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1 Introduction

The Western Sydney Engineering Design Manual (the Manual), along with the Western Sydney Street
Design Guidelines (Street Design Guidelines), have been developed as part of the Uniform Local
Engineering and Design Standards project. This project is an initiative of the Western Sydney City Deal.
Adoption of the Manual and Street Design Guidelines by councils is intended to simplify the development
assessment process, deliver better outcomes for local residents and reduce costs to homebuyers.

The Manual and Street Design Guidelines are focused on service provision to new greenfield development
areas in Western Sydney. They do however have the potential to be applied to existing areas that are
undergoing significant change and are in an appropriate urban setting. The Manual also includes some
information for the design of rural roads.

1.1 Using this Engineering Design Manual

The Manual has been prepared to enable designers, councils, and consultant teams to prepare compliant
designs for civil infrastructure work, including landscaping of streets. It is intended to provide the necessary
detail for preparing Development Applications, Subdivision Works Certificates, Construction Certificates, and
applications for approvals under the Roads Act 1993.

The Manual is arranged to provide designers and certifiers with ready access to the information needed to
create and review digital design models and associated drawing packages. Information is arranged as
follows:

= Design data — information is presented in a table to easily find key parameters for design
= Design notes — give further information to assist in understanding qualitative issues of design

= Subsequent information - provided following design notes to give users further detail which cannot
be expressed as data or in short form notes

1.1.1  Acceptable Solution

Use of the design data, design notes and subsequent information in the Manual will result in designs that are
suitable in most urban contexts. The Manual refers to these as Acceptable Solutions. This is like the concept
of “Normal Design Domain” (NDD) in Austroads Guide to Road Design Part 2: Design Considerations (2019).

Acceptable Solutions give designers confidence that the same designs will be accepted across all Western
Sydney councils that have adopted the Manual as a council policy. This will give greater consistency to the
preparation, review, and certification of designs.

1.1.2 Varying the Acceptable Solution

There will be occasions where the Acceptable Solution will not be possible due to site conditions, too varied
to list here. In such cases, designs will need to meet the submission requirements set out in Section 2.7 of
this Manual.

This variation to acceptable solutions should be limited in its application, and designers should always refine
designs to work towards the Acceptable Solution. Generally, a variation would involve only one or two
parameters not compounding them. “Varying the acceptable solution” can be likened to the concept of
“Extended Design Domain” detailed in Austroads Guide to Road Design Part 3: Geometric Design, Appendix
A

In other cases, a designer may have a more innovative approach to achieving the objectives in the Manual.
This is welcomed but must also address the submission requirements set out in Section 2.7.
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1.1.3 Local Variations

There will be circumstances where a council may need to accommodate local variations that are particular to
that local government area. Where specific variations have been nominated by councils, they have been
included in the design information.

1.1.4 Other Publications

There are a range of other guidelines, council polices, legislation and regulations that guide development in
Western Sydney. This Manual:

1. Should be read in conjunction with the Street Design Guidelines, as applicable

2. Includes references to other publications that should be used for designs. There is a comprehensive list
of these in Appendix B

3. Recognises the importance of Australian Standards and Austroads Guides to street, landform, and
drainage design

4. Provides design parameters that fill in the detail where Australian Standards and Austroads Guides are
either silent or defer to the authority of municipal or local government

5. Does not cover all design issues. Matters that are not covered in this Manual are well covered in
Austroads Guides, Australian Standards and Australian Rainfall and Runoff

6. While not intended, may contain instances of uncertainty or conflicting advice. Where the designer, or
other users of this Manual, are uncertain as to what document prevails, the council should be consulted
for direction
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2 Submissions

Submissions must provide engineering information to demonstrate
that the proposed development will work while facilitating the
consent authority to fulfil its duty under the Environmental Planning
and Assessment Act 1979

21 Objectives
The objectives of submissions are to:

1. Provide enough information for councils to assess submissions efficiently and not have to require further
information during the assessment period

2. Provide complete, accurate and professionally prepared documentation that gives confidence to
assessing officers

2.2 General content
Engineering submissions for all matters should:
1. Contain information relevant to the type of development application being made

2. Provide all necessary information to clearly identify all necessary civil engineering works and
infrastructure associated with the proposed development and how it will interface with existing and/or
proposed civil infrastructure

3. Demonstrate full integration with any associated plans submitted with the application such as landscape
and architectural drawings

4. Be prepared and endorsed by a suitably qualified and accredited professional as being in accordance
with the Engineering Design Manual and other relevant standards and policies applicable to the
proposed work

5. Be presented in a design report, with associated drawings and digital models, using the latest version of
any code, guideline, computer modelling software, where appropriate, Australian Standard, or legislation.
Detailed information on drawing requirements is contained in Appendix C and should be adhered to
where possible

Certificates from Accredited Professionals may be required by councils for discrete design and/or
construction elements. The certificates should not repeat other information but should state where other
certificates have been relied upon by the professional certifying the design.

Requirements for the Accredited Professional are contained in Table 2 on page 18.
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Development Application

Submissions for Development Consent (DA submissions) are to show information which demonstrates how
the site fits into the existing and proposed context and how that site will function both at the time of the
application and when all adjacent sites are fully developed.

DA submissions will contain but not be limited to:

1.

10.
11.
12.

Documents specified in the Environmental Planning and Assessment Act 1979 and or the Environmental
Planning and Assessment Regulation 2000

Concept engineering drawings showing layout, drainage proposal, site cross-sections, cut and fill plan
with sections, levels, contours, land features, trees, boundaries, and other information to fully describe
and depict the existing site and its context

Concept stormwater management plan (SWMP) which is a report with drawings that depicts the process
of capture, conveyance, and water quality treatment of stormwater. The SWMP shall provide enough
detail for a council to determine at the Development Application stage that the proposal will function in
accordance with any relevant development control plans, adopted council policies, and the engineering
design parameters contained in this Manual

Detailed site survey by a Registered Surveyor including surrounds of the site to at least 20m beyond the
boundary and the full road reserve fronting the site

Design reports (e.g. civil / stormwater / Safety in Design (SiD), CPTED) shall include methods,
parameters, assumptions made for design purposes

Safety in Design reports should focus on critical infrastructure elements at the DA stage, such as
basins/retaining structures. A more detailed SiD report may be required with SWC submissions

Traffic management report including modelling and a Road Safety Audit if required
Completed checklist

Computer model data in native digital format associated with any software used as a design tool such as
the following and other software used but not listed below:

a. 12d or Civil 3D e. HEC-RAS
b. DRAINS f. TUFLOW
c. MUSIC and MUSIC-link g. CIRCLY
d. XP-RAFTS h. SIDRA

Layout and design of site frontage within the road reserve fronting the development site
Asset Management Report/Plan with details including life cycle costs for public assets

Coordinated Landscape Architecture / Public Domain Plans. Plans to show proposed landscape
treatments and highlight all coordinated services

Councils offer pre-DA meetings where engineering design concepts can be discussed, to ensure the
information required for DA assessment is prepared and lodged. Some Councils will require pre-DA
meetings for certain development types and thresholds.

Page 14 of 185



WESTERN SYDNEY
PLANNING
PARTNERSHIP

2.4 Subdivision Works Certificate

The Environmental Planning and Assessment Act 1979 defines the kinds of certificates relating to
construction of works as being:

= construction certificate—a certificate to the effect that building work completed in accordance with
specified plans and specifications or standards will comply with the requirements of the regulations

= subdivision works certificate—a certificate to the effect that subdivision work completed in
accordance with specified plans and specifications will comply with the requirements of the
regulations.

Subdivision Works Certificate (SWC) submissions must demonstrate a level of detail that will allow the
appointed contractor to construct the works.

SWC submissions will require sufficient information for the Certifier to be satisfied that the design conforms
to the Development Consent and to the requirements of this Engineering Design Manual and all applicable
Australian Standards.

A Design Report endorsed by an Accredited Professional is to accompany the SWC submission. The
information within the Design Report is to update the information that was presented in the DA submission
(Section 2.3) with the detail appropriate for a SWC submission.

There will be occasions where a project requires both building work and civil engineering work (which-is
typical of the kinds of work covered by subdivision works) which will be approved under a construction
certificate. On these occasions, all civil works will be designed in accordance with the requirements of this
Engineering Design Manual.

2.5 Roads Act Approvals

Where an Approval is required under Section 138 of the Roads Act 1993, Councils, as the road authority,
may require a separate application from the Subdivision Works application. Where this is required the SWC
drawings are to be clearly marked to show which works are to be approved under the Roads Act and which
works are to be approved under the SWC. There is no requirement to produce two distinct drawing
packages unless practical reasons indicate, or a council requires separate packages for its own purposes.
Designers should check with the council whether a separate package of drawings is required for a Roads Act
Approval.

2.6 Subdivision Certificate

A Development Consent identifies the Subdivision Certificate conditions that need to be satisfied. In
preparing and lodging a Subdivision Certificate the documents that evidence satisfaction of the requirements
are to be lodged in a complete package in digital format in either native or PDF format. The submission in
PDF is to be arranged and identified so that relevant evidence documents can be easily found in the PDF.
Hard copy submissions may also be required depending on the council requirements.

Digital submissions including work-as-executed plans are to comply with ADAC requirements for asset
management purposes with information conveyed in native file formats or DXF, or as required by the
Councils for its GIS system requirements.

Clause 157 of the Environmental Planning and Assessment Regulation 2000 sets out the documents that
must be lodged with an application for a Subdivision Certificate. Click on the hyperlink below for the
documents required under the regulation.

Documents to accompany a Subdivision Certificate Application
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Note that Clause 158 (1) of the Regulation provides that: “A certifier may require the applicant for a
subdivision certificate to give the certifier any additional information concerning the proposed subdivision or a
planning agreement that is essential to the certifier's proper consideration of the application.”

2.7 Varying the Acceptable Solution

Where the Acceptable Solution design data, notes or subsequent information cannot be satisfied, or where
an innovative approach is proposed, a submission to vary the Acceptable Solution will be required. This
submission may form part of the Design Report lodged in the DA submission or be a separate submission. In
either case it must be lodged with the DA submission. It is also recommended that such variation to the
Acceptable Solution be discussed at any pre-lodgement meeting with the council.

A submission prepared to vary the Acceptable Solution must explain why the Acceptable Solution has not
been adopted and how the varied solution satisfies the criteria set out in Table 1, below.

Table 1 Criteria to vary the Acceptable Solution

ID CRITERIA

DESCRIPTION

GUIDANCE

1 Functional

Durable

Safe

Beautiful

Designs must be prepared so

that the final construction
work is functional

The design must create
durable infrastructure, fit for
the intended design life

Sustainable Alternatives must not

adversely impact on the
environment any more than
the Acceptable Solution

Infrastructure must be
designed so that it is safe to
those constructing,
maintaining, using and
demolishing it

Infrastructure must have
aesthetic qualities so that it
enhances the landscape
and/or streetscape

Functional designs meet the objectives of the
Acceptable Solution. These objectives can be found
at the start of each major section.

Durable infrastructure will withstand impacts from
normal wear and tear for its design life.

Adoption of Australian Standards will lead to industry
accepted design life for infrastructure elements.

Maintenance cost should be taken into account under
this criterion.

Variations to the Acceptable Solution must
demonstrate benefits over the Acceptable Solution as
well as no adverse impact.

Safe infrastructure is created when the designer
considers the life cycle of the infrastructure, its
construction, use, maintenance, and demolition.

While beauty in a civil infrastructure context may be
difficult to appreciate, alternatives proposed should
demonstrate enhanced aesthetic qualities and be
endorsed by an appropriate design professional like
a landscape architect or architect.

Consideration needs to be given to the effects on the
public domain when presenting an alternative to the
Acceptable Solution.
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The variation to the Acceptable Solution must demonstrate how the criteria listed are satisfied, so that the
assessing officer is clear on what is proposed at the time of DA and that the Certifier is clear on the
construction detailing contained in the submission. Varying the Acceptable Solution after development
consent has been issued may require a modification to the development consent. The council will provide
advice in this regard as not all modifications require a formal submission under Section 4.55 of the
Environmental Planning and Assessment Act 1979.

The over-arching issue to be addressed by varying the acceptable solution is that there must be an
improvement on the acceptable solution to enhance the public benefit and the council asset.

The overall life cycle of the infrastructure must be considered to optimise capital costs and ongoing
maintenance costs.

Varying the Acceptable Solution would be required for items such as:
= |nnovative pavement design
=  Alternative WSUD approach
= Interallotment retaining walls exceeding the Acceptable Solution height

Varying the Acceptable Solution submissions are not required for minor, isolated variations, or departures to
the design data, for example:

= distance between drainage pits is 62m not the specified 60m
= velocity in gutter flow is 2.1m/s not 2.0m/s
= gutter flow width is 2.6m not 2.5m

These isolated and minor departures from the standard are to be identified in the Design Report with
reasons for the departure. At all times, the designer must ensure the safety of the user of the infrastructure
that is being designed, as required by the Work Health and Safety Act 2011.

2.71 Risk assessment

Risk analysis and assessment should form the foundation of all engineering design proposals, including
justification of any variation of the Acceptable Solution offered in the Engineering Design Manual.

Risk analysis and assessment guidance is given in Australian Standard (AS /SO 31000:2018, AS/NZS IEC
62198:2015) and should be used to assist engineers in demonstrating that all risks associated with the
design, construction, operation/maintenance, and eventual demolition of the structure, have been considered
at the design stage and have been mitigated as far as is reasonably practicable.

Any risk analysis should be comprehensive and consider the impact on all users of roads (and other
infrastructure) be they pedestrians, cyclists or drivers and contemplate the impact on issues pertinent to
Western Sydney including health and micro-climate.

2.8 Safety

Councils require all aspects of safety to be addressed within the Design Report for a SWC submission. This
may also require consideration and reporting on any Crime Prevention Through Environmental Design
(CPTED) concepts, measures, or initiatives.

The Work Health and Safety Act 2011 requires a designer to prepare a written report for any structure where
hazards to the health and safety of people may be present. This report is known as a Safety in Design
report and has specific requirements under the Work Health and Safety Act 2011 and Regulations.
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All submissions must be endorsed by an Accredited Professional as set out in Table 2, below. There may be
other matters that require an Accredited Professional endorsement which are not listed here. Where there is
doubt, the council should be contacted for clarification.

Table 2 Accredited Professional Endorsements

ID

ENDORSEMENT

Plan of subdivision draft or final
documenting existing,
proposed, or future cadastral
boundaries and associated
instruments

Levels for existing surface and
features

Work-as-executed levels and
features

Other spatial data

Other submissions allowable
under the registration
requirements of the Board of
Surveying and Spatial
Information

Civil Engineering for DA, SWC,
SC including

a. Streets, drainage, OSD,
WSUD, flooding, earthworks

b. minor civil structures (for
example: retaining walls
<1.2m, special drainage
pits)

c. traffic engineering

d. design compliance

e. pavement design

Structural Engineering
including major civil structures
and bridges

Geotechnical Engineering,
including landslip assessments,
pavement design and land
contamination

Road Safety Audits

ACCREDITED

PROFESSIONAL

Registered Surveyor under the
authority of the NSW Board of
Surveying and Spatial
Information

Chartered Professional
Engineer

(see also 2.9.1 Note 3, below
this Table)

Chartered Professional
Engineer

Chartered Professional
Engineer

Accredited Road Safety Auditor

AREA OF PRACTICE

Spatial data and land surveying

NER Civil

NER Structural

NER Subdivisional
Geotechnics

Road Safety
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AREA OF PRACTICE

Landscaping

Arboricultural

Bushfire

Ecology generally and
associated with WSUD and
watercourse rehabilitation

Biodiversity Assessments

(4B Street / Public Lighting
Compliance

Acoustics report

Contaminated Land

2.9.1 Endorsement notes

AILA Registered Landscape
Architect

Registered Professional
Member of Arboriculture
Australia or holder of Australian
Qualifications Framework
(AQF) Level 5

Bushfire Planning and Design
(BPAD) Accredited
Practitioners

Certified Practicing Ecological
Consultant

Accredited BAM Assessor

Level 3 Service Providers for
designing distribution works in
NSW

CPEnNg in acoustics or

Member of Australian
Acoustical Society, or

Member Firm of The
Association of Australasian
Acoustical Consultants

Site Auditor

Landscape Architecture

Arboriculture

Bushfire

Ecology

Biodiversity Assessment

Electrical

Acoustics

Contaminated land

1. Any reference in Development Consents to a “suitably qualified person”, an “experienced professional’
or “competent professional” or similar terms means those people holding the certifications or

registrations listed in Table 2

2. The Design and Building Practitioners Act 2020 was given assent on 10 June 2020. Regulations are
being prepared which will enable the Act to commence fully from 1 July 2021. It is expected these
Regulations which cover the registration of engineers and other design practitioners who will then be
required to provide “compliance declarations” under the Act and its Regulations. These declarations
may replace or add to some of the endorsements and accredited professionals noted in the table above

3. Registered Professional Engineer of Professionals Australia is also acceptable as an accredited

professional

4. Endorsement requires:
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a. A “wet signature” of the professional by pen, dated, scanned, and pasted into the signature field
within the document, or a digital signature by an encrypted individual identity (typed initials without
a signature are not acceptable).

b. Registration number of the person signing
c. Scanned documents to be enhanced to reduce file size to minimum available

5. Registered Surveyor means a person satisfying the registration requirements of the Surveying and
Spatial Information Act 2002

6. NER means National Engineering Register maintained by Engineers Australia
7. AILA means Australian Institute of Landscape Architects

8. Endorsements must be completed by a person that meets the requirements of any legislation or is
registered under any applicable legislation

210 Digital data submissions

The 3D design models associated with all engineering plan submissions are to be submitted in IFC file
format. IFC stands for Industry Foundation Class which are files in open format similar to a PDF but for 3D
models.

Developers shall organise Works as Executed (WAE) drawings in suitable electronic formats such as pdf,
dwg, (AutoCAD) and 12d file formats after completion of construction. A pdf version shall be submitted for
review by the council with a second version submitted in a format that is suitable for importing into the
council's GIS system. The applicant is to contact the council to determine data requirements for importing to
the GIS system. The WAE drawings shall be provided on the MGA2020 coordinate system and on Australian
Height Datum (AHD), or other system as permitted by the NSW Board of Surveying and Spatial Information.

2.1 Submission checklists

To assist with preparation and lodgement of complete submissions, checklists have been prepared and are
in the appendices listed in the table below. These checklists are to be completed and lodged with the
submission. They are to be endorsed by the lead accredited professional in accordance with the Table 2,
above.

