Resources Atlas identifies the site within the Upper Macquarie Alluvium
Groundwater Management Unit. The management unit has an area of 414km2 with approximately
17.95 GL consumed per year. Average salinity levels are greater than 1500mg/L.

Two bores are located on the site. The bores have been constructed to depths greater than 15m.

A search of the NSW DPI groundwater database located 71 bores within 2km of the site. These
bores are predominantly located to the south and south west. A number of bores are licensed for
monitoring and form part of the Dubbo City Council salinity network. The DCC monitoring bores are
located in unconfined clay to sandy clays to depths of less than 15m. Other bores are licensed for
domestic, stock and public/municipal supplies and have water bearing zones at depths greater than
15m.

Public/municipal bores and a domestic bore are located adjacent the Macquarie River. The
groundwater in these bores is influence by flows from the Macquarie River.

6. Groundwater and soil salinity investigation

The groundwater and soil salinity investigation comprised a desktop study, field assessment and
soil analysis. The desktop study included a review of soil landscape maps, hydro-geological
landscapes and groundwater databases. Soil moisture modelling was also undertaken.

The field assessment included an initial site investigation and detailed profile descriptions and soil
analysis in a grid pattern over the site. The soil and landscape information collected provided an
adequate description of the physical processes on the site to enable salinity issues to be identified
and managed. The frequency of tests undertaken was in accordance to the frequency in Table 1 of
Lillicrap and McGhie (2002) for moderately intensive construction.

6.1 Soil landscape maps
Soil landscape data was reviewed for information regarding soil types in the locality, occurrence of
salinity, erosion and sodic soils.

6.2 Hydro-geological landscapes

Dubbo City Council (2013c) has developed hydro-geological landscapes for the locality. Hydro-
geological landscape data (Figure 3) was reviewed for information regarding the groundwater
aquifer including lithology, aquifer type, recharge and discharge characteristics.

6.3 Groundwater

Shallow groundwater has been identified on the site in MW1 at a depth greater than 8m. The deep
groundwater within the Upper Macquarie Alluvium Groundwater Management Unit is at a depth of
greater than 15min a confined aquifer.

An investigation of registered bores in the area was undertaken to determine the depth and salinity
of the groundwater. Groundwater information was found from a review of the NSW Primary
Industries website and Dubbo City Council Salinity Network.

The groundwater was divided into deep and shallow groundwater. Deep groundwater is located in
river gravels and sands at depths greater than 15 metres. The shallow groundwater is expected to
generally be unconfined in a local aquifer controlled by drainage lines and/or lithological contrasts
within the site.

Envirowest Consulting Pty Ltd R5737s3



Page 10

Water criteria for salinity are presented in Tables 1 and 2. The conversion from EC (dS/m) to total
dissolved solids or TDS (mg/L) is undertaken by applying the conversion factor of 640 for an
average concentration of salts present (Lillicrap and McGhie 2002).

Table 1. Drinking water criteria for salinity (ADWG 2004)

Criteria EC (dS/m) Total dissolved solids -Salinity
(mglL)

Good quality drinking water 0.78 500

Acceptable based on taste 0.78-1.56 500-1000

Unsatisfactory taste 1.56 Greater than 1000

Seawater Greater than 55 -

Table 2a. Total dissolved solids of water for agricultural use (Reid 1990)

Class Description Total dissolved solids -Salinity
(mglL)
1 Low salinity 0-175
2 Medium salinity 175-500
3 High salinity 500-1500
4 Very high salinity 1500-3500
5 Extremely high salinity >3500

Table 2b Guidelines on salinity class determination (Dubbo City Council Urban Salinity) Plan)

Electrical conductivity (dS/m) Salinity class
>15 Extreme
6-15 High
2-6 Moderate
0-2 Low

