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Disclaimer and Limitations of Liability

Central Coast Council - Gosford Office adapted elements of City of Sydney technical specifications

(including standard drawings) and former Wy o n g Shire Council 0s Desi gt
Specification (including standard drawings) in the preparation of the former Gosford City Council

Civil Works Specification, Volume 1 i Design, Volume 2 i Construction and Volume 3 - Standard

Drawings with permission.

Former Gosford City Council, City of Sydney and former Wyong Shire Council do not guarantee
that these documents are free from errors. Nor does former Gosford City Council, City of Sydney,
or former Wyong Shire Council accept responsibility for any claims by any person or organisation
resulting from the use or application of these documents/drawings or the originating
documents/drawings.

Former Gosford City Council would like to thank both City of Sydney and former Wyong Shire
Council for their support and assistance in the compilation of these specifications and drawings.
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Section 1 - Application of Civil Works Specification
Volume 1 - Design

This volume and referenced documents provide minimum requirements or references for the
design of civil works within the Local Government Area of former Gosford City Council. Works may
include but will not be limited to:

Roads

Intersections
Pavements

Paths

Cycleways

Traffic facilities
Earthworks
Stormwater drainage
Water supply
Sewerage systems
Water quality facilities

=A =/ =4 =4 =4 4 -4 4 -4 A -4 -

Parks and Reserves
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Section 2 - Glossary of Terms
For the purpose of this specification, the following definitions apply:

Applicant - The person or corporation making application to Council for approval for a proposed
development

Authorities - Authorities such as Department of Planning, Roads and Maritime Services, Telstra,
Optus, Ausgrid, AGL, Jemena, Sydney Water, etc.

AR&R - Australian Rainfall and Runoff

The Blue Book - Managing Urban Stormwater: Soils and Construction , 4™ Edition,
Landcom, 2004

Carriageway - The portion of road or bridge used by vehicles (including shoulders and auxiliary
lanes or between the face of kerbs)

Contractor - The person, private sector entity or consortium bound to execute the contract
Council 1 Central Coast Council i Gosford Office (formerly Gosford City Council)

Counci |l 6s Re piThe pesont naninateceby Central Coast Council - Gosford Office to
act on Council 0s behalf in the discharge of
responsible to make a decision for Council.

Cycleway 1 A paved area adjacent to and flush with the traffic lane pavement, for the exclusive
use of cyclists.

Design - In relation to plant or a structure, it includes a design of part of the plant or structure and
redesign or modification of the design.

Detention basins - Basins or reservoirs where stormwater run-off is temporarily stored (detained)
for the purpose of regulating a flood; also known as retarding basins.

DBYD - Dial Before You Dig

Floodplain T As defined by the current NSW Floodplain Development Manual
Area of land which is subject to inundation by floods up to and including the probable maximum
flood event, that is, flood prone land.

Floodway Areas - As defined by the current NSW Floodplain Development Manual

Those areas of the floodplain where a significant discharge of water occurs during floods. They are
often aligned with naturally defined channels. Floodways are areas that, even if only partially
blocked, would cause a significant redistribution of flood flow, or a significant increase in flood
level.

Footway - A public way reserved for the movement of pedestrians and of manually propelled
vehicles.

Handover documents - All documents provided by the Service Provider to the Central Coast
Council - Gosford Office on Practical Completion as specified, including WAE drawings.
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LGA - Local Government Area. This refers specifically to the former Gosford Local Government
Area which is defined by Forresters Beach in the north, Wisemans Ferry in the south and Kulnura
in the west and the Pacific Ocean in the east.

MGA Coordinate System - Map Grid of Australia (MGA). This is a standard Universal Transverse
Mercator (UTM) projection and is used by all states and territories across Australia.

Path - A footpath or shared path
PMP - Project Management Plan
PSM - Permanent Survey Marks

Practical Completion - That stage in the execution of the work under the Contract when the
Works are complete except for minor omissions and minor defects, as determined by Council's
Representative.

Private Property - Property outside of the project, site boundary or road reserve. This is generally
neighbouring property owned or leased by private owners and tenants.