Table 3 Submission Checklists

ID APPENDIX CHECKLIST

1. Appendix D Submission Checklist - Development Application
. Appendix E Submission Checklist - Drawings

Appendix F Submission Checklist - Subdivision Works

This checklist can also be used for Construction Certificate and
Roads Act submissions
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3 Landform

New landforms created by bulk earthworks or site regrading are to
provide an engineered platform for development that has no impact,
or limited adverse impact, on the development, the environment, or
adjacent sites

3.1 Objectives

The objectives of landforms are to:

1. Create landforms that minimise cut and fill

2. Retain existing trees in the landscape and supplement these trees with new plantings

3. Create suitable surfaces upon which to build new dwellings, other buildings, roads, parks, and other
infrastructure for the people of Western Sydney

4. Shape land to direct stormwater to appropriate systems without placing an undue burden on any future
lot

5. Create landforms that are as naturalistic as possible

3.2 Bulk earthworks and site regrading

Designers should consider how to minimise cut and fill on a development site to reduce overall impacts on
the environment. A better solution to extensive cut and fill may be for designs to respond to the natural
topography where possible to retain natural land features, trees, vegetation, and biodiversity.

This is to be balanced with the need to create flat sites for dwellings, new industrial buildings, and other
building sites.

3.21 Design data

Table 4 Design Data: Bulk Earthworks and Site Regrading

ID DESIGN DATA DESCRIPTION VALUE

1 Fill batters to merge with existing natural surface at the stated distance fromthe 1m
filled land to the adjoining boundary within the development site

» Drawings required for any filling or cutting in excess of a depth of 300mm
» Drawings to indicate cut or fill depths in increments of a maximum of 500mm
" Drawings to indicate cut or fill depths in increments of a minimum of 100mm
s Finished earthworks on all areas apart from new lots are to be topsoiled to a 100mm

minimum depth of

Filled areas are to be graded at a desirable grade of 1.0%
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ID DESIGN DATA DESCRIPTION VALUE
/4 Filled areas are to be graded at a minimum grade of 0.5%

Regraded land in residential areas is to be the stated height above the 1% AEP  0.5m
mainstream water level

Regraded land in non-residential areas is to be the stated height above the 1%  0.3m
AEP mainstream water level

088 Land adjacent to overland flow paths created by design (not mainstream
flooding) is to be set above the 1% AEP water depth in the overland flowpath by
the stated multiplier (rounded up to the nearest 10mm) to a maximum of

500mm above the design water depth ( for examples see table below) 1.5
ID 1% design water depth Height above 1% AEP water depth
a. 100 150
b. 120 180
c. 200 300
d. 300 450
e. 400 500

Batters on filled land in private property shall be no steeper than the stated ratio  1V:4H (max)
unless supported otherwise by a geotechnical report

Regraded areas for public open space absolute maximum for safe mowing with  1V:3H (max)
push mowers. Such areas should be limited and integrated with overall open
space design by an accredited Landscape Architect

w

Batters which extend into areas subject to inundation, or land dedicated to 1V:6H
council, are to be no steeper than the stated ratio

N N N
N -

(“8 Batter in rock — maximum unless supported by a geotechnical report 1V:0.25H

w

.2.2 Design notes

—_—

Where natural topography cannot be retained, retaining walls are to be designed and installed at
Subdivision Works Stage

2. Cut and fill should not alter the boundaries of natural water catchments, that is, reshaping land does not
move water from one catchment to another or have detrimental impacts on drainage patterns

3. In saline soils the soil horizons should be maintained

4. Where more than 1m cut or fill of land is proposed, a comprehensive report from an Accredited
Professional geotechnical engineer is required, see below at Section 3.2.3

5. Filling on land adjoining the development will require the adjoining landowners’ written consent prior to
approval of any DA or SWC

6. Finished surface of any filled area (apart from WSUD, ecological areas and the like) must not allow water

ponding, but allow free flow of water across the filled area
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7. Filled areas are not to create drainage patterns or flow volumes or discharge rates which adversely
impact on downstream properties. Where this circumstance could occur, drainage swales, or other
drainage techniques (e.g. kerb and gutter, pits and pipes, etc) are to be designed to prevent this adverse
impact and intercept flows where necessary and convey to appropriate downstream systems or receiving
waters

8. Stability of proposed batters are to be confirmed in the geotechnical engineering report

9. Batters are to be fully contained within the subject land unless written permission is obtained from
affected adjacent landowners

10. Where batters cannot be constructed retaining walls may be constructed within the development site
subject to consideration at the DA submission

11. Where road earth formations exceed one metre in height from surrounding natural or finished ground,
consideration is to be given to safety considerations contained in to Austroads Part 6 Roadside Design,
Safety and Barriers

12. Road earth formations should be designed to avoid the use of traffic barriers, guard fence or the like,
wherever possible

13. Critical infrastructure, land use or facilities, such as hospitals and schools, etc may be subject to different
design criteria than that provided in this EDM as defined by the State Government or Councils in DCPs

14. All earth cuttings and embankments should have soft, feathered transitions. Tops, bottoms, and ends of
cuttings should be rounded off

15. Designers are to consult council’s flood policies for specific council requirements

16. Allow for decompaction and restoration of soil profiles of sufficient depth to any graded (cut as well as fill)
areas to be vegetated/planted

3.2.3 Geotechnical engineering report

A geotechnical consultant, being an Accredited Professional, is to prepare a report to accompany a DA and
a SWC submission, if required, which requires cutting or filling of land. The report must cover, but not be
limited to:

1. Extent and stability of proposed embankments (particularly those acting as retarding basins)
2. Recommended geotechnical testing requirements
3. Compaction specification for all fill within subdivisions

4. The level of risk to existing adjacent buildings because of a construction contractor using vibratory rollers
anywhere within the site the subject of the works. [f vibratory rollers could affect adjacent buildings, high
risk areas must be identified on the engineering drawings which are to indicate that no vibratory roller
must be used within that zone

5. The impact of the installation of services on overall site stability and recommendations on short term
drainage methods, shoring requirements and other remedial measures that may be appropriate during
installation

6. The recommended treatment of any unstable areas within allotments that will be privately owned, which
may include removal and replacement of soil, blending of soils, dynamic compaction, etc

7. Requirement for sub-surface drainage lines
8. Overall suitability of the engineering plans for the proposed development

9. Where the filling of existing dams or watercourses is proposed, the geotechnical report shall detail any
necessary works. The certifying geotechnical engineer shall have a Level 1 responsibility, unless agreed
otherwise by the council, in accordance with AS 3798 which is to be stated within the report
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3.24 Tree preservation

Designing site regrading and site filling works must demonstrate retention of trees. At all times and wherever
possible trees are to be retained to protect urban tree canopy. Consideration is to be given to the end use of
the parcel of land when assessing retention of trees. The reasonableness of retention can be assessed with
the assistance of an arboriculturalist. Where it is proposed to retain or remove trees as part of site
earthworks, an arboricultural report should accompany the DA submission.

AS 4970 - 2009 “Protection of trees on development sites” is to be used to determine Tree Protection Zones
which are to be shown on the tree management plan. Other matters in the AS are also to be considered with
respect to trees.

3.2.5 Salinity

Salinity assessment is to be done at subdivision stage. Infrastructure is to be designed accordingly.
Mapping of salinity hazard is available at DPIE’s eSPADE web app. Those preparing development or
subdivision applications are to identify the site using the mapping at the link. The mapping layers
“Hydrogeological landscapes / overall salinity hazard” need to be checked. The site can then be located on
the map and included in the DA submission.

Applications for developments must include a detailed assessment of the salinity potential of the site for all
sites other than:

= Dwellings
= Additions or alterations to dwellings on existing lots
= Additional dwellings on existing lots

Any salinity requirements for lots in any subdivision are to be advised at subdivision stage. No homeowner
should need to undertake their own salinity study.

Adverse salinity impacts are to be mitigated. This is to be considered at subdivision DA stage and a report
from an accredited geotechnical consultant may need to be prepared and submitted with a DA. This will
need to be confirmed at a pre-DA lodgement meeting with the council.

Reference is to be made by designers to DPIE’s urban salinity resources linked below:

https://www.environment.nsw.gov.au/topics/land-and-soil/soil-degradation/salinity/type-of-salinity-
and-their-prevention

3.2.6 Contaminated land

Any land to be developed needs to be assessed in accordance with the Contaminated Land Management
Act 1997. When this is required the investigation of the land must be prepared by an Accredited
Professional experienced in contaminated land assessment and will need to cover:

1. Soil quality and classification for off-site disposal
2. Where soil is to be imported an Accredited Professional must indicate in an endorsed submission that:
a. any fill proposed is appropriate for use and classified as either:
i. virgin excavated natural material (VENM)
ii. excavated natural material (ENM)
b. free of any contaminants, including asbestos and other potential contaminants of concern

c. and is suitable for use

Page 24 of 185


https://www.environment.nsw.gov.au/eSpade2WebApp
https://www.environment.nsw.gov.au/topics/land-and-soil/soil-degradation/salinity/type-of-salinity-and-their-prevention
https://www.environment.nsw.gov.au/topics/land-and-soil/soil-degradation/salinity/type-of-salinity-and-their-prevention

WESTERN SYDNEY
PLANNING
PARTNERSHIP

3.3 Lots

Subdivision lots are to be configured in a way that facilitates the efficient construction of new buildings. The
Design Data and Design Notes below provide the parameters to meet this aim.

Local Variation Blue Mountains: subdivisions are to be designed to respond to the existing topography. The
regrading and retaining of lots is unlikely to be supported.

3.3.1  Design data

Table 5 Design Data: Lots

ID DESIGN DATA DESCRIPTION VALUE
. Ponding on lots adjacent to boundary lines Nil

Provide the whole of all lots with drainage by one of the following means orin  All lots to be
combination: drained

= npatural runoff to streets, open space areas or the like,

= use of WSUD on lot connected to street drainage system

= pit and pipe interallotment drainage connected to street drainage
system

Minimum finished gradient along lot maximum dimension; fall to drainage 0.7%
outlet point, either front or rear of lot

Cross fall of lot - no minimum cross fall required, can be flat 0%

For lots greater than the stated area, the gradients stated in ID 3 and 4 need 500m?
only apply to the building envelope area

Minimum topsoil depth on new lots needed to support revegetation measures  50mm
placed when Subdivision Works occur

Revegetation required over the whole of the lot to provide soil stabilisation All
after final levels reached and maintained until new building construction starts

3

.3.2 Design notes

—_—

To achieve the above gradings, retaining walls are to be constructed at subdivision stage

2. Where lot frontages are less than 10m retaining walls should be installed between lots at subdivision
works stage unless batters are less than 600mm in height

3. Batters between lots are to be wholly contained in the low side property with the top of the batter on the
property boundary of the higher lot and the toe of the batter on the lower lot

4. Revegetation of lots is to be as contained in the document Managing Urban Stormwater - Soils and
Construction Edition 4, or in an approved vegetation management plan

5. Revegetation is to be installed as soon as practicable after final levels have been reached and prior to
final inspection for the Subdivision Certificate

6. Siltation (erosion and sediment) controls to remain in place until revegetation is established over 80% of

the area which has been revegetated
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7. For industrial lots and other large lots greater in area than lots created for single dwellings, consideration
will need to be given to interim surface drainage arrangements between the time of completion of the
subdivision works and the commencement of building construction. Such surface drainage measures
will need to address:

Ponding of water

a
b. Discharge of water off site

c. Protection against transport of soils in runoff
d. Protection against scour by lining or other techniques of any surface drains
3.4 Interallotment retaining walls

3.41 Design data

Table 6 Design Data: Interallotment Retaining Walls
ID DESIGN DATA DESCRIPTION VALUE

For all permanent retaining walls, materials are to be of natural cut stone, All
masonry, concrete or galvanised structural steel individually or in combination

. Acceptable maximum height for residential interallotment retaining walls 1.2m
Interallotment retaining walls are to be located in high side lot All

Distance of face of retaining wall to boundary between high side lot and low side  50mm
lot, see Figure 2

Diameter of subsoil drainage required for all walls: slotted flexible pipe (known 100mm
as ag pipe) within geofabric sock of stated diameter

Free draining granular backfill or no-fines concrete to be as specified by the 300mm
designer but at least the stated distance from the back of the retaining wall

Structural endorsement is required for all retaining walls by an Accredited All heights
Professional at design (SWC Submission) and following construction for
Subdivision Certificate

Upon completion of construction of retaining walls, permanent fencing, which 1 metre
forms a continuous barrier, is to be installed at the top of retaining walls. The
fencing must be in place prior to issue of a Subdivision Certificate.

A suitable temporary safety barrier one metre in height must be provided during,
and immediately after construction of retaining walls prior to installation of
permanent fencing.

Required for any retaining wall of stated height and greater

Clearance from outside of interallotment drainage pipe to backfill zone of 300mm
retaining walls
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Figure 1 Retaining walls for new lots

Figure 1 shows a typical retaining wall that has been constructed in Western Sydney. It shows that
permanent fencing has been installed prior to the erection of new dwellings; see Design Note 9, below.
3.4.2 Design notes

1. Retaining walls are to be designed under the provisions of AS4678 Earth-retaining structures

2. The retaining walls in this section are for single simple retaining walls - other wall arrangements are
subject to detailed assessment at the Development Application stage, such as tiered walls, high walls,
stepped walls, walls curved in plan view, etc

3. Subsoil drains, consisting of minimum 100mm diameter slotted flexible pipe (ag pipe) in geotechnical
fabric, are to be installed along the bottom of all retaining walls

4. Subsoils are to be connected to drainage pits if the pit is located nearby the retaining wall subsoil outlet

5. Where there is no drainage pit nearby subsoils may be connected to the kerb using a kerb roof water
outlet to Standard Drawing SD-R06

6. Subsoils may be connected to the granular material of drainage pipelines where practical
7. Walls are to be located within the high side lot with the face of the wall set back as shown in Figure 2

8. Upon completion of retaining wall works, a temporary physical barrier consisting of one metre high para-
webbing or other hi-visibility material is to be fixed in place using star pickets and fencing wire to prevent
accidental falls over the retaining wall

9. Upon completion of works and prior to applying for a Subdivision Certificate permanent fences and, or
permanent landscaping is to be installed to prevent falls over the retaining walls (refer to Figure 1)

10. Structural engineering drawings for retaining walls are to be shown on all SWC plans and signed off by
an Accredited Professional

11. Where land above retaining walls is sloped down towards the wall, a surface drainage system is to be
incorporated into the retaining wall design

12. Retaining walls are to be designed so that wind loads on permanent fencing attached to the wall acts as
with the retaining wall as an integrated structure. Fixing details of fencing to retaining walls are to be
provided in the design drawings and endorsed by an accredited professional
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13. Retaining wall design must consider the location of interallotment stormwater drainage and sewer
reticulation pipelines in relation to retaining wall structural element

14. Retaining walls across multiple lots to be designed by an Accredited Professional to ensure integrity of
design and construction

POSSIBLE FENCE LOCATION ——
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Figure 2 Interallotment retaining wall location

The purpose of Figure 2 is to show the location of retaining walls with respect to property boundaries. Other
details are incidental, as there are a variety of retaining wall designs that are acceptable. The location of
interallotment drainage has been omitted for sake of clarity. Interallotment drainage is covered in the
stormwater sections of this Engineering Design Manual.
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4 Streets

Streets are not just for cars; they need to deliver a wider range of
benefits and experiences that are balanced and valued by the
broader community

Details of the streets for Western Sydney are contained in the Street Design Guidelines.

Detailed drawing requirements for engineering submissions are set out in Appendix C.2.5.

4.1 Objectives

The objectives of streets are to:

1. Encourage social activation through their design

Be self—explaining slow environments that are safe and comfortable for all users
Be inclusive with footpaths on both sides

Be safe for cycling, with separated bicycle facilities on busy streets

Ensure that continuous tree canopy cover is achieved on both sides of every street
Ensure that water sensitive urban design is integrated into every street

Design carriageway widths to maximise space for alternate uses and users

© N o o b~ w0 DN

Ensure future transport solutions maximise place outcomes for streets

These objectives are also articulated in the Street Design Guidelines.

4.2 Design considerations

Local government has a unique place in establishing design parameters, standards, and requirements.
While Australian Standards and Austroads contain details for guiding design, in the context of engineering
design standards for local streets both Australian Standards and Austroads defer to the authority of local
government.

Streetside safety will need to be assessed with the guidance of Austroads “Guide to Road Design Part 6:
Roadside Design, Safety and Barriers” Edition 3.0 published August 2020. This new edition changes the
focus of safety and uses a risk-based assessment approach.

Design and check vehicles are as nominated in the Street Design Guidelines unless specified otherwise in a
Development Control Plan or other planning instrument.

The Street Design Guidelines for Western Sydney provides design requirements for the permeable
proportion per 1000m? of road reserve area. To achieve these design requirements designers will need to
collaborate with landscape architects and urban designers to achieve optimal outcomes. See Table B.3
Street Types in the Street Design Guidelines.
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4.3 Street geometric design

This Engineering Design Manual provides the tools to bring the guiding principles of the Street Design
Guidelines to reality to enable detailed design, assessment, approval and construction of streets and
associated infrastructure for the Parkland City of Western Sydney.

Good street design needs a multi-disciplinary, collaborative approach to optimise outcomes. Civil designers
should work with landscape architects, urban designers, and other design professionals to ensure integrated
design solutions are achieved.