6.4 DLWC groundwater vulnerability mapping

The NSW Department of Land and Water Conservation have undertaken groundwater vulnerability
mapping of the Dubbo locality (Piscope and Dwyer 2001). The vulnerability mapping utilises the
DRASTIC technique which is a composite description of all the major geologic and hydro-geologic
factors that affect and control groundwater movement into, through and out of an area. It involves
the overlaying of various hydro-geological settings via a Geographical Information System (GIS).
Each hydro-geological setting describes topography, soil type, bedrock type, estimate of rainfall
and net recharge depth to watertable (DTWT), aquifer yield, relative conductivity and any particular
features associated with the setting that are available. Groundwater vulnerability is classified into
high, moderately high, moderate, low moderate and low (Figure 4).

6.5 Dubbo LEP (2011) groundwater vulnerability map

The Dubbo LEP (2011) Natural Resource — Groundwater vulnerability map describes the areas
within the Dubbo City Council area where groundwater is considered vulnerable to depletion and
contamination as a result of development (Figure 5).

Under the Dubbo City Urban Salinity Implementation plan the site is located in the Old Dubbo Road
and Dubbo Basalt hydro-geological landscape which have been classed respectively with an
overall salinity hazard of low to moderate.
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6.6 Hydraulic model

An unsaturated moisture movement model is appropriate to evaluate the hydraulic flows of the
existing and proposed land-use. The moisture model selected was CLASS U3M-1D as released by
CRC Catchment Hydrology (Vaze et al. 2004).

6.6.1 Inputs

The model inputs are daily rainfall and evaporation. The model used climate data from 1980 to
2014 (SILO) under pre and post land-use scenarios (Table 3) to predict soil moisture and excess
soil moisture. The pre development land-use of the development area is comprised of improved
pasture. The post development land-use comprised residential lots, roadways and vegetated areas
in road reserves. The vegetated areas will be planted to trees as offset for possible over irrigation
of lawns.

The model input data was rainfall and evaporation for the inferred climate at Hennessy Road as
obtained from SILO. Six land-use scenarios (Table 3) were applied across the time period for pre
and post development scenarios in the land-use areas.

Table 3. Land-use in the soil moisture model

Land-use Pre Post development Rainfall parameter

development (ha)

(ha)

Improved grazing 131 0 100% Rainfall
Urban (Lawns) 0 23 Evaporation plus 1mm/day
Road verges 0 12.6  Rainfall (allowance for road runoff)
Roads 0 25 Run off site
Urban-open space (parkland) 0 58 100% Rainfall in permeable areas
Tree areas 0 124 Rainfall plus 1mm/day (allowance for

lawn overwatering)

Total 131 131

Other parameters applied in the model are soil type and depth and default values (Table 4).

Table 4. Model parameters

Parameter Dataldescription

Soil profile Layer 1 1600-3000
Layer 2 900-1600
Layer 3 300-900
Layer 4 0-300 (topsoil)

Land-use Pasture, lawn, verges — pasture, default climate
Soil hydraulic parameters Layer 1 Sandy clay

Layer 2 Light clay

Layer 3 Sandy clay

Layer 4 Silty clay loam (topsoil)
CLASS U3M-1D

Time step Default

Root distribution Default
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The outputs from the model are soil moisture and excess soil moisture by layer in 10 cm
increments. Excess soil moisture is the lateral drainage component and is the difference between

available moisture and saturated soil moisture.

6.6.3 Nutrient model

A simulation model was developed to predict surface runoff, sediment loss, nitrogen and
phosphorus export, pre and post development. Land-use of the site was divided into pasture,
sealed roads, residential and road verges. The area for each land-use pre and post development
was estimated from site walkover, topographical map, subdivision plans and an aerial photograph.
The site was classified into the different land-use areas pre and post development. These areas

are summarised in Table 5.