Risk - The chance of an event occurring that would cause actual project outcomes to differ from
those originally assumed.

RMS - Roads and Maritime Services (Transport Division of Transport for NSW)

Road Reserve - A legally defined area of land between the legal road boundaries within which
facilities such as roads, paths and associated features may be constructed for public travel. Where
roads have not been formed, it also refers to so called 'paper roads'.

Service Provider - Any parties such as contractors, suppliers, consultants, developers, authorities
or Council staff who are responsible for planning, designing and conducting the works.

Shall - Is used to indicate a requirement of Council that must be complied with under any
conditions specified.

Shared path - A paved area particularly designed (with appropriate dimensions, alignment and
signing) for the movement of cyclists and pedestrians, but on which bicyclists must give way to
pedestrians.

Should - Is used to indicate a guideline of Council that must be complied with unless Council
decides that it can be relaxed or deleted, having regard to good engineering and planning practice.

Site - Land and structures within the extent of Works area / site boundary, including storage areas.
The site area may also include privately owned property that shall be dedicated to Central Coast
Council as a public asset.

Specification - This detailed statement of materials, dimensions and quality for all work that shall
be built, installed, or manufactured for Central Coast Council or for work which shall be dedicated
to Central Coast Council as a public asset.

SSM - State Survey Mark

Stakeholder - An individual or group of individuals such as employees, directors, shareholders,
developers, service providers, consultants and external organisations who have an interest in the
project whether through their involvement with the project or because they will be impacted by its
outcome.
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SWMS - Safe Work Method Statement

TMP - Traffic Management Plan

Verge - The part of the road reserve between the carriageway and the adjacent property boundary
WAE - Works as Executed drawings

Works - All works required to complete the project as specified and approved
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Section 3 - General Matters

3.1 General

The Civil Works Specification has been compiled to outline Council's general procedures and
practices in respect of design and construction requirements for future public infrastructure assets
and various private site works within the former Gosford City.

FormerGosf ord City Council és wvision is for a dAvibra
values its residents and visitors. The economy will be diverse and robust, linked by sustainable

transport and communication networks. The environment will be protected, enhanced and
sustained and all decisions made will consider the impact on current and future generationsa

This volume has been prepared to assist Service Providers by informing them of Council's
requirements with respect to the design and construction of assets which will eventually be vested
in and maintained by Council to ensure that such Works are provided to appropriate and
sustainable standards.

3.2 Reference Documents

Reference documents include but are not limited to:

1 Aust roads publications for which there is a spe:«
incorporate some definitions in individual documents,

1 Roads and Maritime Services documents which incorporate definitions,

Australian Standards documents for which there is a specific Glossary of terms -Road and
Traffic Engineering, and incorporated definitions in individual documents,

1 Engineers Australia Publications.

1 Water Services Association of Australia documents relating to supply of water and sewerage
services and their respective Supplements.

1 Queensland Road Drainage Design Manual (Department of Transport and Main Roads
2013)

1 Central Coast Council Gosford Development Control Plans (DCP) and LEPs

1 Other former Gosford Council documents

In any instance, where because of terminology, the interpretation of this Volume is in dispute,
definitions shal/l be clarified by Council 6s Repre

3.3 Conflicting Standards and Guidelines

The provisions of this specification apply to all works but do not override any conflicting provisions
of other Parts of the Gosford Development Control Plan or any consent issued applying to a
particular development.

This specification is intended to highlight the specific requirements of Central Coast Council,
Gosford Office, with respect to the requirements of other Councils, Australia, New Zealand and
other industry standards, ie differences, additions and omissions. Where there is a conflict or
ambiguity between a requirement in this specification and that of a referenced document then the
requirements of this specification shall take precedence over those in the referenced documents in
so far as resolution of the point of conflict is concerned.
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Where this specification makes reference to an Australian or New Zealand Standard, Austroads or

RMS publication or other document that has been superseded by a new or updated version which

was i ssued after commencement of the works ashen C
soon as possible to determine which requirements shall apply.

I n all cases, the Service Provider shall adequate
and actual conflicts as soon as they become aware to allow Council the maximum time available to

resolve the conflict. The Service Provider shall provide all necessary information to adequately
inform Council 6s Representative of any associated
to the contract being commenced.