Local Variation Blue Mountains: where the site is within a bushfire prone area, the road design requirements
contained in ‘Planning for Bushfire Protect 2019’ (or subsequent version), will apply, see Section 4.20

4.3.1 Design data
Table 7 Design Data: Street geometry

ID DESIGN DATA DESCRIPTION VALUE
Longitudinal grade maximum - Local streets for short lengths up to 150m 20%
Longitudinal grade maximum - Local streets 16%
Longitudinal grade desired - Local collector 6.5%
Longitudinal grade maximum - Local collector 10%
Longitudinal grade maximum - Industrial street 6%
Longitudinal grade minimum desirable 1.0%

Longitudinal grade minimum absolute for short distances up to 50m, only and as 0.5%
agreed by the council

Half width road carriageway minimum width 5.5m

Maximum distance between guideposts at dead ends and temporary turning heads 1.5m

o
o
[

(0B Minimum curve radii

Minimum Deflection Angle Minimum Radius (metres)
75 20
60 33
40 65
30 75
20 100
B Maximum cross fall at intersections 5%
In Penrith 4%
Minimum cross fall at intersections 1%
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DESIGN DATA DESCRIPTION

Maximum longitudinal grade within culs-de-sac turning circles for residential streets

In Hawkesbury and Penrith
Maximum longitudinal grade within culs-de-sac turning circles for industrial streets
Minimum longitudinal grade within residential cul-de-sacs turning circles
Minimum longitudinal grade within industrial cul-de-sacs turning circles

Carriageway cross fall to WSUD facility or kerb line

Verge cross fall maximum falling to WSUD facility or kerb line

Verge reverse cross fall permitted to drain sag points or overland flow maximum

Offset in crown from street centreline for constrained design situations
Relative change in grade of kerb line and centreline in area of super elevation
Splay corners at boundary of intersections are to be provided as follows:
Laneway splay

Street splay

Industrial street splay

For roundabouts: constant offset from kerb lines to match verge widths of streets
leading to and departing from the roundabout

Other splays to be as referenced in DCPs

Cul-de-sac nominal kerb line radii residential streets

Cul-de-sac nominal kerb line radii light industrial streets

Cul-de-sac nominal kerb line radii heavy industrial streets

Kerb return radii are to be as stated in the Street Design Guidelines

Design speed for approach sight distance (ASD) using Austroads Guide to Road
Design Part 4A: Unsignalised and Signalised Intersections Table 3.1 on page 17

Design speed for safe intersection sight distance (SISD) using Austroads Guide to
Road Design Part 4A: Unsignalised and Signalised Intersections Table 3.2 on page
20

Reaction time for ASD and SISD

VALUE

8%
5%

6%

2%

3%

3%

2.5%

2.5%

2m

0.5%

3m x 3m

4m x 4m

12m x 12m

Note

Note

8.5m

13.5m

16.5m

SDG

50km/h

50km/h

2 sec
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4.3.2 Design notes

1.

N o o A

©

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

The geometric design of local urban streets shall generally be in accordance with the Austroads Guides,
where not covered in this Manual

For roads with speed limits of 60km/h and above the Austroads Guides take precedence over this
Engineering Design Manual

Roadside safety considerations are detailed in Austroads Guide to Road Design Part 6: Roadside
Design, Safety and Barriers Edition 3.0 published August 2020

Where possible vertical curves at all changes of grade are to coincide with horizontal curves
Vertical curves are to be designed to Austroads Guides
Stopping site distances are to be based on the street design speed

Where the deflection angle is 90 degrees and travel speed is not an issue, the size of the horizontal
curve is to be related to the turning requirements of a 12.5 metre Heavy Rigid Truck

Traffic speeds on any street should be compatible with the functions of that street
The carriageways must provide a smooth, safe trafficable alignment and surface

Access is to be made available to building allotments across the street footpaths, unless rear loaded
from laneways

Ponding of surface water run-off on the naturally high side of the road reserve is to be alleviated by site
filling if practicable, the run-off being catered for in the street drainage system. Alternative drainage
schemes shall be designed if ponding is unavoidable

Provision is to be made for bushfire protection with consideration given to siting, maintenance and
emergency access and to Rural Fire Service guidelines (see Section 4.20)

Unless there are specific site requirements to excavate material for site filling and improvement works or
to provide a stockpile of surplus material for special purposes, excavation shall be kept to a minimum to
balance the necessary filling of embankments, in the road reserves and associated batters

Where super elevation or one-way crossfall is considered necessary, the designer is to justify its use in
the Design Report submitted with the DA Submission

At each road junction the major road shall be designed first, the crossfall of the through carriageway
being maintained at the standard 3% from the crown to the gutter lip alignment. The minor road is to be
graded to conform with the levels of the gutter line of the major road

“T” intersections shall be adopted in preference to four-way intersections and should take into account
horizontal and vertical alignments at the proposed site and future roadway capacity requirements. The
absolute minimum sight stopping distance for the design speed of roads shall be taken as the minimum
distance allowable between “T” junctions

“T” intersections do not require give way or stop lines and signs as stated in NSW Road Rule 73 Giving
way at a T-intersection. Give way and stop lines and signs may be necessary to address specific safety
issues such as limited sight distance or road legibility concerns. Austroads Guide to Traffic Management
Part 6: Intersections, Interchanges and Crossings Management in Table 3.5 supports the concept of
using give way signs to reinforce road rules or assign priority. In the same table under “type of control” it
states that road rules only, are common practice at T-intersections

Where intersections are likely to cause traffic problems, traffic islands should be considered for traffic
control and safety

So that drivers will see approaching traffic, there shall be an area of sight unobstructed by buildings or
other objects across the corner of an intersection. Additional earthworks shall be considered at the splay
corners to alleviate any restriction in sight distance
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20. Designers must consider the road network of adjacent future Indicative Layout Plans (ILP) including
future intersections for both line and level and how these may impact on their design

21. Deceleration and acceleration lanes may be necessary where a traffic generating development is
proposed. This shall be considered and documented in a Traffic Report (or Road Safety Audit if required
by a council) and / or the Design Report submitted at DA

22. Culs-de-sac should be avoided but where they are necessary, consideration is to be given to the design
of kerb longitudinal profiles which drain to the head. In these cases, provision is to be made to take
drainage from downhill culs-de-sac heads via pipelines through easements, pathways, or drainage
reserves if no feasible alternative option is available (e.g. for in-fill development). It is essential that an
overland flow path also be provided for events which exceed pipeline capacity or to allow for blockages
of the downstream line. The location of overland flow path may not be flexible, and regrading may be
necessary to ensure safe overland flow

23. Pathways to convey overland flow are to be avoided and will only be permitted where it can be
demonstrated that there is no other solution. Culs-de-sac will only be permitted where very minor flow is
anticipated

24. Design of pavement thickness is to consider, and document issues associated with the existing and
anticipated route of localised heavy vehicles such as where bus stops are located, traffic growth and
major construction access for future subdivision activities

44 Street planting

441 Design data
Table 8 Design Data: Street Planting

ID DESIGN DATA DESCRIPTION VALUE

Refer to the Street Design Guidelines Part B3 for required number of trees per
1000m? of road reserve area and associated canopy cover at 20 years

Minimum setback from back of kerb to centreline of street trees 600mm

Refer to the Street Design Guidelines Part C2.1 and C2.2 for information
regarding street trees and soil volumes

Minimum Maintenance Period 12 months
(Maintenance includes but is not limited to: watering, weeding, pruning,

mulching, insect and disease control, replacement of dead trees, re-shaping

of ground around stem to ensure healthy growth and retention of moisture and

generally maintenance as required)

4.4.2 Design notes

1. A statement is required from a Registered Landscape Architect that the street tree design and
associated streetscape landscaping has addressed the Street Design Objectives of the Western Sydney
Street Design Guidelines, and has considered in detail:

a. lllumination of streets, based on the mature tree form

b. Location of utilities
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c. Stable root systems in the available volume
d. Drainage
e. Soil profile and compaction
2. The statement referred to above is not required within Blue Mountains City Council
3. Refer Western Sydney Street Design Guidelines Section C2 The Green and Blue Grid

4. Street tree planting near intersections should take account of sight line requirements and tree guard
design and location

5. A security deposit equivalent to the cost of the supply, planting, establishment of trees and associated
council administration costs, shall be provided if, for some reason, planting cannot proceed prior to
release of the subdivision plan. Alternatively, a cash payment of the same amount should be paid to
council if agreed. (Refer to s6.15(2) of the Environmental Planning and Assessment Act 1979)

6. There are many limitations to the positioning of street trees on footways immediately behind the kerb.
Distances from infrastructure elements such as intersections, light and electricity poles, stormwater
inlets, WSUD elements, driveways, footpaths, underground service pits and bus stops, are important in
determining final planting locations. Typically, individual site assessment will be required, and designs
must show relationships in full cross-sections of the road reserve and demonstrate how level changes
are dealt with between private property and the road reserve

7. Spacing of street trees must take into account clearance requirements from utility infrastructure and
other features such as driveways, WSUD elements, footpaths, etc

8. Where councils have a DCP which addresses tree planting the DCP provisions shall prevail over this
Manual

4.5 Kerbs and kerb returns

Kerbs are to be provided on all new streets to the details below, in Table 9, and in the relevant Standard
Drawing SD-R04, unless specifically not required by a council to suit existing conditions or other
neighbourhood character criteria.

451 Design data
Table 9 Design Data: Kerbs

ID KERB TYPE ABBREVIATION APPLICATION

150mm Kerb and  KG Default kerb type and adjacent to open space and other
Gutter public areas where vehicular access is to be restricted

Kerb with Toe KT As for KG but where carriageway falls away from kerb
as in a one-way cross fall situation

Edge Strip ES Where no barrier kerb is required but edging is required
for pavement or surface delineation or containment
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KERB TYPE ABBREVIATION APPLICATION

Dish Crossing DC At intersections where a sag is not efficient or
reasonably feasible
OR

To delineate side streets from priority streets and as an
edge to different pavement types

Median Kerb MK For medians and other non-mountable elements such
as roundabouts.

Kerb Only KO For edging to pavement where no drainage function is
required but a barrier is required

Residential LB For access to property when roll kerb not used and

Layback property access point is known at the time of
construction

Roll Kerb RK To provide flexible access to properties as agreed by
the council

Roll Kerb at VC RK-VC Where less pronounced access for vehicles across roll

kerb is required for example at laneway entry points

0] Mountable Kerb MOK Where allowance is to be made for kerb to be mounted
but only in unusual circumstances e.g., the annulus for
roundabouts

(M Elsholz Kerb EK Where specifically required by council — note that the

use of this type of kerb is currently under review by
NSW RMS. It is difficult to install and its purpose as a
re-directive solution is subject to review

Design notes
Kerb types are as shown on standard drawing SD R04

Where residential laybacks are to be installed after kerb has been installed, the whole of the concrete
kerb and gutter is to be removed for the full width of the layback and the layback constructed in its place

Provision shall also be made for future roof and stormwater disposal from each allotment by providing
one outlet at the lowest point in the kerb. A 150 mm by 50 mm hot dipped galvanised steel Rectangular
Hollow Section (RHS) must be provided for all kerb types to accommodate stormwater disposal or a
proprietary kerb adaptor if agreed by the council. Designers should check with the council before
specifying the type of kerb outlet for roof and stormwater

Kerb ramps shall be provided at all intersections and on all legs in accordance with the standard
drawings and Disability Discrimination Act 1992 (Cth)

Where kerb returns are specified due consideration must be given to the following:
a. The provision of kerb levels (on the nominal kerb lines) at tangent points, quarter points and

wherever necessary to ensure accurate construction of junctions and turning heads
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b. Offsets to all crests and low points are to be shown on the kerb profile

c. The kerb return profile is to be generally designed by adopting the grades of the approach and
exit kerbs to the return, by quartering the length of the return and by computing kerb levels
adopting vertical curves as required

d. Low points within the kerb return are not permitted to eliminate the use of pits with curved lintels
6. Kerb return standard drawing is SD-R03

4.6 Kerb extensions

Kerb extensions, also known as blisters, are designed to:
= Constrain vehicle operating speeds
= Provide an environment for the safe movement of pedestrians
= Provide elements for WSUD

= Provide areas for landscape and tree planting in clusters, where appropriate and safe

Intersections need to address the considerations of Austroads for sight distance and other safety issues as
required. Austroads Guide to Traffic Management Part 6: Intersections, Interchanges and Crossings
Management, suggests in Table 3.13 the use of:

“kerb extensions to reduce crossing distances and improve visibility”.

In Table 9.2 of that same Guide, it also suggests that:
“safety is improved with kerb extensions”.

In Table 9.5 of the Austroads Guide the use of kerb extensions in local streets is regarded as:
“most likely are to be an appropriate treatment.”

Austroads Table 9.5 is reproduced below at Table 10.
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Table 10 Extract from Austroads Guide to Traffic Management Part 6

Table 9.5: Guideline for selection of facilities according to road classification

Primary

Facliy motorway el SGnma” STea swen
Refuge/traffic island, median X (8] O A A
Kerb extension X X0y 0 A A
Road narrowing, indented parking X X X A A
Pedestrian fencing!"! X 9] 0] O X
Speed control device X X X O A
Pedestrian (Zebra) crossing X X o 0 A
Children’s crossing X X X O A
Pedestrian traffic signals X AJ(X) A 0 X
Grade separated A O 0 X X
Mall X X X 0 0]
Integrated X X X X O

1 Pedestrian fencing in the context of this table is an enhancement to a facility provided fo guide pedestrians fo away
from an unsare crossing location.

2 Pedestrian fence located within the road reservation is inappropriate on freeways or motorways because pedestrians
are not generally present. However, boundary fences are normaﬂyi erected along urban freeway's or motorways o
prevent access befween interchanges, including pedestrian access.

3 Kerb extensions are not usually provided on urban primary arterial roads as road capacity and traffic efficiency are
maost important. However, a kerb extension at an appropriate set back from the edge of traffic lane may be
appropriate on the approaches to a rural village as a form of ‘gafeway’ freatment, the objective being to encourage
drivers fo reduce speed.

Notes:

A = Most likely to be an appropriate treatment.
O = May be an appropriate treatment.

X = Usually an inappropriate treatment.

X/(0) = Represents urban/{rural).

Key points to note in the table above:
= Kerb extensions are most likely to be appropriate for Collector roads and Local streets

= Second part of Note 3 to the table; “However, a kerb extension at an appropriate set back from the
edge of traffic lane may be appropriate on the approaches to a rural village as a form of ‘gateway’
treatment, the objective being to encourage drivers to reduce speed.” This same kerb extension
concept could also be applied within primary arterial urban road context by substituting “a rural
village” with “a new urban precinct’

4.6.1 Intersections

Kerb extensions at intersections and mid-block are recommended because they provide opportunities for
WSUD, landscaping and creating a safe speed environment. An example of an existing kerb extension
treatment is below at Figure 3. A dish drain and an edge strip have been added to illustrate how these
intersection types can be used as thresholds.

Kerb extensions are to be designed to suit the intersection. There are some instances that kerb extensions
may not be suitable. The designer will need to consider the street use and traffic volumes when designing
kerb extensions.
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Figure 3 Example of existing intersection In Camden Council

Figure 3, above shows the details of an existing kerb extension at the intersection of Marcus Loane Way
and Seton Street, Oran Park. It has been included in this Engineering Design Manual to demonstrate that the
kerb extension concept works in practice. Note that the check vehicle, a 11m HRV, crosses the centreline of
both streets as permitted under Road Rule 133, below:

133 Exceptions to keeping to the left of the centre of a road

(1) This rule applies to a driver on a two-way road without a dividing line or median strip.
Note—

Dividing line, median strip and two-way road are defined in the Dictionary.

(2) The driver may drive to the right of the centre of the road—

(a) to overtake another driver, or

(b) to enter or leave the road, or

(c) to enter a part of the road of one kind from a part of the road of another kind (for example,
moving to or from a service road or emergency stopping lane).

Note—

Centre of the road, overtake and service road are defined in the Dictionary, and emergency
stopping lane is defined in rule 95.

(3) The driver may also drive to the right of the centre of the road if—

(a) because of the width or condition of the road, it is not practicable to drive to the left of the centre
of the road, and

(b) the driver can do so safely.
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Figure 4 Seton Street intersection at Oran Park

It is intended to provide kerb radii at minimum of 7.5m as indicated in the Street Design Guidelines, except
where the SDG provides alternative guidance. The intersection, as shown in Figure 3, has kerb radii of
7.5m. Figure 4, above, shows an image of the intersection from Google Street View.

Visibility of pedestrians and vehicles is to be considered to and from the pram ramp location. The preference
is to have pedestrians crossing at the shortest point across the road. That is why the Street Design
Guidelines presents a preference for the 7.5m radius on kerb returns.

Designers should note the guidance for visibility to pedestrians contained in Australian/New Zealand
Standard 2890.1 Parking facilities Part 1: Off-streetcar parking. Figure 3.3 from this standard is presented
below at Figure 5.

Circulation roadway

ar domastic drluaway\ |
|
|
|

Sight trignglas are not

These areas to be kept
required on this side if clear of obstructions to
the driveway is lwo-lane, visibility
two way 7//

T asm
Froperty boundar i | Property boundary

oo n

Pedesirian

DIMENSIOMNS IN METRES

FIGURE 3.3 MINIMUM SIGHT LINES FOR PEDESTRIAN SAFETY

Figure 5 Minimum sight lines from AS2890.1 Figure 3.3
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Intersections in shared environments with pedestrians and vehicles, should be designed in accordance with
Technical Direction TTD 2020/03 as issued by Transport for NSW.

4.6.2 Mid-block

Kerb extensions are also to be considered at mid-block for the same reasons listed above. They should be
used in local streets, not in higher order streets that are subject to higher traffic volumes and heavy vehicles.
An example of a mid-block kerb extension is shown below in Figure 6.

ot [ Sl wor
m i - o
S 12
= ()
B[ SE
Lot <}y | = Lot
1.0m
“.[1.5m PATH
LoT i J ot
i ~

Figure 6 Mid-block kerb extension

The mid-block narrowing is set at 3.5m to cause drivers to slow while letting vehicles already in the
narrowing to pass. In practice this works in low speed areas by drivers exercising road sense. Should there
be concern that drivers will not be sensible, Councils may require the installation of “No Overtaking or
Passing” signs as allowed under Road Rule 93, which can be seen below.

93 No overtaking or passing signs
(1) A driver must not—

(a) drive past a no overtaking or passing sign if any oncoming vehicle is on the bridge or length of
road to which the sign applies, or

(b) overtake a vehicle on a bridge or length of road to which a no overtaking
or passing sign applies.

Maximum penalty—20 penalty units.
Note.
Oncoming vehicle and overtake are defined in the Dictionary.

(2) A no overtaking or passing sign on a road applies to the length of road (including a length of
road on a bridge) beginning at the sign and ending—

(a) if information on or with the sign indicates a distance—at that distance past the sign, or
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(b) if the sign applies to a bridge—at the end of the bridge, or

(c) at an end no overtaking or passing sign on the road.

However, the installation of these signs should be limited so as not to clutter the streetscape with signs.

Mid-block narrowings can be wider than the 3.5m stated above, to allow passing of two design vehicles at
the same time. The width should be set the same as the lane width for the street type, as nominated in the
Street Design Guidelines. For example, Local Street Type 2 requires a travel lane width of between 2.8 and
3.0m. This would mean that the narrowing for this street would be set at between 5.6 and 6.0m, to match the
combined lane width in the remainder of the street.

Designers should consider sight distance at mid-block kerb extensions in local urban streets as well as the
location of driveways to residences. Speed in local urban streets may also be managed by limiting lengths of
free flow by alternating priority at 4-way intersections. This can work well in rectilinear street patterns;
however, kerb extensions would also be encouraged to provide opportunities for landscape, tree planting
and WSUD.