Table 5. Land use areas for nutrient model

Land-use areas (ha) Pre Post
Improved grazing 110 0
Disturbed landscapes 19.9 0
Remediated gullies 0 0
Roads (earth) 05 0
Roads (sealed) 0 25
Lawns (irrigated) 0 23
Urban 0 58
Road verges 0 12.6
Trees 0 12.4
Total 131 131

Land-use on site are as follows;

Improved grazing is the main pre-development land-use. Superphosphate is regularly
applied and clovers and other pasture species sown to improve pasture. The pasture area
is assumed to be improved for sediment loss and feed.

Disturbed landscapes refers to the drainage line that has been established with addition of
contour banks and minimal earthworks.

Remediated gullies is the section along the drainage line which will be improved post
development.

Roads (earth) is a calculation of farm tracks and roads that have been created on site pre
development.

Roads (sealed) is a calculation of culverted roads that will be on-site post development.
Lawns were calculated estimating average lot size. Building lots were estimated to have an
area of 0.06 ha, it was therefore estimated that on average there could potentially be 0.02
ha of lawn.

Urban refers to community areas or parks.

Road verges were estimated to be approximately 5m wide.

Trees refers to vegetation cover over the site which is recommended.

Sediment, nitrogen and phosphorus export was estimated for low, median and high scenarios for
each land-use class as detailed in Appendix 1 (Chafer 2003).
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6.7 Initial site investigation

An initial site investigation was conducted by collecting information on vegetation, slope, bare
areas and other indicators of salinity at 184 locations across the site (Figure 6). This density is in
accordance with the recommendations by Lillicrap and McGhie (2002).

6.8 Detailed profile descriptions and laboratory analysis

Sixty-nine boreholes were constructed with an EVH truck mounted hydraulic drilling rig with solid
auger on 23 and 24 April and 7 and 8 May 2015 to provide information on the soil profiles and
enable sampling. The boreholes were constructed at various local elevations on the site (Figure 7).
Deep boreholes were constructed along the drainage line to a depth of 12m (MW1) and 10m (MW2
and MW3). The deep boreholes were located to intercept shallow groundwater. A 50mm diameter
monitoring well was installed in BH20 (MW1), BH44 (MW2) and BH56 (MW3). Five boreholes were
drilled up to a depth of 9 metres. Soil samples were collected from eight boreholes at 100mm,
200mm, 300mm, 500mm, and 500mm intervals to the depth of the borehole and are expected to
provide an adequate description of subsoil salinity conditions.

The soil profile was described for colour, texture and moisture. Representative soil samples were
analysed for pH, electrical conductivity and dispersion. Two representative topsoil and two
representative subsoil samples were analysed for chlorides and exchangeable sodium percentage.

Soil electrical conductivity (EC) results of the 1:5 (soil:water suspension) were converted to
saturated extracts (ECe). EC values are converted to ECe by using a multiplier factor (Charman
and Murphy, 1991), which is dependent on the soil texture (Table 6). Saline soils are defined as
those with an electrical conductivity (ECe) greater than 4 dS/m (Charman and Murphy, 2001). Soil
salinity ratings and effects on plant growth are presented in Table 7.

Table 6. ECe texture based conversion factors (Charman and Murphy 2001)

Soil texture Conversion factor
Loamy sand, clayey sand, sand 23
Sandy loam, fine sandy loam, light sandy clay loam 14
Loam, loam fine sandy, silt loam, sandy clay loam 9.5
Clay loam, silty clay loam, fine sandy clay loam 8.6
Sandy clay, silty clay, light clay 7.5
Light medium clay, medium clay, heavy clay 5.8

Table 7. Soil salinity ratings based on ECe readings

Salinity rating ECe (dS/m)* Effects on Plants

Non saline (NS) 0-2 Salinity effects negligible

Slightly saline (SS) 2-4 Very salt sensitive plant growth restricted
Moderately saline (MS) 4-8 Salt sensitive plant growth restricted
Highly saline (HS) 8-16 Only salt tolerant plants unaffected
Extremely saline (ES) >16 Only extremely tolerant plants unaffected

*ECe - Electrical conductivity of a saturated extract

Soil with ECe below 2 dS/m will have negligible effects on plant growth and soil stability. Soil with
ECe of between 2 and 4 dS/m may restrict very salt sensitive plant growth. Soil with ECe between
4 and 8 dS/m will restrict the growth of salt sensitive plants.