Council Integrated Management System (IMS) Policies and Procedures take precedence for all
Central Coast Council employees.

3.4 Departure from the Specification

Consideration may be given for products or work methods which do not strictly comply to Central

Coast Council - Gosford Office, Civil Works Specification . Details of the proposed departure

from the specification need to be submitted to Co
approval.

35Council 6s Standard Dr awings

Standard Drawings referred to in this specification can be found in Civil Works Specification

Volume 31 Standard Drawings , and are available to download fromCe nt r al Coast Co
website .

Please note; these are currently being reviewed.

3.6 Lapsing of Approvals and Certificates

C o u n cspetifitagion requirements shall be those current at the time of issuing of the Subdivision
Works Construction Certificate (SWCC) and/or Civil Design Approval. (Approvals with an SWCC
reference number).

A Construction Certificate and/or Civil Design approval for subdivision Works and/or development
related works shall lapse with the Development Consent, or in the instance of a Development
Consent that has commenced, the approval shall be limited to a maximum of five (5) years from
the date of the plan approval. A Development Consent for a subdivision involving subdivision
works or other Development involving civil works will normally lapse after a set time following the
issue of the Development Consent. In this event, should a new Development Consent be obtained,
a submission of updated engineering plans will be required for a new Construction Certificate
and/or Civil Design Approval related to the new consent.

A Civil Design Approval for civil engineering works associated with a Building Development shall
lapse with the Development Consent or in the instance of a Development Consent that has
commenced; the approval shall be limited to a maximum of five (5) years from the date of the plan
approval.

3.7 Project Per sonnel

The Service Provider shall nominate to Council the persons who will hold key roles for the works.
These key roles may include the Project Manager, any Accredited Certifier, the Engineering
Designers, Registered Surveyors, the Geotechnical Consultant and others as directed by Council.
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3.8 Limitations on Accredited Certifiers

Accredited Certifiers when appointed by a Service Provider operate under Section 109D of the
Environmental Planning and Assessment Act 1979. Accredited Certifiers may not certify design
plans/drawings in respect of works which the Council needs to approve under alternative
legislation, even though those works are required by a condition of a Development Consent under
the Environmental Planning and Assessment Act 1979.

These works include:

1 Water and sewer works or works which affect water and sewer works pursuant to Section
306 of the Water Management Act 2000.

1 Works on public roads requiring an approval under the Roads Act 1993.
1 Drainage works requiring an approval under the Local Government Act 1993.

1 Works where Local Environment Plan (LEP) may preclude an Accredited Certifier from being
appointed.

Further approvals may be required on Classified Roads where the Roads and Maritime Services
(RMS) is the approval authority.

Compliance Certificates for development consent conditions involving such approvals can only be
issued by Council once Council is satisfied the condition has been complied with.

Persons accredited or acting under the Environmental Planning and Assessment Act as private
accredited certifiers are specifically excluded from varying the requirements of this specification in
any way.

3.9 Works Subject to Approvals by Other Authorities

Where conditions have been imposed under an integrated approval or where the Service Provider
is required by legislation to obtain approval from others the following applies:

1 The design and construction of works shall be carried out to meet those Authoritiesd
specifications in addition to those of Council.

1 The Service Provider is responsible for obtaining any permits and licences, achieving
required inspection and works standards and gaining final approval of relevant Approval
Authorities.

1 Copies of approvals, permits and licences to be obtained from Approval Authorities by the
Service Provider shall be provided to Council prior to commencement of site activities.

1 Copies of final approvals of works and documentation verifying compliance with the
requirements of Approval Bodies shall be provided to Council by the Service Provider before
completion can be agreed to and accepted by Council.

3.10 Classified Roads and Applicable Standards

RMS controls works on Classified Roads under the Roads Act 1993. Classified Roads include
those with a legal class of highway, main road, secondary road, tourist road or transit way. Council
controls works on Classified Regional Roads.