It is inappropriate to use kerb extensions where:
= The kerbside lane is required for traffic
= Sight distance is limited
= The narrowing will pose a hazard to cyclists and other road users

An example of mid-block kerb extensions incorporating a chicane is shown in Figure 7, below. Note that a
single lane is provided; approximately 3.25m wide. The street has a carriageway of approximately 12.6m.
There are no signs to indicate no overtaking or passing; it is self-regulating. The chicane is shown in
Nearmap images back to November 2009, which would appear to indicate its community acceptance.
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Figure 7 Mid-block kerb extensions, Cabramatta Road, Mosman
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4.6.3 Thresholds

Thresholds may be used to define a change in street type or to emphasis the priority street. An example of
such a threshold is shown below in Figure 8.

"-;. - i 1#_*' o e I

Figure 8 Glenrowan Drive and John McLennon Circuit, Harrington Park in Camden Council

A similar effect to thresholds may also be achieved using dish drains at intersections.

Figure 9 Hawthorne Circuit and Ellen Ridge, Harrington Park in Camden Council

Thresholds provide visual clues to drivers and variety in streetscape to reinforce the low speed objectives of
local urban streets.
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4.7 Half width streets

The provision of half width street constructions is significantly influenced by site specifics, development
staging/layout and funding considerations. The combination of these influences with a single approach to
dealing with half width street constructions is prohibitive. Due to the risk posed by these unknown variables,
the construction of half width streets as part of subdivisional developments is not encouraged.

In situations where site specifics and development staging/layout necessitate that pavement construction be
carried out, the applicant will cover all costs associated with the design of the full street width and
construction of half the full width pavement. This includes the adequate transition to full width cross sections,
plus a two-way traffic configuration ensuring operational effectiveness and safety to relevant Standards and
approval.

Where half street construction is necessitated an AC pavement will be provided to a minimum distance of 1
metre past the street centreline, measured transversely, with a minimum width of 5.5 metres to allow for two-
way traffic. A full-size temporary turning circle must be provided where there are no through streets, to cater
for truck turning movements. All turning circles are to be constructed within the subject land unless
agreement is provided by the adjoining landowner.

Provision is to be made for surface rainfall runoff so that adjacent undeveloped sites are not impacted.

Where retaining walls or earth embankments are installed along half roads, the wall, footings, guard fencing,
drainage and subsoils associated with the wall/embankment are to be fully contained within the land subject
of the development. Where not practical, an easement for infrastructure support may be required from the
adjoining property.

No provision is to be made for on-street parking on both sides of a half road. The installation of temporary No
Parking or No Stopping signs may be required to facilitate this arrangement. Approval of the Local Traffic
Committee would be required for such signage.

4.8 Dead end staged construction

Where streets are constructed in stages of a subdivision, a temporary two coat flush seal (or 25mm of AC10
if required by a council) turning area suitable for heavy rigid vehicles and a permanent type barricade shall
be constructed at the end of that stage to warn motorists of the dead-end and prevent their passage beyond.
Such barricades are only to be removed upon connection of the adjoining stage.

A turning area must always be provided for garbage vehicles, regardless of the staging. The designer is to
demonstrate that the proposed temporary turning head facilitates this turning manoeuvre by use of swept
paths.

Generally, barricades shall be made of guideposts with eye reflectors. The distance between two (2)
guideposts is shown in Table 7 at ID 9. However, a site assessment is required to determine the adequacy
of such measures given the prevailing site conditions.

Other matters for consideration are:
= Installation of appropriate parking restrictions to keep the turning head clear

=  Where truck overhang passes over lots fronting the turning area, a right of way may need to be
created

= Drainage structures should be located to not impede the turning manoeuvre of the checking vehicle
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4.9 Footpaths
Pedestrians are to be provided with appropriate all-weather surfaces to permit universal access.

Footpaths also include pathways which link roads. For example, where a residential street links to a sub-
arterial road bus-stop. Or, where a residential street links another residential street to provide an overland
flow path. Examples of such paths are shown at Figure 10, below.

Skye Court and Fenwick Close, Kellyville

Annie Leggett Promenade, Rhodes

Figure 10 Pathway linking streets

Note that both these examples provide good surveillance of the paths from streets and adjacent properties.
Designers should aim for such surveillance where pathways are unavoidable designs.

4.9.1 Design data
Table 11 Design Data: Footpaths

ID DESIGN DATA DESCRIPTION VALUE

Minimum width of concrete footpath for both sides of Local Street Types 2,3  1.2m
and 4, Industrial Streets, Sub-Arterial Roads and other locations nominated

by Councils or on Development Consents (see Street Design Guidelines),

unless varied in a Development Control Plan or other planning instrument

Minimum width of concrete footpath for both sides of Local Collector unless 1.5m
varied in a Development Control Plan or other planning instrument
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DESIGN DATA DESCRIPTION VALUE

Footpaths for High Streets subject to detailed design to create generous NA
footpaths with multiple uses

IS

Distance from boundary to edge of footpath closest to boundary 0.6m
Minimum headroom 3m
Minimum earthwork formation when not part of the street 2m

Thickness of concrete footpath paths installed with subdivision works and 100mm
reinforced with SL82 with 40mm top cover

Cross fall on verge and footpath 2.5%
Concrete strength (note may vary if salinity risk is identified) 25 MPa

Metal key joints (equivalent to Connolly type) are to be installed at intervals 9m
not more than

4.9.2 Design notes

Designers should refer to the Street Design Guidelines, Part B Street Types and Part C1.1 Footpaths, for
further design information requirements

1. Footpaths are to be provided to the frontage of all residential properties and in other locations nominated

by Councils

2. Councils require the installation of footpaths at the time of subdivision works prior to Subdivision
Certificate. Councils may require variation to this based on local requirements. Designers should show
footpaths on Subdivision Works Certificate drawings in all cases

3. Cross fall to match verge

4. Longitudinal grade to match street

5. Joints are to be placed in the concrete paving so that cracks are controlled and panels adjacent to street
trees can articulate as the tree grows

6. Where footpaths are required to link streets with bus routes, schools, parks, etc they shall be provided
with vehicle barriers at each end of the accessway

7. Footpaths may be installed by slip form machines to construction specifications prepared by the councils

8. Unless specified otherwise in a works construction specification, earthwork formations under concrete

footpaths are to be adequately compacted, with a 25mm layer of course sand bedding installed under
the concrete

9. Footpaths in parks, at stormwater maintenance locations and other discrete locations will need to be
trafficable. Council will identify to which paths this applies and what vehicle they must be designed to
accommodate. This may include provision for turning and manoeuvring.
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410 Cycleways / shared paths

Cyclists are to be provided with appropriate all-weather surfaces to promote ease of cycling. These
cycleways/shared paths must be consistent with the Street Design Guidelines at Section C1.7 Cycling.

4.10.1 Design data
Table 12 Design Data: Cycleways/shared paths

ID DESIGN DATA DESCRIPTION VALUE

-_—

Minimum width of concrete (or other material agreed with council) for off road  2.5m
cycleways/shared paths unless otherwise specified in a Development Control
Plan or other planning instrument

Distance from property boundary to edge of cycleway or shared path closest 600mm
to property boundary

w

Thickness of concrete cycleway/shared path installed with civil works and 125mm
reinforced with SL82 with 40mm top cover

Crossfall of cycleway/shared path and verge 2.5%

Concrete strength (note may vary if salinity risk is identified) 25MPa
Maximum longitudinal grade for off road 1V : 14H (7.1%)
Minimum longitudinal grade for off road 1V : 100H (1%)

Minimum headroom 3.0m

Minimum width of formation if not incorporated into street verge 3.0m

4.10.2 Design notes

On road and off-road cycleways and shared way designs shall be undertaken in accordance with the
Austroads Guides Part 6A: Paths for Walking and Cycling and or AS 2156.2 Walking tracks Part 2:
Infrastructure design

2. Cycleways are to be provided in locations nominated by councils and in accordance with the Street
Design Guidelines at Section C1.7 Cycling

3. Cross fall to match verge

4. Longitudinal grade to match street always, unless specific grade separation of the cycle way and the
street is able to be accommodated

5. Joints are to be placed in the concrete so that cracks are controlled and panels adjacent to street trees
are able to articulate as the tree grows

6. Shared/accessways/pathways ways designated as catch drains or overland flow paths are to generally

have a standard integral 150mm kerb and gutter on the low side and should have sufficient capacity to
carry the flows with the required freeboard

7. Shared pathways are to incorporate jointing designed by an Accredited Professional

Page 47 of 185



WESTERN SYDNEY
PLANNING
PARTNERSHIP

8. Shared paths in parks, at stormwater maintenance locations and other discrete locations will need to be
trafficable. Council will identify to which paths this applies and what vehicle they must be designed to
accommodate. This may include provision for turning and manoeuvring.

411 Driveways

Driveways are to be provided from the kerb line to the property boundary. The indicative location of
driveways is to be shown on the design drawings for SWC.

Driveways are to be to the Standard Drawing (SD-R08) showing single driveway 2.5m wide and a double
driveway of a maximum of 4.5m wide, consistent with the design guidance in the Street Design Guidelines.
These widths apply from the carriageway across the verge to the property boundary. The dimensions above
are to be used unless stated otherwise in a Development Control Plan or other planning instrument.

It is preferred that driveways be constructed at the time of the Subdivision Works. There may be
circumstances where the council varies this approach however, there remain occasions when driveways
must be installed at Subdivision Works stage. Such as, when it serves a battle-axe handle, or multiple lots
from a shared driveway. Other situations where construction is necessary at subdivision works stage would
be, for example, where boundaries do not follow the kerb line around a cul-de-sac, or at sharp bends in
roads.

Driveways should be constructed at each side of the footpath so that it is clear that the footpath has priority,
see Street Design Guidelines Section C1.4 Driveway Crossovers. Installers of driveways are not to remove
the footpath and replace it with concrete or another surface that matches the remainder of the driveway.

For corner lots the driveway should be located as shown in Figure 11, below.
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1 Accesses to domestic driveways are excluded from the prohibition in respect of the kerb section marked
Y-Y (see Clause 3.2.3(a)).

The points marked X; and X are respectively at the median end on a divided road and at the intersection of
the main road centre-line and the extensions of the side road property lines shown as dotted lines, on an
undivided road. On a divided road, dimension Y-Y extends to Point };.

88}

DIMENSIONS IN METRES

FIGURE 3.1 PROHIBITED LOCATIONS OF ACCESS DRIVEWAYS

Figure 11 Prohibited location of driveways (AS/NZS 2890.1 Parking facilities - Off street parking)

4.12 Private access handles

Access handles are to be installed during the construction of subdivision civil works to the Standard Drawing
SD-R25.

In addition, conduits for utilities are to be provided at the civil works stage so that the access handles do not
need to be excavated for the provision of house services. The configuration of the access handle utilities is
shown at Figure 12. Standard Drawing SD-R25 contains more detail.
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Figure 12 Conduits for access handles

413 Roundabouts

The design of roundabouts is to be in accordance with Austroads Guides and the RMS Supplements. In the
case of work not within an existing road reserve approval is by the Certifier. In the case if an existing road
reserve approval is by the Roads Authority. As part of the approval process the design may need to be
considered and approved by the council’s Local Traffic Committee. Councils are to be consulted to
determine the approval requirements prior to lodging the designs for approval.

Roundabouts should be designed to be as small as possible, prioritising pedestrian continuity of movement
adjacent an intersection. Roundabouts should be used sparingly, T-intersections are the preferred
intersection type.

Mountable roundabouts are to be in accordance with Standard Drawing SD-R15 and are to be installed only
where necessary for traffic management reasons. Such roundabouts on local streets are to be designed
only for the design vehicle. The check vehicle is permitted to mount the roundabout island.
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Consideration must be given to the WSUD/landscaping opportunity presented in a roundabout and included
wherever reasonably practicable. Such landscaping should be low maintenance and drought tolerant. Plants
should be low to the ground (less than 1m) to allow sight distance across the roundabout. Trees planted may
be clear stemmed tall growing canopy trees to maintain sight lines while providing shade over handstand
areas.

AT 3=

..

Figure 13 Recently installed landscaped roundabout in Camden
Concept designs for roundabouts should be contained in any DA submission and shall show:
1. Proposed landscaping concepts, planting species and mulching

2. Sub-soil drainage around the outer edge of the landscaped area and how this is connected to the street
drainage stormwater piped system

3. Location of water supply conduit should this be required by the council

414 Traffic management measures

4.14.1 People movement

Traffic management measures can be incorporated into street designs where they will aid in managing the
movement of people and traffic. Such measures include:

= Pedestrian refuges
= Raised thresholds
= Raised mid-block kerb extensions
All traffic facilities with signage and linemarking must be referred to Local Traffic Committees for approval.

Designs should avoid the use of fencing to prevent the misuse of pedestrians and others of thresholds, kerb
extensions, etc. Streets designed for pedestrians should be easily recognised and understood by them.

Examples of traffic management measures are shown below. There are many examples of these facilities
across Sydney and Western Sydney. The examples have been shown for conceptual recognition, not as a
contemporary best practice example.
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Figure 14 Example of raised pedestrian crossing

Note that kerb is protruding adjacent to the ramps. These look to have been struck by tyres of vehicles. This
feature could have had an alternative treatment; however, the council would have had this designed and
then approved by its Local Traffic Committee. Note the overhanging of the tree canopy further along the
road, providing shade to all users of the street.

Figure 15 Pedestrian refuge Edgewater Drive, Bella Vista The Hills Shire

Refuge islands need to be a minimum of 2m wide to meet current guidance in Austroads. Pram ramps in this
image do not give good visual contrast to surrounding pedestrian pavement. However, it appears that this
refuge is effective as the chevron signage is intact and there are no tyre marks on the painted medians.
Designers should ensure that current editions of Austroads and Transport for NSW documents are consulted
for contemporary design guidance.
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Figure 16 Pedestrian refuge, Wollondilly Shire

An example of a refuge that has a 2m wide refuge area. Note that there are black tyre marks on the kerb,
just to the left of the Keep Left sign. Even facilities that are consistent with Austroads Part 4: Intersections
and Crossings - General and AS1742.10 can represent a hazard to motorists.

4.14.2 Lines and signs

Designers are to refer to the standards of the Transport for NSW, Roads and Maritime for lines and signs
and other traffic management standards. These can be accessed at this link: Transport for NSW Traffic
Management Documents. '

" https://lwww.rms.nsw.gov.au/business-industry/partners-suppliers/traffic-
management/documents/index.html
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Streets are to be provided with functional and sustainable pavements suited to the anticipated traffic loading

as set out in Table 13, below.

Table 13 Street traffic loading

LOCAL Local Street  Local Street
— Type 1 Type 2
(no (yield street)
footpaths)

N (ESA 1x10°% 5x 10°

\[PA(=BRUEI= High Street Industrial

Street
N (ESA 5x 108 1x107

Notes:

Local Street
— Type 3

(dual
carriage and
footpaths —
low density)

5x10°

Retail
Laneway

2x 108

Local
Collector

Residential
Laneway

Local Street
— Type 4

(dual
carriage and
footpaths —
med density)

1x108

Sub-Arterial
Road

1x107

1x10° 5x 108

1. For other details of streets refer to the Street Design Guidelines Street Types Matrix

2. ESAs in the table are for a 20-year design life
3.

within the council area
4.15.1 Design data

Table 14 Design Data: Pavements

ID DESIGN DATA DESCRIPTION

. Minimum sub-base thickness for either compacted crushed sandstone or DGS

. Minimum base course consists of compacted DGB20 thickness of

required by the council

each layer shall be

Single coat flush seal with stated aggregate size stated are to be applied after
base course is completed and before the AC layer or primer seal whichever is

b) Where final AC is required by the council in two layers the thickness of

Minimum AC14 asphaltic concrete pavement thickness for roundabouts and cul-
de-sac heads is as stated consisting of SBS Polymer Modified AC surface layer
to accommodate twisting and torsion effects if in local streets

In Blue Mountains City Council ESAs should be adopted for streets of equivalent traffic loadings to those

VALUE

200mm

150mm

10mm

a) Minimum thickness of final single layer of asphaltic concrete wearing
course designed using AC10 Residential Mix from AGPT04B/14
‘Austroads Guide to Pavement Technology - Part 4B Asphalt’, Under no
circumstances must the wearing course be assumed to have structural
strength. Final AC layer installed prior to Subdivision Certificate

40mm

30mm

80mm
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ID DESIGN DATA DESCRIPTION VALUE

If roundabout is in local collector or industrial street minimum thickness base 160mm
layer of AC40 below AC14 layer is

The minimum Design Traffic Loadings used to undertake pavement designs is Table 13
dependent on the street classification as shown in:

The figures provided are minimums only and may be increased depending on
the circumstances with each development as stated in the relevant Development
Consent condition

Subgrade investigations will include sample data recording of test boreholes 1 metre
excavated to a minimum depth as stated below the design subgrade levels
(unless rock is encountered)

Asphalt mix size is to be selected as shown below:

Size Layer where used Thickness
(mm) range mm
10 wearing 30-40
14 as above and intermediate 45 - 60
20 Base and intermediate 60 - 100
Minimum CBR for pavement design 3%

Other CBRs may be used where site samples are taken and tested by a NATA
registered soils facility to requirements of Austroads Guide to Pavement
Technology Part 2: Pavement Structural Design or Pavement Design for Light
Traffic and reported by the design geotechnical engineer or civil engineer

12 If CBR less than stated value, provide minimum capping layer or working 3%
platform of 150 - 300mm depending on CBR swell. (refer to Austroads Guide to
Pavement Technology Part 2: Pavement Structural Design Table 5)

4.15.2 Design notes

1. Pavement design is to be certified by an Accredited Professional and shown on the SWC plans, for each
new development where pavements are required or where traffic loadings have been or will be increased
on existing pavements

n

Pavement designs are to be submitted based on the minimum CBR for pavement design in Table 14,
above or by sampling and testing of the subgrade materials taken from the site by a NATA registered
facility. Two (2) copies of the details of the pavement design and results of the subgrade testing
(including CBRs) are to be submitted to the Certifier for approval prior to commencement of pavement
construction. Under no circumstances are any roadworks to commence prior to written approval of the
Principal Certifier, or in the case of work within an existing public road and subject of an approval under
the Roads Act 1993, the council

3. Pavement thickness calculations are subject to variation should changes in the subgrade become
evident during construction or due to spatial variations in the subgrade. Confirmation by an Accredited
Professional geotechnical engineer of preliminary subgrade conditions will be required following initial
excavation. In deep cuttings, deep fills or other instances where testing of subgrade is possible only at
the time of construction, a separate pavement design will be required during construction
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Pavement design shall be based on the assessed subgrade strength and the design traffic loadings
(equivalent standard axles ESA) shown in Table 13. The structural design of the pavement must be in
accordance with procedures stated in this Engineering Design Manual

Roundabout, culs-de-sac, and intersection pavements shall be designed to address the torsion loads
applied to the pavement by moving vehicles. This is to be demonstrated on the design plans

The SWC engineering plans must indicate the extent of any pavement treatments and designs required.
Reference can then be made to the pavement treatments and designs certified on the plans, by an
Accredited Professional geotechnical engineer for specific details including depth and type of material to
be used for each pavement layer

Traffic design loadings may vary due to the following circumstances, where further assessment of the
design traffic loading may be required:

a. Large volumes of construction traffic, particularly major land filling requirements
b. Quarry traffic

c. Industrial traffic route

d. Potential for future expansion of the street

e. Potential for future development adjoining the street and loads from associated construction
traffic

Pavements must be analysed using the pavement design software, CIRCLY for industrial and sub-
arterial roads

Use of recycled materials - Where it is proposed to use recycled materials instead of virgin quarried
materials in road construction, the construction shall comprise polymer modified bitumen seal (PMB) or
rubber seal on top of primer seal as second coat seal prior to asphalt overlay. The pavement materials
are to be tested by a N.A.T.A registered technical consultant and designed by an Accredited
Professional taking into account performance of the proposed recycled materials to reduce the potential
for reflection cracking by limiting the active cement content of the material

For existing road upgrading conditioned in a consent, pavement design traffic (ESA) should be
determined / considered based on existing traffic count analysis data with estimated post development
traffic and projected future traffic growth rate applied.