Samples were analysed for dispersion using the Emerson aggregate test. Table 8 details the eight
dispersion classes.
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Table 8. Emerson dispersion classes

Class Description

Highly dispersive (slakes, complete dispersion)

Moderately dispersive, slakes, some dispersion

Slightly dispersive, slakes, some dispersion after remoulding
Non-dispersive, slakes, carbonate or gypsum present
Non-dispersive, slakes, dispersion in shaken suspension
Non-dispersive, slakes, flocculates in shaken suspension
Non-dispersive, no slaking, swells in water

Non-dispersive, no slaking, does not swell in water

O ~NO OB WN -

Representative soil samples were collected from the topsoil and subsoil and analysed for chloride
and sodicity. Chloride criteria for corrosiveness to building material are presented in Table 9 and
are an extract from AS2159-1995 Piling — design and installation.

Aggressive soils criteria for salinity and sulfate impacts on building structures are presented in
Australia Standard AS2870-2011 (Appendix 2). The AS2870 standard also describes requirements
to mitigate salinity and sulphate on footings.

Table 9. Chloride corrosiveness to building materials (AS2159-1995 Piling - design and
installation)

Concrete piles Steel piles
Chlorides in water Soil conditons for low Chlorides in water Soil conditions for low
(mglkg) permeability soils or all soils (mglkg) permeability soils or all soils
above groundwater above groundwater
<2,000 Non-aggressive <1,000 Non-aggressive
2,000-6,000 Non-aggressive 1,000-10,000 Non-aggressive
6,000-12,000 Mild 10,000-20,000 Mild
12,000-30,000 Moderate >20,000 Moderate
>30,000 Severe

Sodicity is expressed as a percentage of the cation exchange capacity or exchangeable sodium
percentage (ESP). Ranking of sodicity is presented in Table 10 (Lillicrap and McGhie 2002). An
ESP of less than 5% indicates a non-sodic soil, ESP of between 5 and 15% indicates a sodic soil
and an ESP of greater than 15% indicates a highly sodic soil.

Table 10. Ranking of exchangeable sodium percentage

Exchangeable sodium percentage Ranking
<5% Non-sodic
5-15% Sodic

>15% Highly sodic

1. Results and discussion

71 Soil landscape maps

The majority of the site is located within the Bunglegumbie Soil Landscape. The north eastern
section of the site is located within the Wongarbon Soil Landscape (Murphy et al. 1998).

Soil in the Bunglegumbie landscape consists of red podzolic soils, non-calcic brown soils and
yellow podzolic soils. Parent material is relatively old and weathered alluvium. Soil salinity
problems are absent. Erosion hazard is low on slopes less than 3%.

Soil in the Wongarbon landscape consists of euchrozems and red and brown cracking clays.
Parent material is basalt. Soil salinity occurs as isolated areas along drainage lines, depression
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and footslopes. Soils are slightly to moderately erodible with erosion hazard increasing on slopes of
3 to 8% when cultivated or surface cover is low.

7.2 Hydro-geological landscapes

The majority of the site is located within the Old Dubbo Road Hydro-geological Landscape with the
north eastern section with the Dubbo Basalt Hydro-geological Landscape (DCC2013c). The site
and associated hydro-geological landscapes are depicted in Figure 3.