To manage the extensive network of roads for which Council is responsible under the Roads Act
1993, RMS in partnership with local government established an administrative framework of State,
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Regional, and Local Road categories. State Roads are managed and financed by RMS and
Regional and Local roads are managed and financed by Councils.

Designers shall obtain from RMS the current design and project requirements applicable to
classified roads.

Designers shall contact the RMS at the beginning of the design process to clarify administration
processes for design and works agreements (Works Authorisation Deeds-WAD).

RMS has adopted Austroads and some Australian Standards related to roads design. However it
should be noted that RMS has their own supplements to these documents which detail departures
and additional requirements.

3.11 Constructability and Sa fety in Design

Designers shall comply with the Workcover NSW requirements for Safety in Design i CHAIR -
Safety in Design Tool .

CHAIR (Construction Hazard Assessment Implication Review) is a tool to assist designers,
constructors, clients and other key stakeholders to come together to reduce construction,
maintenance, repair and demolition safety risks associated with design.

The Australian Council of Building Design Professions (BDP) and the Royal Australian Institute of
Architects (RAIA) support the use of CHAIR. The BDP believes that along with the quality and
amenity of the built environment, its safety is also determined at the design stage. "CHAIR is a tool
that will enable better safety awareness and solutions for improving safety and construction
through identifying potential hazards by a coordinated approach by all stakeholders.

3.12 Road Safety Audits

Road Safety Audits and/or Road Safety Checks shall be conducted in accordance with the RMS 6 s
Guidelines for Road Safety Audit Practices, 2011 by auditors who are registered and certified
on the Register of Road Safety Auditors administered by Transport for NSW. This is a minimum of
one (1) Level Three (Lead) Auditor and one (1) Level Two (Senior) Auditor. Generally, the
requirement for an Audit or a Check will be identified by a consent condition and will be based on
the type, value and complexity of the proposal. However, if the project relates to a proposal that is
not subject to a consent condition such as a Master Plan, a Rezoning, a Council capital works
project or where the consent is silent regarding the requirement, the intervention levels in Table
3.1below, shall apply.
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Table 3.1 Road Safety Audit and Check Intervention Levels

Please note that these intervention levels are minimum intervention levels and do not preclude
Council or the RMS carrying out inspections at any time. The Service Provider may elect to
arrange a concept Road Safety Audit to provide greater confidence prior to the commencement of

a detail design.

Road Safety Audit ° (RSA) or
?;F\)/:Iopment /[ Work Total Pro ject Cost2® Road Safety Check. 4 (RSC)
Con_cept Deta_ul Roadworks 5 P_re_-Open /
Design Design Finish
Subdivision with newroads | O$500, 000 RSA RSC
Subdivision with new roads | >$500,000 RSA RSA
Intersection 0$300, 000 RSA RSC
Intersection >$300,000 up to $4million RSA RSC RSA
Intersection >$4million RSA RSA RSA RSA
Major Road Works 0$750, 000 RSA RSC
Major Road Works >$750,000 RSA RSC RSA
Traffic Control Facility” 0$50, 000 RSC
Traffic Control Facility” >$50,000" RSC
Shared Path systems 0$100, 000 RSC RSC
Shared Path systems >$100,000 RSA™ RSA™
Development Access RSC RSC
Developments® RSA RSA
Rezoning/Master Plan, etc RSA
Notes:
1. As defined by the Transport Administration Act 1988.
2. Excluding Council fees and contributions and consulting fees.
3. As defined by Austroads.
4. As defined by the RMS (Guidelines for Road safety Audit Practices).
5. Only required where traffic controls applied and mix of traffic.
6. These are in addition to any OH & S routine checks.
7.  Where value exceeds $0.5 million apply same requirement as intersection.
8. Inclusive of tourist, shopping/commercial or industrial, master planning, educational/sporting

and recreational facilities, places of worship, hospitals or other developments depending on
traffic generation and/or development layout.

9. Project values shall be indexed in accordance with CPl amounts.
10. Either a Detail Design or a Pre - Opening Audit is required, not both.