4.15.2.1 N values equal to or less than 5 x 10° ESA

Pavements should be designed using the general principles of the current version of Austroads publication:
Guide to Pavement Technology Part 2: Pavement Structural Design AGPT02-17
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Figure 12.2: Example design chart for lightly-trafficked granular pavements with thin bituminous surfacings

1]
CBR
MINIMUM THICKNESS OF BASE MATERIAL
100 e —— 30
20
15
Thickness 200 10
of
material 1
(mm)
300 5
4
400 3
t= max{100, 0.475[219 - 211(logCBR) + 58(IogCBR)2]Iog(14DESA)} 2
500 —
10 2 4 6 8 10* 2 4 6 8 10°
Design traffic in ESA (DESA)
Note:

1. Appropriate local conditions, environmental and drainage issues must be considered in using these design curves.
2. Thin asphalt surfacings may be included in total granular thickness. However, the minimum thickness of the granular
base is 100 mm.

Figure 17 Austroads light traffic design chart ESA < 10°

4.15.2.2 N Values greater than 5 x 10° ESA and Roundabouts

Pavements should be designed using the general principles of the of the current version of Austroads
publication listed below:

= Austroads Guide to Pavement Technology - Part 2 Pavement Structural Design AGPT02/17
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Figure 8.4: Design chart for granular pavements with thin bituminous surfacing

200 [ ———— e e I I il el B 230
i m— [ m— 4 20
300 15
Thickness 400 10
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Material

(mm) 500

600

700
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1000 ——————L—————
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Design Traffic in ESA (DESA)

Figure 18 Austroads design chart for ESA > 10°

4.15.2.3 Rigid pavements

Rigid pavements should be designed using the Cement Concrete and Aggregates Australia T51 ‘Guide to
Residential Streets and Paths’. Reference may also be made to AGPT02/17 ‘Austroads Guide to Pavement
Technology - Part 2 Pavement Structural Design’, RMS Form 76 (supplement to the AUSTROADS guide)
and the RMS ‘Concrete Pavement Manual'.

Rigid pavements are extremely sensitive to individual heavy traffic loads as well as cumulative loading. If a
rigid pavement is being considered, then a full traffic analysis is required in accordance with ‘Austroads
Guide to Pavement Technology - Part 2 Pavement Structural Design’.

4.15.2.4 Segmental paving

For segmental paving areas (high density concrete pavers) a concrete pavement should be designed
underneath the pavers in accordance with the design method for rigid pavements and negating the thickness
and any structural strength of the paver units.

4.15.2.5 Alternative designs

Alternative designs may be submitted accompanied by supporting evidence, certified by an Accredited
Professional geotechnical engineer, as to the bearing capacity of the subgrade and the structural adequacy
of the proposed pavement. Alternative designs may include mechanistic design methods in order to
consider types of materials, analyse stresses, deformations, etc. Software such as CIRCLY may be
appropriate for these situations.

4.15.3 Industrial streets

Subbase and base materials for industrial roads must comply with RMS Specification 3051.
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4.15.4 Water sensitive urban design

If Water Sensitive Urban Design (WSUD) features (e.g. bio-retention swales) are proposed, consideration
must be given to the pavement design in areas adjoining these measures. The aim is to avoid the potential
impacts from frequent water logging and the subsequent impact on pavement materials. Selection of WSUD
water treatment devices shall take into consideration the potential for traffic disruptions when carrying out
maintenance or replacing these devices to minimise traffic disruption (i.e. minimum distance to live traffic in
accordance with WorkCover requirements). Consideration shall also be given to the ease of using modular
units for replacing plants.

Designers also need to consider isolation of WSUD from the pavement and cross service connections
through WSUD areas.

More information on WSUD is contained in the Street Design Guidelines at Part C2.5 and in the stormwater
sections of this Engineering Design Manual.

4.15.5 Evaluation of subgrade

Council will require investigation and testing by an Accredited Professional geotechnical engineer of the
anticipated subgrade material in accordance with AS 1289.0. The geotechnical engineer shall have a Level
1 responsibility, unless agreed otherwise by the council, in accordance with AS 3798.

Design subgrade California Bearing Ratio (CBR) values shall be determined by a suitable site investigation,
generally in accordance with ‘Austroads Guide to Pavement Technology - Part 2 Pavement Structural
Design’, ‘Pavement Design for Light Traffic — A Supplement to Austroads Pavement Design Guide’ and AS
1289.0. The investigation will include sample data recording of test boreholes excavated to a minimum
depth one metre below the design subgrade levels (unless rock is encountered). Soil samples shall be taken
at the subgrade design depth and CBR tests undertaken after 4-days of soaking.

The testing authority responsible for the subgrade investigation must be fully satisfied that the location and
depth of the test samples have been accurately surveyed to ensure that the sample represents a material
which will remain in place when the subgrade is exposed. To this end, location, identification, and sampling
of subgrade materials shall be carried out in accordance with AS 1726.

In general, the location and frequency of sampling and testing shall consider the following:

1. In similar subgrade conditions sampling shall be carried out at intervals not greater than 50 meters and
testing at intervals not greater than 100 meters

2. Invariable subgrade conditions the above intervals will need to be reduced accordingly

3. Sufficient soil sampling and testing must be undertaken to ensure that all soil types represented in the
subgrade are properly identified and tested for pavement depth requirements; and

4. Atleast two (2) samples shall be taken from each road subgrade

4.15.6 Reconstruction of existing pavements

Where reconstruction of existing pavement is proposed the subgrade investigation is generally to be in
accordance with AGPT02/17 ‘Austroads Guide to Pavement Technology - Part 2 Pavement Structural
Design’, AP-T36-06 ‘Pavement Design for Light Traffic — A Supplement to Austroads Pavement Design
Guide’. Deflection testing of the existing pavement is to be carried out to provide a representative subgrade
CBR. Where the CBR value is shown to be less than 4.0, the subgrade must be stabilised or replaced to
provide a minimum CBR of 4.0.

Such analysis is to be based on existing traffic counts with estimated post development traffic and projected
future growth included.
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4.15.7 Street surfacing

The wearing course for all new streets and for the widening of existing streets shall be designed and certified
on the plans by an Accredited Professional geotechnical engineer as part of the full pavement design. The
street wearing course must not be considered to provide structural strength.

The placement of the AC10 wearing course shall not be undertaken until all utilities and services have been
installed and permission obtained from the council. Works are to be completed prior to the final inspection
by council. The values in Table 14 are to be adopted when selecting asphalt mix size.

4.15.8 Pavement materials

All street pavement materials for unbound base and unbound subbase shall comply with the requirements of
the council’'s Engineering Construction Specification.

416 Parking facilities

4.16.1 Off street

Off-street carparking shall be designed in accordance with the relevant DCPs adopted by Councils, any
conditions of consent, AS/NZS 2890 and the relevant provisions of AS 1428.1. Designers should consider
the movement of people in off street carparking and linkages to public pedestrian spaces. This consideration
should minimise potential conflicts between people and cars and consider desire lines from one business to
another to avoid informal paths being created through landscape areas.

Carparking should be surfaced with a layer of 30mm of AC10 over a one coat bitumen seal with 10mm
stone. Minimum pavement thickness is to be in accordance with Table 14.

Alternatively, a rigid pavement can be provided designed by an Accredited Professional, or a permeable
surface designed to provide a WSUD solution.
4.16.2 On street
On-street carparking is to be designed in accordance with the provisions of the:
= Street Design Guidelines
= AS/NZS 2890.5 Parking facilities Part 5: On-street parking

= the relevant provisions of AS 1428.1 Design for access and mobility Part 1: General requirements
for access—New building work

= and any relevant consent conditions

417  Utilities

Designers are to be aware of the need to consider the location of utility services within the street. As
provided for in the Street Design Guidelines, utilities should be provided on one side of streets to increase
tree planting opportunities.

See standard location drawings at Figure 19, for details which are subject to detailed design to utility
authority design requirements. For detail refer to standard drawing SD-29.

Design drawings shall include underground services and utilities related information on design (project)
drawings i.e. plans, longitudinal sections, cross-sections etc. The depth and position of these services shall
be presented at concept design stage through to the detailed design stage.
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The depth and position of these services in concept design stage shall be based on Dial Before You Dig and
engineering survey information. Though this information may not be accurate it will assist project managers
to organise necessary liaison with the relevant services authorities.

This information can also be helpful in the discussion with the various stakeholders at Safety in Design,
consultation meeting(s). It can be used for determining the accurate locations of potholing required at
detailed design stage.

In the absence of the potholing information, the designer shall use the nominated standard depth from the
relevant services authorities of the underground services, at the concept design stage. Position of these
services can be plotted from Dial Before You Dig diagrams.

Designers are to specify an additional conduit in the electrical allocation for future communications and data
requirements. This conduit will be owned by the council.
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Figure 19 Indicative Trench Profiles (Adapted from Endeavour Energy)

4.17.1 Shared trenches

Shared trenches for the provision of electricity, communications, gas, and water services are to be provided
where possible.

Shared trenching is to be undertaken generally in accordance with the ‘Guide to Codes and Practices for
Streets Opening’.

Where new subdivisions or other developments depart from general practices or where the shared trenching
arrangement shown in the ‘Guide to Codes and Practices for Streets Opening’ cannot be applied, details of
alternative suitable shared trench configurations shall be obtained from the relevant Utility Authorities or from
the NSW Streets Opening Coordination Council (SOCC).

4.17.2 Multi-function poles

With the provision of digital innovations designers should consider the use of multi-function poles. Note,
agreement will be required from Endeavour Energy (or the current energy network provider) to this concept.
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While it is recognised that these poles are designed to the requirements of Endeavour Energy, the
engineering design of streets should consider the location of such poles when infrastructure of the street is
designed. There needs to be coordination between the designer of the street, designer of electrical
infrastructure, design section of council or section dealing with streetlights and landscape architect to
coordinate trees, see Street Design Guidelines Part C5.2 for further information.

4.17.3 Street lighting

Electrical designers need to consult with Councils to ascertain the street lighting categories. Designers are
to consider location of light poles with respect to lighting of paths, street trees, roadside and pedestrian
safety, etc.

All lighting should be specified as LED.
Campbelltown City Council requires the following:

1. The street lighting and associated infrastructure in subdivisions is to be dedicated to council and will not
be handed over to the energy supplier

2. All street lighting is to be LED “Smart” lighting to Australian Standard lighting levels

3. The design and installation of the street lighting is to be such that council can take ownership of the
street lighting in subdivisions (i.e. separate circuit to residential supply)

4. Prior to any lighting design being undertaken, council’s City Delivery Section must be consulted

5. Padmount substations to be sited to improve public domain and visual amenity

418 Bridges and culverts

Bridges are to be designed to AS5100 Bridge Design Code by an Accredited Professional who shall provide
the certification for the design as required in Table 2. Designers should check with the council whether
increased freight loads should be allowed for in the design.

Culverts should be designed using the guidance of Austroads Guide to Road Design Part 5B: Drainage -
Open Channels, Culverts and Floodway.

Consideration should be given to:

1. 1% AEP flood level of any water course which the bridge crosses and associated freeboard to the
underside of the bridge deck. Bridges may also need to take into account flood evacuation clearances
on formal evacuation routes

2. The blockage factor for bridges and large culverts shall be undertaken in accordance with the blockage
assessment criteria nominated in ARR 2019. The assessment shall take into account the proposed size
of culverts, and the potential for debris to be collected in the catchment and the size of debris that may
wash into the drainage system

3. Allowance for the passage of wildlife under the bridge with suitable provision of daylight and compliance
with NSW Department of Primary Industries requirements for fish passage.

4. The aesthetics of the bridge design when viewed by the bridge user and surrounding viewers of the
bridge

5. Adequate clearance for any road users should the bridge span an existing or future road, cycleway, or
pedestrian path

6. Shared path on bridge
7. Footpath on bridge to be contiguous with approaching footpaths

8. Provision for utility services with spare capacity
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Lighting in bridges
Landscaping and greening of bridges, including opportunities for tree planting
Provision of service conduits

Scour created by bridges is to be considered and mitigated to retain the geomorphology of streams
being crossed by bridges

There should be no upstream afflux in urban areas in the design 1% AEP event
Bridges should be located on straight alignments and grades

Bridges designers should also consider Austroads Guide to Road Design Part 3: Geometric Design
Section 10 Bridge considerations

Provision of safety barriers between road carriageway and footpath/cycleways and suitable clearance
between railings and pedestrians and cyclists

d. Abutments

i. Spill-though abutments, aligned adjacent batters should be provide in preference to walled
abutments

ii. Spill-through abutments should adopt a maximum slop of 1:2 and be lined with an appropriate
hard surfacing material that is consistent with the bridge setting

iii. Where retaining wall abutments are utilised, they should return back to the bridge alignment to
form buttresses

iv. Abutments must consider maintenance requirements
v. Shotcrete will not be used
e. Safety screens

i. Safety screens and throw prevention screens, if required, must be integrated with overall bridge
design

ii. Postspacing should provide a pleasing and ordered visual relationship both other bridge details

iii. Terminate screens by tapering down towards bridge parapets and should match the extent of the
bridge parapets

iv. Tops of safety screens should be parallel to bridge alignment without stepping

v. Screens and posts must not be attached and obscure the outer face of the bridge parapet
f.  Bridge and pier form

i. Minimise the number of bridge piers by maximising span length

ii. Minimise the thickness of bridge superstructure and bridge decks

iii. Bridge design, including the parapets and other critical elements must address the slenderness
ratio for the structure

iv. Pile caps must be concealed below finished surface levels
v. Reverse tapers are recommended on short elevation of piers

vi. All bridge elements including piers, sill beams, abutments and leading edges must be fully
integrated

g. Bridge Barriers
i. Parapets, bridge barriers/rails and throw screens must be design as integrated elements

i. Designs should maximise visual transparency to the landscape beyond
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iii. Barriers are to continue past the abutments in order to anchor the bridge to the surrounding
landscape

iv. Wherever possible there should be simple resolutions maintaining a constant height between
bridge barriers and adjacent road barriers

v. At creek and river crossings, two rail bridge barriers or similar bridge barriers that maximise views
out to the landscape should be provided

17. Bridge designs must provide clearance between ground level and bridge soffit, and the toe of the bridge
abutment and edge of the water course, to provide fauna connectivity, consistent with NSW
Environmental Protection Authority’s fauna crossing design principles

18. Bridge designs should allow penetration of light and moisture to encourage growth of vegetation under
the structures

19. Anti-graffiti coating is to be specified for to elements of bridges accessible in public places

Figure 20 Stanhope Parkway, Second Ponds Creek, Blacktown City

4.19 Retaining walls (public assets and non-interallotment)

Retaining walls for streets, open space, drainage, industrial facilities and other non-residential interallotment
purposes and are to be designed under the provisions of AS4678 Earth-retaining structures.

Councils should be consulted on their requirements so that aesthetic and functional objectives of the council
are satisfied. There are many and varied forms of retaining walls, so early consultation is essential. SD-R28
Typical Rock Wall Geometry provides an example of a wall often used in developing areas of Western
Sydney.

Guidance in Austroads Guide to Road Design on retaining walls is limited, which again suggests early
consultation with councils to determine the approach required to retaining wall design.
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Figure 21 Standard drawing SD-R28

4.19.1 Design notes

Anti-graffiti coating is to be specified for to all retaining wall

0N

Designers should consider aesthetic outcomes when desig

Retaining wall subsoils should be connected to a stormwater pit where possible

Designers are to provide a Safety in Design written report for these types of retaining walls

s in public places

ning retaining walls. Landscape architects

should be commissioned to work with retaining wall designers to achieve optimal aesthetic outcomes
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Figure 22 Retaining wall Main Ridge Park, Macarthur Heights, City of Campbelltown

The wall in Figure 22, was designed by a landscape architect as part of the overall design of the park.

Figure 23 Roadside retaining wall Glenhaven Road, The Hills Shire

The Retaining wall in Figure 23,was designed as a functional solution to support the pathway at existing
ground level and achieve geometric requirements for nearby intersection.
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Figure 24 Industrial Retaining Wall, Horsley Park, Fairfield City

Retaining walls in industrial areas, as shown above in Figure 24, can be imposing and need to be designed
in association with landscape architects or other design specialists. The challenge with industrial areas is the
tension between the requirement for the creation of large flat pads for large footprint industrial buildings with
level floors and the rolling hill terrain of some of the employment lands of Western Sydney.

Outcomes, like the one shown in Figure 24, could be improved by considering the inter-relationship of
existing parcels of land at re-zoning and the timing of development of adjacent parcels. Cooperation of
adjoining owners is essential to achieve high quality aesthetics, in this challenging terrain.

Other design measures that could improve this outcome include:
= Tiering of the retaining wall to provide level areas for landscaping
= Planting of advanced trees and shrubs along the base of the wall

= Retaining wall units which allow planting for the full height

An example of landscaping used with a high retaining wall is shown at Figure 25, below.
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Figure 25 Planting in front of high retaining wall, Stanhope Shopping Village, Blacktown City

4.20 Bushfire protection

Requirements for bushfire planning can be found in the NSW Rural Fire Service publication see Figure 26,
below. It can be accessed from the link here: Planning for Bush Fire Protection?