Lithology of the Old Dubbo Road Hydro-geological Landscape consists of Napperby Formation
comprising siltstone thinly interbedded with fine to medium grained lithic quartz and minor
conglomerates. This is overlaid by colluvial and alluvial weathered basalt. The Old Dubbo Road
HGL is generally non-saline. Small areas of salinity which do occur are transient as water flows
remove salt that may accumulate from adjacent hydro-geological landscapes. Groundwater flow is
unconfined to semi-confined flows in consolidate rock and unconfined flow in unconsolidated
colluvium. Water electrical conductivity is low.

An area in the north eastern section of the site is located in the Dubbo Basalt Hydro-geological
Landscape. Lithology of the Dubbo Basalt Hydro-geological Landscape consists of Cainozoic
basalt consisting of in situ Olivine rich alkali basalt with some colluvial material and quartzite
derived from the underlying sandstone and siltstone. Soil salinity is isolated at areas along
drainage lines, at the intersection with the Purlewaugh formation depressions and footslopes.
Saline soils also occur due to local perching of the water table. Groundwater flow is unconfined to
semi-confined in consolidated fractured rock. Groundwater salinity is fresh to marginal.

A sandstone horizon was identified as a hillock within the Dubbo Basalt Hydro-geological
Landscape during the site inspection and borehole construction (Figure 8). The sandstone
comprised rounded quartz sandstone with a strong hematite cementing possible reworked
volcanic. Purlawaugh Formation comprising siltstone, mudstone, sandstone and ironstone has
been mapped north east of the site. The lithology of the hillock is expected to be part of the
Purlawaugh Formation. The sandstone unit and mapped basalt provides a geological contrast for
groundwater movement.

7.3 Groundwater

7.3.1 OEH registered bores

Seventy one registered water abstraction bores were identified within a 2km radius of the site on
the NSW Government Department of Primary Industries website (2015) (Figure 8). Data known
about each bore from the Department of Primary Industries website is summarised in Appendix 3.
Bores are predominantly located to the south and south west of the site.

Eighteen bores form part of the Dubbo City Council salinity network and as such have been
constructed to intersect shallow unconfined groundwater. The characteristics of these bores are
discussed in Section 7.4. The remainder of the bores are licenced for domestic, stock,
public/municipal and monitoring.

Water-bearing zones (WBZ's) and standing water levels were recorded for approximately 45 bores.
The Department of Primary Industries website shows that SWL’'s and WBZ's in bores (for which
data was recorded) were at depths greater than 10m (Appendix 3 and Figure 9). The water bearing
zones are located in gravel, sand, silt and clay.

A salinity description was recorded for fourteen bores. All were considered to contain non-saline
water, with descriptions of ‘good’, ‘0-500ppm’ and ‘fresh’. ¢
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7.3.2 Dubbo City Council salinity network

Eight Dubbo City Council (DCC) monitoring bores are located at less than 1km from the site and
ten are located between 1 and 2km west to north of the site (Figure 10 and Appendix 4). Bore
depths ranged from 3m to 15m with water bearing zones located in unconfined regolith comprising
clay. The majority of bores have been dry since monitoring begun in March 2005. Bores containing
water at the time of sampling had low to extremely high levels of total dissolved solids with levels
ranging between 192mg/L to 16128mg/L (Appendix 4).

The closest bores to the site are identified as DCC19, DCC20 and DCC115 (Figure 10). DCC19 is
located on the north eastern boundary corner of the site and has a depth of 3m. DCC20 is located
on the south west boundary of the site and has a depth of 15m. DCC115 is located to the north
west of the site and has a depth of 9m. DCC19 and DCC20 have generally been dry or too shallow
to bail since monitoring began in March 2005 indicating groundwater in the north eastern section of
the site is greater than 3m and in the south western section greater than 15m. Standing water
levels in DCC115 has ranged from 5.4m to dry. Electrical conductivity was less than 0.5dS/m with
total dissolved solids at less than 320mg/L. DCC115 has not been monitored since February 2012
due to access restrictions.