Any corrective action or treatment identified for change resulting from the audit or check will require
resolution i n c¢ on sRepresentativepmiorteapprovalCounci | 6s

Subject to availability a Level 3 Auditor from Council may be required to be involved in any
audits/checks carried out.
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3.13 Bushfire Prone Areas (BPAS)

In carrying out the design and construction of the works, designers shall ensure that bush fire
protection measur es required by conditions of c
requirements are incorporated into design plans and specifications. Designers must also ensure

that all works do not create previously unidentified bush fire protection issues. This may include the

impact of fully established landscaping on fire protection measures.

Designers shall reference relevant current documents published by the NSW Rural Fire service,
current Australian Standards and the Building Code of Australia when designing for provisions
related to bush fire protection.

3.14 Design in Flood Affected Area

Reference shallbe made t o ot her c h acpriterd DGP aonfd QXouunncciillddss F 1
Management Plans when carrying out design in areas that are or may be flood affected.

Filling of Flood Plains and Floodways is not permitted.

Flood Planning Levels (FPL), Flood Levels or Floor Levels with appropriate allowances for climate

change (including sea levelrise) i s avail abl e on Coanalspibé gravidedvleyb si t e
Council following a Flood Le v e | enquiry made t hr &ervces S€&ton,Mannl 6 s C
Street, Gosford or (02) 4325 8222.

Where no reliable information is held by Council
has flood controls or if the land is likely to be flood affected, the determination of the flood extent

must be supported by a flood study, supplied by the Service Provider and prepared by a qualified
engineer experienced in flood modelling. This study shall be provided to Council for consideration.

All work carried out as part of this study shall comply with the following documents:

1 The Institution of Engineers, Australia, Australian Rainfall and Runoff, A Guide to Flood
Estimation latest edition and

1 DTM/DEM LIiDAR survey data, digital aerial photography and spatial modelling products: The
supply of these products is to satisfy the specifications produced by the NSW Land and
Property Management Authority (LPMA Standard LiDAR Product Specifications
(Including RCD105 Imagery) Version 2.0, July 2010 copy available from (Office of
Environment & Heritage ) on request).

All flood model results shall be provided to Council in a format suitable for use with ESRI as
speci fied wiSpdial bataCtandards (E€NK DN 11627282 copy available on request
from Council 8 representative

All model output data files shall be in a format compatible with WaterRide™ as detailed below:

1 TUFLOW: *.2dm, *h.dat (or *d.dat) and *v.dat or
* 2dm, *. xmdf
1 MIKE21: *.dfs2 or *.dfsu
MIKE11: *resll
1 SOBEK: Time series ASCII grids: level and velocity. Static: terrain or
SOBEK project folder
1 DELFT3D: *.dat
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1 ASCII Grid: Time series ASCII grids: level and velocity (total or u/v direction).
Static: terrain
1 ANUGA: *.sww
1 SELFE 2D: hgrid.gr3 and *_dahv.62
1 InfoWorks: v6+ : CSV network export and CSV/Binary Results export
V5 or earlier: CSV network export and CSV results export
CSV network export and 2D Tri GIS and Binary results
export

3.15 Consideration of Coastal Hazard Areas

Reference shall be made t o otDER and Cooraitleds Od a sCoault
Management Plans when carrying out design in areas that are currently or may be in the future,
affected by coastal hazards.

Coastal hazard information (including erosion, recession, slope instability and coastal inundation)

with appropriate allowances for climate change (including sea level rise) can be provided by
Council following a Coast al Hazard enquiry made
Mann Street, Gosford or (02) 4325 8222.

Chapter 6.2 (Coastal Frontage) of Council 6 s ¢ DQPrgaeides development in coastal prone
areas and outlines information required when considering construction/development in these areas
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Section 4 - Making an Application for a Development Consent

4.1 General

A Construction Certificate  must be obtained prior to commencement of any site establishment
and construction Works to which a development consent relates. The Construction Certificate
normally relates to Works only within the properties to which the development consent relates.

A Civil Works Design Approval must be obtained prior to commencement of any site
establishment and construction Works in relation to Works where the approval for the design and
construction of those Works is required under the Roads Act 1993 or the Local Government Act
1993 or the Water Management Act 2000.