PLANNING FOR
BUSH FIRE PROTECTION

A guide for councils, planners,
fire authorities and developers

MCWVEMBER 2018

Figure 26 NSW RFS Planning for Bushfire Protection November 2019

Designers should consult the publication to ensure initial applications consider all the bushfire issues in land
prone to bushfires.

2 https://www.rfs.nsw.gov.au/__data/assets/pdf_file/0005/130667/Planning-for-Bush-Fire-Protection-2019.pdf
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Rural Roads

Roads in rural areas should provide tree canopy shade as well as
practical access to rural properties

Objectives

The objectives of rural roads are to:

1.
2.
3.

4
5.
6
7

Encourage social activation through their design
Be self-explaining slow environments that are safe and comfortable for all users

Provide grassed verges on both sides of the sealed carriageway giving opportunities for pedestrians and
other transport options consistent with the rural context

Be safe for cycling, with safe bicycle facilities on busy roads
Ensure that continuous tree canopy cover is achieved on both sides of every road
Ensure that water sensitive urban design is integrated into every road

Design carriageway widths to optimise space for alternate uses and users

These objectives are to be reflected, wherever possible, into rural road design.

An example of an existing rural road is shown below.

Figure 27 Belmont Grove, North Richmond
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5.2 Design Information

Geometric design of rural roads shall generally be in accordance with the Austroads Guides, where not

covered by this Engineering Design Manual.

Austroads “Guide to Road Design Part 6: Roadside Design, Safety and Barriers” Edition 3.0 published

August 2020 is to be used to assess roadside safety.

5.21 Design data
Table 15 Design Data Rural Roads

ID DESIGN DATA DESCRIPTION

Longitudinal grade maximum - local rural roads for short lengths up to 150m
Longitudinal grade maximum - local rural roads generally

Longitudinal grade minimum desirable

Longitudinal grade minimum absolute for short distances up to 50m, only and as
agreed by the council

Rural road cross falls for unsealed shoulders
Rural road table drains minimum longitudinal grade
Rural maximum cross falls for table drains

Cul-de-sac radii rural roads
In Campbelltown
In bushfire prone areas stated value or other suitable turning arrangement provided
in current version of Planning for Bushfire Protection

Maximum velocity of design storm event in table drain
Where velocity is higher specific scour protection will need to be designed

(=}

Table drains are to be turf lined from invert to top of drain
Minimum sealed carriageway width using bitumen two coat 10/20

Sealed shoulder width

-
w

Thickness of compacted base (either DGB20 or crushed sandstone) for shoulders

Verge width from edge of sealed shoulder to property boundary - minimum

(&)

Rural road splay of boundaries at intersections

-_—

G Batter slopes maximum

-_—

74 Table drains maximum slope

VALUE

20%

16%

1.0%

0.5%

4% £ 1%

1%

1v:3h

8.5m
9.0m
12.0m

1.8m/s

ALL

6m

1.2m

150mm

3.5m

12m x 12m

1v:4dh

1v:3h

Page 70 of 185



WESTERN SYDNEY
PLANNING
PARTNERSHIP

ID DESIGN DATA DESCRIPTION VALUE

Tree canopy coverage of rural road reserves for mature trees 70%

5.2.2 Design notes
Refer to SD-R60 for rural road cross section
Concrete kerbs are not required for rural roads, unless specifically required as agreed with the council

1
2
3. Vehicular crossings to rural properties are to be in accordance with the standard drawing SD-R61
4. Shoulders of rural roads are to be sealed, and line marked

5

To prevent scour table drains are to be lined or provided with kerb and gutter or other permanent
solution such as dish drains

6. Designs should respect landform and vegetation of the local area and site. In bushland areas of the
Blue Mountains careful attention will need to be given to the selection of revegetation species

7. Landscape character of local, district and region to be integrated into the design

8. Designs to take advantage of existing views/vistas to landscape features and attractive characteristics
eg rolling hills, mountain, forest, watercourse and lake views
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6 Erosion and sediment control

Well-designed soil and water management measures installed during
construction will maintain healthy waterways

6.1 Objectives

The objectives of erosion and sediment control are to:

1. Eliminate wherever possible the deposition of sediment and sediment laden water into downstream
drainage systems and receiving waters

2. Keep public roads and other public spaces free of sediment deposits

3. Retain the health of waterways during the construction phase of development

6.2 Preparation of details for subdivision works

Soil and Water Management Plans (SWMPs), incorporating Erosion and Sediment Control Plans (ESCPs)
are to be prepared based on the publication Managing Urban Stormwater - Soils and Construction Volume 1
4t Edition, March 2004 published by Landcom (the Blue Book).

As stated in the Blue Book Glossary, page N-16:

Soil and Water Management Plans describe the measures are to be undertaken at development
sites that, if carried out, will mitigate soil erosion and control pollution of sediment and nutrients to
downslope lands and receiving waters both during and after development. They also include all the
information contained in Erosion and Sediment Control Plans

Drawings prepared using the Blue Book are for guidance purposes only, the soil and erosion controls are
indicative and remain subject to construction methodology. The contractor always remains responsible for
compliance with all laws and regulations pertaining to safety and protection of the environment refer to the
Protection of the Environment Operations Act 1997.

Standard drawing notes found in Appendix C.3.5 Soil and water management notes are to be used or
referred to on all engineering design drawing SWC submissions.

Subdivision Works designs are to indicate that the Subdivision Works contractor is to ensure that sediment
or sediment laden water is not allowed to enter adjacent lots, adjacent existing public roads or downstream
stormwater systems. Where this does occur, the Subdivision Works contractor is responsible for immediate
clean up and restoration of any damage caused by escaping sediment laden water from the work site.
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7 Biodiversity

Biodiversity in the landscape should be preserved and enhanced

Consideration should be given to the principles set out in this section, when designing developments in new
urban areas where biodiversity has been identified as an important feature. Such biodiverse land could
include:

= Riparian corridors
= Remnant bushland
= Virgin bushland

= Fauna habitat corridors and locations

The Biodiversity Conservation Act 2016 applies to such land. The Act states its purpose

‘is to maintain a healthy, productive and resilient environment for the greatest well-being of the
community, now and into the future, consistent with the principles of ecologically sustainable
development. . .”

Designers should consult biodiversity specialists in the design of landscapes and urban precincts impacted
by biodiversity. Note that biodiversity offsets may be required under the Biodiversity Conservation
Regulation 2017.

71 Objectives

The objectives of biodiversity are to:

1. Preserve and maintain biodiverse landscapes

2. Enhance new urban precincts by integrating biodiverse land into landscape and urban design

3. Provide health micro-climate and safety benefits to all road users by providing a continuous tree canopy

7.2 Landscape design

7.21 Habitat area
1. Optimise landscaped area outside of development footprint

2. Include a buffer zone between embellished areas and remnant native vegetation - providing a transition
between vegetation types

3. Metrics include % area preserved, area within development, % remnant native vegetation present, buffer
width, % protected/priority areas avoided

7.2.2 Habitat variety
1. Optimise retention of original/remnant habitat

2. Metrics include number of priority species per habitat, species richness
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7.2.3 Habitat quality
1. Optimise structural diversity

2. Where structural complexity of vegetation needs to be balanced with other consideration such as
visibility for people safety, consider low plantings than provide pollination habitat (this could be further
enhanced with interpretive displays about pollination and engagement of community in citizen science
events such as pollinator week)

3. Use local native plants rather than hybrids such as hybrid grevilleas as these large flowering plants may
encourage large and aggressive honeyeaters that can deter smaller birds and reduce bird diversity

4. Include habitat enhancement actions such as nest boxes, placement of logs
5. Minimise disturbance in native vegetation zones

6. Include weed and pathogen management actions in works management plan
7

Metrics include % structural layers present, # target plant species within structural layers

7.2.4 Habitat patch size and shape
1. Optimise patch size (minimise edge to area ratio)

2. Metrics include patch area

7.2.5 Habitat corridor size and shape
1. Optimise width of corridors

2. Metrics include distance gap between patch or corridor, corridor width

7.2.6 Habitat connectivity
1. Optimise connectivity between patches and corridors

2. Optimise connectivity among vegetation sections - including between embellished and original
vegetation

Minimise fragmentation effects of pathways and vegetation zones to minimise creation of patches

. etrics include network consistency, % area as connectivity matrix
4. Met lud twork t % tivit t

7.3 Urban design

7.31 Protect remaining ecological assets and habitats
1. Prioritise protection of areas of high ecological value where unable to protect all areas
2. Avoid or minimise development immediately adjacent to ecological assets and habitat

3. Create buffers (transitional vegetation zone) adjacent to ecological assets and habitat to reduce weed
and pathogen invasion

4. Create buffers outside of protected area rather than within

5. Slope roads and sidewalks away from ecological assets and habitat to prevent entry of stormwater
carrying weeds and nutrient pollution

6. Preserve natural drainage lines

7. Mitigate light and noise impacts on flora and fauna
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Metrics include: % area preserved, area within development, % remnant native vegetation present, patch
area, buffer width, % protected/priority areas avoided

7.3.2 Connect biological populations and habitats

1. Optimise connectivity between habitat corridors and patches

2. Consider private and public land connectivity between corridors and patches

3. Consider opportunities to recreate corridor linkages where not present

Metrics include distance gap between patch or corridor, network consistency, corridor width, % area as
connectivity matrix

7.3.3 Construct diverse and complex habitats to attract and/or retain biodiversity

1. Construct ecological features that provide habitat for a range of plant and animal species

2. Incorporate structural complexity (vertical and horizontal features across space and time) in habitat
design

3. Retain understorey, provide habitat walls

4. Create bird friendly habitat

5. Create pollinator friendly habitat

6. Use temporary or neglected spaces to increase habitat e.g. roofs, walls

Metrics include: % structural layers present, # target plant species within structural layers, number of priority
species per habitat, species richness

7.3.4 Create cycles that mimic natural flows

1. Manage water, nutrient, and energy cycles at a local scale

2. Retain and use stormwater to enhance biodiversity

7.3.5 Encourage interactions within and between ecosystem elements

Encourage nature-nature interactions (e.g. pollinator) and human-nature interactions (e.g. local stewardship
sites)

Figure 28 Cumberland Plain Woodland
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8 Integrated Stormwater Management

Holistic approach to water management consistent with the
principles of Australian Rainfall and Runoff 2019 and Water by
Design

Aerotropolis

All development and public infrastructure within the Western Sydney Aerotropolis must comply with and
contribute to the waterway health objectives and meet the waterway health planning and targets within the
precinct planning using the Risk Based Framework for Considering Waterway Health Outcomes in Strategic
Land-use Planning Decisions. The stormwater management objectives, waterway stability requirements and
water quality targets in this Manual were not developed using Risk Based Framework and in some cases are
not consistent with the objectives and targets developed for the Western Sydney Aerotropolis.

8.1 Objectives
The objectives of integrated stormwater management are to:

1. Ensure a holistic approach to water management with a focus on volume management rather than just
flow management and water quality management separately

2. Provide protection of riparian corridors

3. Reduce pollutant loadings and reduce physical degradation of urban waterways

8.2 What is integrated stormwater management

The Manual focuses on Integrated Stormwater Management, which gives due consideration to stormwater
volumes, peak flow management, water quantity and quality management and drainage. This holistic
approach recognises that development in catchments has a direct impact on receiving waters or urban
streams. The value of waterways is being recognised by communities and how that relates to liveability
today and for future generations. This holistic approach to water management is consistent with the
principles of Australian Rainfall and Runoff (2019) with a focus on volume management rather than peak
flow management.

All drainage design and construction work shall comply with these requirements unless otherwise approved by
the council.
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Figure 29 Simple Model of Water Inputs, Storage and Flows in an Urban Catchment
(source: ARR 2019 Book 9 Chapter 2)

Readers should refer to the latest version of Australian Rainfall and Runoff (ARR 2019) for guidance on:
= The hydrologic assessment of urban catchments larger than 500 hectares
= Determination of design flood levels along vegetated waterways
= Hydrologic assessment of gauged and ungauged rural catchments

All drainage designs shall be prepared in accordance with the relevant council’s Flood Policy, Flood Risk
Management Plans and/or DCPs. Council’s Flood Policy, Flood Risk Management Plans and DCPs take
precedence over this Manual.

The following should be reflected in Integrated Stormwater Drainage design:
1. A high level of safety for all users
2. Acceptable levels of amenity and protection from the impact of flooding

3. Retention of the natural stormwater system where possible and as required by other statutory
authorities
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4. Efficient conveyance of stormwater and surface runoff from public and private property to ensure public
safety and property protection

5. Controlled rate of stormwater discharge to reduce downstream flooding impacts by maximising use of
open spaces and other available areas to detain drainage

6. Ensure that the capacity of downstream drainage systems is not exceeded

7. Ensure that the stormwater drainage design has considered infrequent floods greater than the design
flood

8. Minimise construction and maintenance costs and avoid the need for future property acquisition

9. Protection of the environment from adverse impacts of development by stabilising the landform,
controlling erosion and maintaining/ enhancing regional water quality

10. Protection of aquatic biota and riparian vegetation

11. Meet water quality objectives and incorporate the principles of Water Sensitive Urban Design in all
phases of the stormwater treatment train

12. Ensure low maintenance and economically sustainable in the long term in relation to operational,
maintenance and replacement costs

To address public safety from a criminal standpoint all drainage design structures, and drainage system
elements must be assessed using the NSW Police ‘Safer by Design’ or Crime Prevention through
Environmental Design (CPTED) principles and protocols. The applicant must demonstrate how public safety
and risk will be managed. The following will be considered in the assessment of proposals (this list is not
exhaustive, and requirements will vary from site to site):

a. System elements which provide concealment opportunities will not be permitted

b. Vegetation which provides opportunities for concealment adjoining pedestrian areas will not be
permitted

c. Underground pipe and pit systems which are large enough for children to get into must be screened
(with due consideration given to flooding implications)

8.3 Climate change

Climate change and its impacts, such as increasing intensity of storms and cyclones, changed rainfall
patterns and rising sea levels has potentially broad impacts on urban stormwater planning. Consequently,
management of urban stormwater needs to consider likely impacts of climate change.

The periodic Assessment Reports produced by the United Nation’s Inter-governmental Panel on Climate
Change (IPCC) are the lead source of informaion about the impact of climate change.

Councils within the WSPP (especially councils within the same watershed catchment) should:

= Determine a uniform criteria to be adopted in achieving appropriate responses to the potential
impacts of climate change (e.g. adoption of increased rainfall depths/intensities) on urban
stormwater infrastructure

= Ensure uniform criteria are available to stormwater designers so they can incorporate them in their
design where relevant

Designers shall ensure they are familiar with the latest design/research information and consult with the
applicable council officers on climate change criteria to be adopted.
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8.4 Design Models
All Stormwater drainage submissions are be be accompanyed by suppporting design models.
A list of the acceptable models are listed as below.

If applicants choose to utilise different stormwater models, applicants are required to make satisfactory
arrangements with Council for the payment of all expenses incurred by Council in its assessment of the
drainage submission.

= DRAINS: Hydrologic and Hydraulic Urban Catchment model derived from ILSAX
= XP-STORM: Hydrologic and hydraulic urban catchment model
= MIKE-11: One dimensional unsteady flow calculation for river/floodplain modelling

= RAFTS: Runoff routing model for trunk drainage and retention basin design. Flow rates should be
checked against those calculated by other methods

=  TUFLOW: Two dimensional hydrodynamic flood model

= HEC-RAS: 1-D Steady/unsteady flow calculations. To be used in open channel design and
floodplain modelling

= MUSIC: Water quality conceptualisation model
Below is the table of modeling parameters to be used:

Table 16 Model design parameters
ID PARAMETER DESCRIPTION VALUE UNIT
ILSAX or DRAINS MODELS

Rational

Model for Design and Analysis run Method " unit
Rational Method Procedure ARR19 no unit
Soil Type - Normal 3.0 nounit
Paved (Impervious) Area Depression Storage 1 mm
Supplementary Area Depression Storage 1 mm
Grassed (Pervious) Area Depression Storage 5 mm

Antecedent Moisture Condition _
AMC (ARI= 1-5years) 2.5 nounit

Antecedent Moisture Condition _
AMC (ARI = 10-20 years) 3.0 nounit

Antecedent Moisture Condition _
AMC (ARI = 50-100 years) 3.5 nounit

o

Sag Pit Blocking Factor (Minor systems) 0 0=no

lock
On Grade Pit Blocking Factor (Minor Systems) g blockage
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PARAMETER DESCRIPTION

Sag Pit Blocking Factor (Major systems)

On Grade Pit Blocking Factor (Major Systems)
Inlet Pit Capacity

RAFTS XP Models

Capacity of impervious area storage
Interception Storage Capacity

Depression Storage Capacity

Capacity - Upper Soil Zone Storage

Capacity- Lower Soil Zone Storage

Maximum Potential Evapotranspiration from Upper
Soil Zone

Maximum Potential Evapotranspiration from Lower
Soil Zone

Proportion of Evapotranspiration from USC
Initial Impervious Area Storage

Initial Interception Storage

Initial Depression Storage (pervious)

Initial Upper Soil Zone Storage

Initial Lower Soil Zone Storage

Initial Groundwater Storage

Groundwater Recession Factor

Sorptivity of Dry Soil

Saturated Hydraulic Conductivity

Lower Soil Drainage Factor

Constant Rate Groundwater Recession Factor
Rate of Potential Evaporation from " A" Class Pan

Proportion of Rainfall intercepted by Vegetation

VALUE

0.5

0.2

1.5

1.5

25

100

10

10

0.7

0.5

0.5

20

80

3.0

0.33

0.05

0.94

0.7

0.7

UNIT

no unit

no unit

See Figure 51 to Figure 55

mm
mm
mm
mm

mm

mm/day

mm/day

no unit
mm
mm
mm
mm
mm
mm
mm
mm/min - 0.5
mm/min
no unit
no unit
no unit

no unit
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9 Flow Management

Management of stormwater runoff flows within the urban
environment to provide a sustainable stormwater quantity and
quality outcomes

Aerotropolis

All development and public infrastructure within the Western Sydney Aerotropolis must comply with and
contribute to the waterway health objectives and meet the waterway health planning and targets within the
precinct planning using the Risk Based Framework for Considering Waterway Health Outcomes in Strategic
Land-use Planning Decisions. The stormwater management objectives, waterway stability requirements and
water quality targets in this Manual were not developed using Risk Based Framework and in some cases are
not consistent with the objectives and targets developed for the Western Sydney Aerotropolis.