Standing water levels in Dubbo City Council (DCC) monitoring bores within 2km of the site in
October to December 2014 ranged between 1.41m and 8.54m and more than half were dry (Tables
11 and Figure 10). Electrical conductivity of groundwater ranged from moderate (DCC64,
November 2014) to very high (DCC62, December 2014).

7.3.3 On-site groundwater
Groundwater was encountered in MW1 at a depth of 8.6 metres in extremely weathered rock. The
standing water level was 8.12m and total electrical conductivity of 4.64 dS/m (2,969mg/L) which is
considered moderately saline.

MW1 was located in the northern section of the site (Figure 7) adjacent the shallow drainage line
which flows through the site north to south- south west. It is expected to be near the lithological
contact between the medium-grained lithic sandstone and tertiary basalt.

MW2 was located in the south western section of the site within the shallow drainage line.
Groundwater was not encountered to the drilling depth of 10m. MW3 was located in the central
section of the site (Figure 7). Groundwater was not encountered to the drilling depth of 10m.

Unconfined groundwater may occur along the drainage line following periods of high rainfall.

7.4 Groundwater vulnerability

The Department of Land and Water Conservation (Piscope and Dwyer 2001) identifies the majority
of the site as having a moderately high groundwater vulnerability rating (Figure 4). The southern
section of the site and land to the south and along the Macquarie River have a high groundwater
vulnerability rating. Land adjacent the north eastern boundary has a low groundwater vulnerability
rating.

7.5 Dubbo LEP (2011) groundwater vulnerability map

The Dubbo LEP (2011) identifies the site in a moderately high groundwater vulnerability area
(Figure 5). Areas to the south west and along the Macquarie River have a high groundwater
vulnerability rating. No groundwater vulnerability rating applies to land to the north east.
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Table 11. Dubbo City Council salinity network
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Sampling location

Standing water

Total dissolved solids

(see Figure 10) Depth (m)  Date sampled level (m) EC dS/m (EC x 640) mg/L
DCC18 15 Oct-14 Dry - -
Nov-14 4.87 1.57 1,004
Dec-14 4.51 1.70 1,088
DCC19 3 Oct-14 Dry - -
Nov-14 2.85 TSTB
Dec-14 2.80 TSTB
DCC20 15 Oct-14 Dry -
Nov-14 Dry
Dec-14 Dry
DCC21 15 Oct-14 Dry
Nov-14 Dry
Dec-14 Dry
DCC42 2 Oct-14 Dry
Nov-14 Dry
Dec-14 Dry
DCC44 6 Oct-14 Dry
Nov-14 Dry
Dec-14 Dry
DCC45 9 Oct-14 Dry - -
Nov-14 7.95 1.35 864
Dec-14 7.90 1.34 858
DCC49 15 Oct-14 Dry - -
Nov-14 Dry
Dec-14 Dry
DCC53 9 Oct-14 Dry -
Nov-14 8.84 TSTB
Dec-14 8.54 1.87 1,197
DCC58 15 Oct-14 Dry - -
Nov-14 Dry
Dec-14 Dry
DCC59 3 Oct-14 Dry - -
Nov-14 1.41 0.73 467
Dec-14 1.36 0.60 384
DCC62 9 Oct-14 2.70 4.63 2,963
Nov-14 2.45 4.81 3,078
Dec-14 2.34 4.89 3,130
DCC64 3 Oct-14 Dry - -
Nov-14 1.84 0.49 313
Dec-14 1.73 0.54 345
DCC87 6 Oct-14 Dry - -
Nov-14 Dry
Dec-14 Dry
DCC111 6 Oct-14 Dry
Nov-14 Dry
Dec-14 Dry
DCC115 9 Oct-14 No access
Nov-14 No access
Dec-14 Dry
DCC116 3.5 Oct-14 No access
Nov-14 No access
Dec-14 Dry
DCC124 15 Oct-14 Dry
Nov-14 Dry
Dec-14 Dry

TSTB- too shallow to bail
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