9.1 Objectives

The objectives of flow management are to:

1. Provide safe conveyance of post development flows generated from development sites
Ensure sustainable reuse urban stormwater drainage

2
3. Provide integrated catchment management across climatic, ecological, social, and land use issues
4. Protect the environment of the downstream receiving waterway

5

Integrate Water Sensitive Urban Design principles wherever reasonably practicable

9.2 Major / minor drainage concept

The major / minor drainage concept, as discussed in Australian Rainfall and Runoff (2019), shall be adopted for
all urban stormwater drainage design.

The ‘Minor’ system refers to the underground piped system and gutters capable of carrying runoff from minor
storms. The ‘Minor’ urban drainage systems are to be designed to cater for an Annual Exceedance
Probability (AEP) as defined in Table 17, below.

The ‘Major’ system refers to the overland flow paths which are to be designed to convey major storm flows when
the capacity of the minor system is exceeded. The ‘Major’ urban drainage systems are to be of an “open-style”
and designed to safely convey storm flows generated by the 1% AEP critical storm event. In instances where the
1%AEP flows minus the minor system flows cannot be safety conveyed, the minor system will need to be
upsized.

Flows more than the 1% AEP event must be considered in terms of safety and impacts but are not required
to be fully contained within the major system. Major system flows to be conveyed in road reserves must
allow for the safe movement of vehicles and pedestrians.
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9.2.1 Design data

Table 17 Design Data: Flow Management

ID STORMWATER

COMMENT

WESTERN SYDNEY

PLANNING

PARTNERSHIP

TARGET

EVENT RECURRENCE

INFRASTRUCTURE

1 GPT (3 month)

Bioretention/
vegetated swale (3
month)

Raingarden (6
month)

Filter cartridges (3
month)

2 Creek bed and bank
stabilisation.

Design capacity of
waterways.

K} Design capacity of
the minor drainage
system for
residential
development.

4 Design capacity of
minor drainage
system for
commercial and
industrial areas.

5 Design capacity of
minor drainage
system for sub-
arterial streets.

This is a typical
recurrence interval
for runoff generated
from a developed
catchment.
Preventing runoff
from rainfall events
with a more frequent
recurrence will focus
on protection of the
downstream
waterway.

This is the typical
recurrence interval
for stream forming
flows. Maintaining
the natural
hydrograph (volume
and peak flow) for
this recurrence post
development ensure
the existing
structural integrity of
the waterways.

There should be no
nuisance or overland
flows occurring at
this recurrence

Drainage through
other property within
an overland flow
path is permitted.

Capturing pollutant
loads in the more
frequent stormwater
runoff events.

Reduce stormwater
runoff volumes from
proposed
development up to
this recurrence
interval using
WSUD.

Conveyance without
nuisance flooding in
residential areas

Conveyance without
nuisance flooding.

Conveyance without
nuisance flooding.

(or Events per Year)

6EY —4EY

Note: Natural catchment
flows shall range from 4EY
-2EY

50% AEP

20% AEP

5% AEP

5% AEP
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ID STORMWATER

INFRASTRUCTURE

Design overland
flowpaths to convey
flood flows safely
with adequate
freeboard.

Define appropriate
riparian corridor
widths to convey
these flood flows
with adequate
freeboard.

Define arterial
streets.

Emergency facilities

Major infrastructure

Useful for identifying
to define flood-prone
lands and flood
evacuation
procedures. Also
used for sensitivity
checking.

COMMENT

WESTERN SYDNEY

PLANNING

PARTNERSHIP

TARGET

Convey floods safely
with adequate
freeboard to floor
levels.

Arterial streets are
not subject to
flooding in this
recurrence.

Flood free (including
access) for schools,
hospitals, fire station,
ambulance station,
etc

Flood free for large
critical infrastructure
(e.g. bridges, dams)
and spillway designs
of major basins and
dams

Flood evacuation
routes

EVENT RECURRENCE
(or Events per Year)

1% AEP

0.2% AEP Extreme events

0.05% AEP Extreme
events

PMF
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Figure 30 Multi-cell box culvert under construction

9.3 On-site Detention

Where private On-Site Detention (OSD) is required to reduce the impacts of the development on the
downstream drainage system or property, the following design data shall apply, in accordance with the
relevant council Development Control Plan or adopted council policy.

9.3.1 Design data
Table 18 Design Data: Onsite Detention

ID DESIGN DATA DESCRIPTION VALUE

1. Maximum site discharge 50%AEP up to and including the 1% AEP
from the post-development site shall not exceed

the pre-development flows for all storms events

from those stated

Site storage volume if the time of concentration
for the catchment is: less than 30 minutes

= A non-time translation hydrograph method
(e.g. Wollongong method or Swinburne
method)

= ensure no increase in flows

= time translation hydrograph method (e.g.
runoff routing method) can also be used
for less than 30 minutes
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ID DESIGN DATA DESCRIPTION

3 Site storage volume if the time of concentration
for the catchment is

= time translation hydrograph method (e.g.
runoff routing method) shall be used.

ensure no increase in flows

4. Location of OSD basins shall be located clear of
any overland flow paths.

The runoff from the whole development site shall
be directed to OSD

Freeboard to habitable floors from OSD above
the 1% AEP ponding water level, unless
otherwise approved by the council

Slope of turf storage areas (not batters)

Slope of paved areas

Minimum orifice diameter in below ground OSD
tanks for commercial and industrial developments
only

10 Discharge from aboveground OSD basins for
storms in excess of the adopted pipe system
design AEP, shall be via a weir designed to have
a maximum depth of flow in a 100-year AEP
storm of

‘El Car parking spaces and open spaces can be
incorporated as an OSD component. When car
parking spaces or open spaces are to be utilised
as OSD, the maximum permissible ponding
depth in the 1% AEP

WESTERN SYDNEY
PLANNING
PARTNERSHIP

VALUE

greater than 30 minutes

For all OSD facilities

100 % of the site.

In sites which this is not practicable, a maximum
of 20% catchment bypass is permitted.

500mm

3% with an absolute maximum of 5%

0.5% with an absolute maximum of 1%

50 mm

150 mm

150mm

9.3.2 Design notes

1. All aboveground OSD basin outlets and below ground OSD tank orifices shall be protected by a screening
device to minimise blockage. Such blockage protection must present a significantly greater area than the
outlet pipe (10x)

2. An emergency overland flow path shall be provided for all OSD in case of extremely large flows or improper
operation of OSD outlet, the overflow shall not be directed towards adjoining properties

3. All stormwater must fall by gravity to an approved drainage system. Discharge by use of mechanical pump
system or charged lines is not allowed

4. Upon completion of construction a ‘work as executed’ plan shall be submitted to council prior to final

inspection

5. At completion of construction of the onsite detention system and prior to the issue of the
Occupation/Subdivision certificate the applicant shall submit a detailed ‘work as executed’ plan, certified by a
Chartered Professional Engineer, in accordance with the Table 2 Accredited Professional Endorsement,
confirming the volume of storage provided and that the as constructed OSD shall perform as designed.
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Construction tolerances of onsite detention systems shall be in accordance with the following:

Table 19 OSD construction tolerances

ID ELEMENT OF OSD SYSTEM CONSTRUCTION TOLERANCE

Percentage of area not detailed +/- 5%

Storage volume +/- 5% design

Site discharge +/- 5% design

Freeboard +/- 10% required

Storage depth +/- 10% or 50mm whichever is lesser
n Storage depth parking areas +/- 5% design depth

Pipe grades +/- 10% design grade

n Tank height +/- 5%

n Screen fit + 5mm gap between wall and floor

6. Consideration must be given to the likelihood of access by children in rainfall events and the subsequent
need for fencing or other controls
7. Arisk assessment, in accordance with the parameters in the following table shall be provided by the

applicant to council. The risk assessment shall include consideration of wall height / drops, standing water,
escape routes, likelihood of children entering, etc

Table 20 OSD risk assessment parameters

ID STORAGE AREA SUGGESTED DEPTH FREQUENCY OF DURATION
Pedestrian areas Beginning to pond Once in 5 years
50mm (max depth) Once in 100 years
Parking and driveways Beginning to pond Numerous times per year
100mm Once in 5 years
150mm (max depth) One in 100 years
n Garden areas Beginning to pond Once a year
200mm Once in 5 years
n 500mm (maximum depth Once in 100 years

without fence)

Page 86 of 185
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ID STORAGE AREA SUGGESTED DEPTH FREQUENCY OF DURATION

1200mm (fenced minimum) Once in 100 years

A ‘positive covenant’ shall be created pursuant to Section 88E of the Conveyancing Act 1919 and submitted
to council indicating that the on-site stormwater detention area shall be maintained at all times to comply
with the following:

‘The proprietor of the land hereby burdened (herein called ‘the proprietor’) shall be at all times in
respect of the land hereby burdened identified on the above-mentioned plan as ‘on-site stormwater
detention (OSD) (herein called ‘the basin’)responsible to;

(@)

(b)
(c)

Construct, clean maintain and repair all pits, tanks pipelines, orifice plates, trench barriers,
walls, earth banks and other structures

Maintain the approved surface levels

Regularly mow and remove grass clippings and debris as necessary to ensure the efficient
operation at all times of the basin PROVIDED HOWEVER that “Nominated Council”
(herein called ‘the Council’) shall have the right enter upon the burdened lot with all
necessary materials and equipment at all reasonable time and on reasonable times and on
reasonable notice but at any time and without notice in the case of an emergency

(i) To view the state of repair of the basin
(i) To ascertain whether or not there has been any breach of the terms of this covenant
and

(iii) To execute any work required to remedy a breach of the terms of this covenant if the
proprietor has not within 14 days of the date receipt by the proprietor of written notice from
the Council requiring remedy of a breach of the terms of this covenant taken steps to
remedy the breach and without prejudice to the Council’s other remedies the Council may
recover as a liquidated debt the cost of such remedial work from the proprietor forthwith up
demand

9.3.3 Upper Parramatta River Catchment Trust

If the development site is within the Upper Parramatta River Catchment Trust (UPRCT) catchment area,
refer to Figure 31 for location, then the requirements of the UPRCT On-site Stormwater Detention Handbook
for Site Storage Volume and Permissible Site Discharge shall apply.

The UPRCT catchment extends for 110km? of the upper Parramatta River catchment. The only council within
the WSPP that applies the UPRCT policies is Blacktown Council.
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Figure 31 Upper Parramatta River Catchment Area

9.3.4 Fairfield permissible site discharge (PSD)

If the development site is within the Fairfield City Local Government Area, then the Permissible Site
Discharge (PSD) rate is the lesser of Pre-development Flows for the full range of storms or the PSD, in
accordance with the following table:
Table 21 Fairfield LGA PSD Rates

ID DESIGN DATA DESCRIPTION VALUE

1. Urban area maximum PSD of for the 9 hour 1% AEP for the total site area 140 L/s/ha

2. Rural area Maximum PSD of for the full range of storm durations for the 20% 78 L/s/ha
AEP and 1% AEP for the developed site

3. Wetherill Park Industrial Area - no OSD requirement Nil
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Refer to Figure 32 for location of stormwater management zones within Fairfield LGA - check with the

council to confirm boundaries.

L—._ 'I| ) ,n‘l i = Li . I
' ' Wetherill Parh

dustdal Area -

Figure 32 Fairfield LGA Stormwater Management zones

9.3.5 Waterway stability requirements

All developments shall ensure that the post development duration of stream forming flows shall be no greater
than 2.0 times the pre-developed duration of stream forming flows, with a stream target of 1 to be applied to
areas which drain to environmentally sensitive downstream waterway communities. . Designers are to defer
to councils for location of areas which drain to environmentally sensitive downstream waterway communities.

In instances where the requirement of 2.0 cannot be satisfied, a submission to vary the Acceptable Solution

(up to @a maximum SEI of 3.5) will be required.

The comparison of post development and pre-development stream forming flows is commonly referred to as
the Stream Erosion Index (SEI). Provision of a detention system designed and constructed in accordance
with the UPRCT Stormwater Detention Handbook is deemed to satisfy the waterway stability requirements.

Development sites which are exempt from providing on-site stormwater detention are deemed to satisfy the

waterway stability requirements.
Any changes in flow rate and flow duration within the receiving watercourse because of the development
shall be limited as far as practicable. Natural flow paths, discharge points and runoff volumes from the site

should also be retained and maintained as far as practicable.
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9.4 Quality management

All development is to incorporate Water Sensitive Urban Design (WSUD) throughout to ensure sustainable
and integrated management of land and water resources incorporating best practice stormwater
management, water conservation and environmental protection.

WSUD treatment is best undertaken at source which can be broken down into the three main treatment
areas:

= Lot
= Street
= Neighbourhood / precinct

Table 22 below, outlines the benefits of implementing WSUD as source control at varying scales.

Table 22 WSUD Benefits at Varying Scales

SCALE CHARACTERISTICS

Lot Focuses on reducing stormwater runoff and frequency of runoff

Better distributes infiltrated stormwater into the landscape (note consideration to be
given to salinity and soil properties)

Reduces pollutants to street and receiving waters
Reduces potable water use through rainwater tanks and passive irrigation
Maintenance to be undertaken by lot owner / tenant

See Figure 33 below, for an example

Focuses on greening the streets and gardens through passive watering
Reduces use of potable water

Healthier streetscape environment e.g. mitigate heat island effect through creation of
tree canopy cover, creates amenity

Reduces stormwater volume downstream
Reduces pollutant loads downstream
Creates a sense of ‘place’ in the streetscape

Reduces the size of downstream WSUD elements as well as the lifecycle costs for
maintaining them.

See Figure 34, below for an example

W ECRLBIITGEELEE | 5st line of defence to protect urban waterways
Precinct

Benefits from upstream WSUD

Creates amenity

Creates potential multiple purpose zones
Enhances biodiversity and enhances corridors

Reduces the reliance on larger downstream (neighbourhood) treatments
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Figure 33 Example WSUD strategy for lot drainage
(source: LHC CREMS (2002)
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Figure 34 Example WSUD strategy for street drainage
(source: Hobart City Council 2006)
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9.4.1 Design data
Table 23 Design Data: Water Quality Targets

ID POLLUTANT % POST DEVELOPMENT % STRETCH TARGET
AVERAGE ANNUAL LOAD (see Notes below)
REDUCTION
Gross Pollutants 90
Total Suspended Solids 85 90
Total Nitrogen 65 85
3 Total Phosphorus 45 65

I Total Hydrocarbons 90

9.4.2 Design notes

1. The size of the WSUD elements for street and neighbourhood/precinct scale must be determined by
computer modelling with approved software packages and demonstrated performance criteria

N

Lot based treatments are encouraged as part of the overall integrated stormwater management solution
for street and neighbourhood scale developments, were practicable.

Single lot developments including alteration or additions are exempt from specific water quality targets.

All developments which drain to Environmentally Sensitive downstream waterway communities are to
also satisfy the Stretch targets nominated in Table 23.

5. In preparation of pollution reduction targets, the predevelopment assessment shall be made on
development sites at the “state of nature”, ie prior to any development.

6. All developments within the Water NSW Drinking water catchments and Blue Mountains LGA are
subject to Water NSW (Sydney Catchment Authority) rules and assessment where Neutral or Beneficial
Effect (NORBE) applies.

9.4.3 Water quality modelling

A list of approved industry models is provided below, preference is given to the use of MUSIC modelling
package for water quality design.

= Aqualm
= HSPF
» Mike

= MUSIC - Model for Urban Stormwater Improvement Conceptualisation

» Small Scale Stormwater Quality Model (S3QM) (from Water NSW catchment assessments website)
may be acceptable for simple small-scale developments as an alternate to MUSIC modelling

MusiICc

MUSIC is a model that provides the ability to simulate both runoff quantity and quality from various
catchments, and the effect of a wide range of treatment facilities on the quantity and quality of runoff
downstream. It helps predict the performance of stormwater quality management systems and facilitates the
planning and design of appropriate urban stormwater management systems for catchments, usually at the
conceptual level.
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MUSIC-link

MUSIC-link streamlines the process for assessing the compliance of Water Sensitive Urban Designs
(WSUD) submitted by the development sector against guidelines from a specific council or other Local
Government Authority. It provides specific modelling parameters to designers.

MUSIC-link ensures compliance with council’'s water quality target requirements as well as allowable
performance parameters for stormwater infrastructure. Reports may be automatically generated about the
performance of proposed stormwater designs.

It is the responsibility of the applicant to confirm council’'s adoption of MUSIC-link prior to submission for
approval.

9.5 Farm Dams

Farm dams provide essential water for stock, irrigation, and gardens. They also provide a habitat for wildlife,
water for fire protection and may be used for recreation.

The design of farm dams on rural properties is to be based in the following considerations:
1. Type of dam

Size and storage ratio

Catchment or source of water

Soils for foundation and bank materials

Proximity of dams should be as close as possible to where water will be used
Spillway or by-pass site

Protection of sensitive environments

© N o o A~ DN

Farm dams with intensive agriculture upstream are to be designed to incorporate sediment forebays to
protect downstream receiving waters

Freeboard
‘Cut-off clay core into

Full supply level (FSL) ‘f— impervious rock or clay
S SRS
‘.'.1,_\ TSNP S S
= X

Core trench

Outlet pipe [
low flow bypass

Embankment

7% . Py
e,
~ \ &
N Spillway s 4
e S -

Figure 35 Rural farm dam concept
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9.5.1 Dam embankment

A clay core is required if there is not enough suitable material at the excavation area to build a homogeneous
clay embankment.

Refer to the Department of Primary Industries - Prime Fact sheet for Building a Farm dam dated October
2009, refer to link below for details on how to build Embankments to Farm Dams.

http://www.dpi.nsw.gov.au/ _data/assets/pdf file/0003/311790/Building-a-Farm-Dam.pdf

9.5.2 Spillway

All farm dams need to have a spillway. This is to be designed to pass the 1% AEP critical storm through the
dam safely and without damage to the dam and downstream land and property. Where the velocity of water
in the spillway exceeds 2m/s scour protection must be designed. If the velocity is below this value, lining of
the spillway with dense healthy grass is acceptable.

9.5.3 Dam Removal

The removal of farm dams will be considered on satisfactorily meeting the following conditions:
= Low impact on the existing flow regime (including flood storage and groundwater conditions)
= Nil downstream earthwork and landscape impacts

= Details of how flood storage is being kept within the development

= Details on any water quality impacts arising from the removal of the farm dam

9.5.4 Dams Safety NSW

Dams may need to be referred to Dams Safety NSW if any person would be at risk in the event of the dam
failing. Dams Safety NSW has a fact sheet titled “Should your dam be declared?’. It is available at the link:

https://www.damsafety.nsw.gov.au/wp-content/uploads/FACT-SHEET-Should-your-dam-be-declared-
August-2020-FINAL.pdf
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10 Water Sensitive Urban Design

Water sensitive urban design (WSUD) uses better urban planning
and design to reuse stormwater by mimicking the natural water cycle
as closely as possible

Aerotropolis

All development and public infrastructure within the Western Sydney Aerotropolis must comply with and
contribute to the waterway health objectives and meet the waterway health planning and targets within the
precinct planning using the Risk Based Framework for Considering Waterway Health Outcomes in Strategic
Land-use Planning Decisions. The stormwater management objectives, waterway stability requirements and
water quality targets in this Manual were not developed using Risk Based Framework and in some cases are
not consistent with the objectives and targets developed for the Western Sydney Aerotropolis.

10.1  Objectives

The objectives of Water Sensitive Urban Designs are to:
Reduce the quantity of stormwater runoff

Improve the quality of stormwater runoff

Protect and restore water quality in creeks and rivers
Increase habitat areas in the urban environment

Increase the “green” within roads and open spaces

o o~ Dd -

Cool local environments by retaining and reusing water
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Figure 37 Water cycle comparison between urban and natural catchments

(Source: Melbourne Water)

10.2

Water sensitive urban design elements

A range of WSUD elements are outlined for the various scales. This is not meant to be an exhaustive list but

covers the typical elements preferred.

Innovative solutions are encouraged however it must be clearly

demonstrated by applicants that the solution is effective over the life cycle of the element.

Table 24 WSUD elements and application scale

WSUD ELEMENT

APPLICATION SCALE

Infiltration Trench*
Raingarden

Permeable Paving
Rainwater Tank

Tree Pits

Vegetated swale
Bioretention Basins
Retention / Detention Basins

Constructed Wetlands

STREET NEIGHBOURHOOD /

PRECINCT

X* X

X

X

X

X

X
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WSUD ELEMENT APPLICATION SCALE
STREET NEIGHBOURHOOD /
PRECINCT
Filtering and Screening Devices / GPTs X
Stormwater Harvesting and Reuse X

* Infiltration generally not permitted under road pavement

It is noted that there are many proprietary products that can also be used to achieve water quality outcomes.
Applicants are to make contact with the relevant council to confirm if council has a preference for a particular
product prior to making a submission to council.

If development is within Blue Mountains LGA infiltration trenches and raingardens are also permitted within
Lots.

10.3 Infiltration trenches

Infiltration systems temporarily hold stormwater runoff within a surface or sub-surface system prior to
infiltrating into the surrounding soils. Runoff generated from the site is reduced and provision of water quality
treatment occurs through pollutant retention on-site. Infiltration systems are required to have sufficient set-
back distances from structures to avoid any structural damage. These distances depend on local soil
conditions.

Infiltration systems can also be vegetated and provide landscape amenity.

The appropriate rate of infiltration needs to be determined. A guide is provided in Table 26 according to the
soil type to prepare preliminary designs of infiltration systems. On-site permeability testing by an
appropriately qualified and experienced person is required to confirm the hydraulic conductivity. An
additional safety reduction factor for hydraulic conductivity should be applied to surface storage systems to
compensate for compaction in accordance with Table 26.

10.3.1 Design data

Table 25 Design Data: Infiltration Trenches

ID DESIGN DATA DESCRIPTION VALUE

1. Volume of infiltration system to capture = 72 hours for sub-

. S surface systems for
The maximum emptying time is: 6EY — 4EY

= 24 hours for surface
storage 6EY — 4EY

Depth of system calculated by Design rate of infiltration
(mm/hr) multiplied by 72
hours

. Minimum conductivity of non-woven geotextile (for wrapping trench) 3600mm/hour
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ID DESIGN DATA DESCRIPTION VALUE

4. Gravel is typically used to fill the trench and is to be clean, washed 10-40mm diameter
prior to use, be inert, have high compressive strength and free of fines.  poorly graded gravel
Basalt (blue metal) and scoria are discouraged.

Alternatively, trench may be a geo-cellular structure.

Use of alternative products are to be considered at application
. Cover below the surface but can be deeper if required 200mm

Gravel porosity 0.33 (33%)

Table 26 Design Data: Infiltration trench location from footings

ID SOIL TYPE HYDRAULIC MINIMUM DISTANCE REDUCTION FACTOR
CONDUCTIVITY FROM FOOTINGS and FOR SURFACE
(mm / hr) PROPERTY BOUNDARY STORAGE SYSTEMS
(metres)
1. Sandstone Assumed to be Do not infiltrate on these NA
negligible soils
Sand >180 1 50%
Sandy Clay 180-36 2 35%
Medium Clay 36-3.6 4 20%
Reactive Clay 3.6-0.036 5 10%

Reference: The Institution of Engineers Australia, Australian Runoff Quality Guidelines.

Note there are on-line resources available to gauge the soil types.

10.3.2 Design notes

1. Surface storage is limited to 300mm depth unless fencing is installed to prevent access

2. Geocellular structures are permitted

3. Outlet must be provided as shown in Figure 38, Figure 39, Figure 40 and Figure 41. The outlet must
be connected to the back of kerb or to the downstream drainage network. No overland is permitted over
the verge. It may be necessary for an appropriately designed level spreader to be used if there is no
downstream drainage network

4. Sediment and debris are to be removed from stormwater before it is allowed to enter the infiltration

system unless it can be demonstrated that the proposed system enables easy removal of accumulated
sediment. This is very important to ensure that the system continues to function as needed and that to
ensure that it does not clog and fail. A covenant or restriction as to user notice shall be placed on title to
ensure that the infiltration system remains in place and maintained appropriately

5. An assessment of salinity and groundwater is required to accompany the proposal. It is noted that
these assessments can be very brief in locations of no known salinity or groundwater interface

6. Where groundwater (or in Blue Mountains LGA rock) is within 500mm of the base of the infiltration
trench, the trench shall not be permitted

Page 98 of 185



WESTERN SYDNEY
PLANNING
PARTNERSHIP

7. Gravel or geocellular structures can be placed beneath driveways provided they are structurally sound.
Appropriate manufacturer test certificates will need to be submitted with the application

8. In areas of known high salinity WSUD elements that encourage infiltration shall not be permitted

10.3.3 Typical details

Typical details and guidance for construction of infiltration systems.

Inlet Pipe j r I-Lf tration trench

SRR AT BT R T S ]

g- (T) | r [ -l-.-.---.-..... : .: : f Outlet Pip

Mandatory L e e T e T e ey J
Sedimen
s _16 ; L Conriectionto
Filter

|
! " back of kerb

Figure 38 Infiltration trench plan

Slotted outlet pipe

Slotted inlet pipe

Figure 39 Infiltration trench cross section

Page 99 of 185



WESTERN SYDNEY
PLANNING
PARTNERSHIP

p

Provide gatic lid

Hydrocon or similar

t and debris

— Household sedimen

filter e.g. Hydrofilter PE400 by

Slotted inlet pipe

Provide low
release weep
holes al base
of pit.

&
7
1 A

~

POSOSONROS

- :

/A
[ A
)

Figure 40 Infiltration system inlet

Slotted outlet pipe—‘

Outlet pipe to connect

to back of kerb

Figure 41 Infiltration system outlet

10.3.4 WSUD standard drawings

Refer to standard drawings in Appendix G .
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10.4 Raingardens

Raingardens take in excess rainwater runoff from impervious surfaces and then filter the runoff through a
media. The filtered water can infiltrate into the underlying soil and recharge groundwater, or alternatively be
directed to the drainage network.

Raingardens provide treatment of stormwater through various mechanisms depending on the type of media
used as the filter.

For the purposes of this Manual, raingardens are defined as locations where the filtration area is less than
30m? with a contributing catchment area of up to 2000m2. They are to be designed within roadways in
locations as nominated in the Street Design Guidelines.

Plant o pave around your
- “raingarden fo suit your
garden design.

Figure 42 Typical raingardens (Top images courtesy Melbourne Water)

10.4.1 Design data
In order to work out the required size of a rain garden the following must be taken into consideration:

= The amount of storage in the filter media

= The amount of storage on the surface of the raingarden (extended detention)
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Table 27 Design Data: Raingardens

ID DESIGN DATA DESCRIPTION VALUE
Depth of extended detention 200mm
Planting density Minimum density of 10 plants / m?2

Depth of filter media 400-600mm (typical)
300mm minimum (if no other options)

Filter media - see note A, below Organic media (preferred)
Mineral based media (sandy loam)

Side slopes of raingarden Vertical up to 300mm for retained structure
Up to 300mm height 1(V):2(H) minimum
Up to 600mm height 1(V):3(H) minimum

Minimum safe distances to footings If system in unlined then refer to Table 26

Porosity 0.33 (33%) (note: typically, higher for organic
media)

Note A: All filter media in Biofiltration systems shall comply with Facility for Advancing Water Biofiltration
(FAWB) guidelines Version 3.0, dated June 2009.

The fundamental difference between media systems (e.g. FAWB/ CRCWSC and CORE Organic Media) is
the higher organic matter and material nutrient content characteristics of organic media. The table below lists
the raw materials within a Filter media and whether they are defined as Organic of Mineral:

Table 28 Filter media raw materials

ID PRINCIPAL MATERIAL FILTER TYPE

Recycled Organics (RO-fine) Organic

Recycled Organics (RO-medium) Organic

Biochar Organic

Calcium Carbonate (CaCO3) Mineral

Washed Sand Mineral

FAWB Specification (Sandy loam — M16) Mineral (<%% organic matter)

The filter media may comprise organic reactive filter media or mineral based media. The organic media is
strongly preferred as it has excellent treatment performance, can adopt a higher hydraulic conductivity,
better supports vegetation and is made of waste and recycled products. An organic media may not require a
transition layer where it is instead placed directly on the drainage layer depending on the particle size
distribution in relation to the drainage layer. The typical saturated hydraulic conductivity for the reactive filter
media is 300m/hr. More details on organic media can be sourced from the Centre for Organic Research &
Education (CORE) https://core.asn.au/

Link to CORE Filter Media for Vegetated applications - https://www.core.asn.au/wp-
content/uploads/2012/06/CORE-accreditation-+-specification-LGEO1_A4-leaflet.pdf.
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10.4.2 Design notes
1. Runoff from roadway hardstand areas may be directed to the raingarden via:

a. aninlet pit which has a 500mm deep base below the incoming pipe and which allows sediment to
settle out before discharging into the raingarden; or

b. direct discharge onto the raingarden surface

2. An overflow pit is to be provided which directs overflows to the street drainage system. No overland is
permitted over the verge

3. Raingardens in areas of know High Salinity must be lined

10.4.3 Typical details

— Rock cobbles around
pit to prevent erosion

X GRS Y e e

@. e “'-l_.L
| . cl—l~ Qutlet pit and pipe
| oot | | | connected to back

X BANAN, J.__}\__L_:___.f‘j
|

Figure 43 Raingarden Plan
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Figure 44 Section A raingarden
Refer to Standard Drawing WSUD 11 for details.

10.5 Permeable paving
Permeable paving is an alternative to typical impermeable paving.

It allows runoff to percolate through to an underlying reservoir for temporary storage until the water is either
re-used, infiltrates into the ground or discharges to the stormwater system. The benefits of permeable paving
include:

= Removal of sediments and attached pollutants by infiltration through an underlying sand/gravel layer
= Reducing runoff volumes through sub-soil infiltration
= Delaying runoff peaks by providing retention/detention storage capacity and reducing flow velocities.

Permeable paving can be used to reduce the impervious area on the proposed development. For example,
a driveway which is constructed from permeable paving will not contribute to the total impervious area on a
site.

In Blue Mountains LGA, permeable paving will not count as pervious area for calculations in cl 4.4A or cl
8.1LEP 2015. It is considered a hard stand area. Permeable paving is not generally an acceptable solution
for driveways adjacent to trees where a compacted base is required

10.5.1 Design notes

1.  Permeable paving is considered appropriate in areas of high groundwater salinity if configured
appropriately to ensure there is no increased volumes of water being infiltrated. In areas where there is
high ground salinity, no additional runoff may be directed to the pavers

2. Pavers must be “Exposure Grade” as defined in the National Construction Code

3. All pavers are to be laid in accordance with manufacturers recommendations
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4.

Pavers should be laid with grade of between 0% to 3%, with isolated sections of up to 5%. Ensure that

surface is designed to allow stormwater to spread evenly across the pavers to maximise infiltration.

10.5.2 Typical detail

PERMEAELE PAVERS. THICKMESS To SUIT
APPLICATION, LAID TO MANUFACTURERS

SPECIFICATIONS,
BEDDING LAYER.
MATERIAL AND THICKNESS
TC MANUFACTURERS F_
SF'ECIFICATIDN\]
(MINIMUM . 25mm}) . m[_—] S T GRADED PERMEABLE GRANULAR BASECOURSE

\
/ GEOTEXTILE LINER
COMPACTED SUBGRADE

Figure 45 Typical permeable paving detail

10.6 Rainwater tanks

Rainwater tanks collect runoff from roof areas for potential reuse. This reduces the demand on potable

mains supplies and reduces polluted stormwater discharges.

Rainwater tanks shall be fitted with ‘first flush diverters’ that divert the first portion of runoff volume away from
the tank. The collected roof water is suitable for direct use for garden irrigation or toilet flushing with no

additional treatment.

It is recommended that rainwater tanks have a connection to mains water to ensure a high degree of
reliability and provide a secondary source of supply. Potable water top up volume allowance, shall be no

more than 20% of tank capacity.
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Figure 46 Typical rainwater tanks

The tank must be plumbed to deliver rainwater for the nominated end uses. Possible uses may include:
= Toilet flushing water
= Laundry washing water
= Outdoor water uses such as garden watering and car washing
= Topping up and/or filling up pools and spas

Where a particular development must comply with BASIX, the minimum use of the rainwater shall be in
accordance with that required for compliance under BASIX. However, the proponent may decide that they
wish to voluntarily exceed the requirements under BASIX.

10.6.1 Residential

Where a rainwater tank is to be installed, the tank is to be plumbed using a pump and a suitable 3-way flow
diversion device or tank top-up system where mains water is available

Modelling requirements:
1. Where irrigation is proposed, it is to be scaled using potential evapotranspiration (PET) minus rainfall

2. Allow for a loss up to 10% of the volume of each rainwater tank from the base to allow for sediment
storage space, low level top up and overflow

Residential development is subject to BASIX and has no minimum reuse target

4. A minimum of 50% of run off from the roof area is to be directed to the rainwater tank unless the BASIX
certificate notes otherwise

10.6.2 Commercial and Industrial

Commercial and Industrial developments must supply 80% of their non-potable water demand using non
potable sources. Rainwater collected in tanks shall be the primary source and only supplements by recycled
water when rainwater cannot meet 80% of the demand. When the 80% demand threshold cannot be met,
the use of non-potable sources shall be maximised and be considered on a merit basis by the council.
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Figure 47 Industrial or commercial site layout incorporating WSUD measures
(source: Hobart City Council 2006)

10.7 Tree pits

An innovative way to deliver an alternate source of water to maintain street trees is via Water Smart Street
Trees (WSST). Stormwater from the kerb is diverted to the root zone of street trees planted in adjacent
garden beds. The WSSTs help to direct stormwater flows and nutrients to the trees to improve tree growth
and survival, reduced maintenance costs and reduced potable water use.

WSSTs also aims to reduce sediment and nutrients flowing into downstream waterways. Figure 48, below
shows an example of how street trees can work.

Designers are to refer to the Western Sydney Street Design Guidelines, Table C2.2 on page 114 for specific
details.

For MUSIC modelling parameters, designers need to consult the supplier or manufacturer of the particular
tree pit.
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Provide Root barrier
to below road
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Refer to council Landscape
requirements for Tree
planting requirements
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Figure 48 Water smart street tree pit detail
(source: WaterbyDesign, Smart Soaker)
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10.8 Bioretention basins

The key function of bioretention systems is to remove pollutants from stormwater. This is achieved by
filtering the stormwater through a densely vegetated and biologically active filter media. As the water
percolates through the filter media, pollutants are captured by fine filtration, adsorption and biological
processing by both soil microbes and plants. Treated water discharges to groundwater or is conveyed to
downstream drainage systems such as waterways, channels or pipes.

Bioretention basins may be applicable at a range of scales and shapes and can therefore have flexibility for
locations within a development. They can be located along streets at regular intervals and treat runoff prior to
entry into an underground drainage system. Refer to WSUD Standard Drawings and notes for details.

Local Variation Blue Mountains: Unlined basins are generally preferred where site conditions permit.

| OUTFLOW MANAGEMENT |
| | FILTER MEDIA | INFLOW MANAGEMENT |
Extended detention Vegetation Coarse sediment removal
Embariment Overflow pit Bund / embankment

N >
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7

Maintenance
access

<«—— Inflow pipe

Weir
Qleanqut
Outlet riser pipe
Filter media Transition Drainage Liner
layer layer with
underdrainage
Figure 49: Bioretention basin cross section
(source: Healthy Waters by Design 2014 as cited in ARR2019 Book 9 Chapter 4)
10.8.1 Design data
Table 29 Design Data: Bioretention General Requirements
ID DESIGN DATA DESCRIPTION VALUE
1. Depth of surface ponding 300mm
Limited only by other basin objectives however 24 hours - maximum of 48 hours
after rainfall the system must preferably drain in
2. Minimum planting density 10 plants / m?
3. Depth of filter media 300mm minimum (if no other options)

400-600mm (typical)
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ID DESIGN DATA DESCRIPTION VALUE

4, Filter Media — see notes A under Table 27 Organic media (preferred)
Mineral based media (sandy loam)

5. Side slopes of raingarden Refer to basin specifications in Section 10.9

Inlet must be managed to prevent scour 4EY
typically limited to peak of

(Flows must be evenly disturbed around or
across the Bioretention basin)

7. Outlet Refer to basin specifications

Saturated Zone, provided improved water 400mm saturation depth is required

treatment through better plant survival In regional systems the top of the saturated

zone should be 200mm below the bottom of the
filter media layer, within the transition layer.

10.8.2 Design notes

10.8.2.1 Filter media

The filter media may comprise organic reactive filter media or mineral based media. The organic media is
strongly preferred as it has excellent treatment performance, can adopt a higher hydraulic conductivity,
better supports vegetation and is made of waste and recycled products. An organic media may not require a
transition layer where it is instead placed directly on the drainage layer depending on the particle size
distribution in relation to the drainage layer. The preferred saturated hydraulic conductivity for the reactive
filter media is 300m/hr. More details on organic media can be sourced from the Centre for Organic Research
& Education (CORE) https://core.asn.au/

Mineral based f