In addition to the preparation of engineering plans and specifications, the issuing of a Construction
Certificate or Civil Works Design Approval may involve compliance with a range of matters which
may include:

1 Development Consent Conditions.
1 The Development Application and accompanying Documents.
1 Integrated Development Approval requirements.

1 Utility Suppliers information.

1 Affected landowner requirements.

Applications to Council for Construction Certificates involving civil works and for civil works design
approvals shall be made using the appropriate application forms which may be obtained from
Council® Web Site (http://www.centralcoast.nsw.gov.au/ ). Application forms shall be
accompanied by all documentation relevant to the application.

Fees relating to assessment of the application will be quoted to the applicant prior to
lodgement of the application. Fees for assessment of the application will be payable upon
lodgement of the application . Fees for compliance inspection will be required to be paid
prior to the release of the Construction Certificate or Civil Works Design Approval.

A Compliance Certificate for Complying Civil Works is only issued by Council where Council has
been engaged to carry out compliance inspections as the Certifying Authority.

4.2 Consultation with Council

It is recommended that the Service Provider and their Design Consultant meet with Council prior to
commencement of the design process to gain an understanding of critical aspects of the
Development Consent and the approval processes relevant to the design.

4.3 Development Consent

The Development Consent may require:
1 Obtaining approvals from other authorities.

1 Obtaining further approvals from Council regarding aspects of the development.

It is the responsibility of the Project Manager to make enquiries and meet any additional
requirements to enable the detailing of drawings and preparation of specifications as required for
such matters as:
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Integration of Environmental and Professional Report information.
Integrating requirements of other Council approvals.

Location, protection or relocation of Utility Mains and Installations.
Provision of Utilities and Street Lighting.

Approval Body compliance.

=A =2 =4 =4 4 =4

Affected Private Landowner agreement.

Council may require copies of appropriate documentation for any consent, licence, permit,
permission or any form of authorisation prior to the issuing of a Construction Certificate or Civil
Works Design Approval.

4.4 Preparation of Engineering Design Submission to Council

Plans and documentation which accompany an application for Civil Development and
Subdivision Works shall be prepared in accordance with C o u n cGivil Warks S pecification
and the Development Consent.

Design plans and documentation are also to serve as the reference plans for detailing other site
activities or controls required by conditions of the Development Consent, for example, wildlife and
Heritage protection. Where supplementary plans, documentation or studies are required to
appropriately detail other site activities or controls, notes shall be included on the appropriate
design base plans referencing the supplementary requirements.

It is necessary that engineering plans for civil works incorporate all necessary details for all
approved development activities. It may not be sufficient to reference environmental or other
reports without incorporating relevant report recommendations into the design.

Please also refer to Appendix A - Preparation and Presentation of Drawings.

4.5 Submission of Preliminary Engineering Plans  to Council

A preliminary set of plans and supporting information may be submitted for examination with a view
to resolving technical issues. Subsequent submissions shall comprise of a full application for a
Construction Certificate and/or Civil Works Design Approval, a Compliance Certificate or other
required approval.

Fees will be applicable for preliminary reviews and resolving technical or other design related
issues in accordancewithCounc i | 6 deescaddaipatgesd

4.6 Other Approval Applications  Required by Council

A range of applications to Council may be required where Council is responsible for approvals
outside the Environmental Planning and Assessment Act 1979 or where Council controlled land is
affected.

These approvals may include:

1 Local Approvals under the Local Government Act 1993.

1 Water and Sewer Connections or adjustments.

1 Section 306 Certificate of Compliance Notice of requirements (Water Management Act,
2000).
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1 Application for Approval of Engineering Plans and Specifications for Water and Sewer Works
under Section 306(2) (b) the Water Management Act, 2000.

1 Applications for Approval under Sections including 74, 75,115, 122, 138 & 139 Roads Act
1993 to do Work or Control Traffic on a Public Road.

1 Works on Council controlled land.

Approvals under Section 51 of the Road Transport (Safety and Traffic Management) Act
1999.

The requirement to make these applications will usually be contained in the development consent
conditions. However the requirement for these applications may not be evident until assessment of
Civil Works designs or the commencement of construction.

4.7 Other Issues relating to Development Consent

Applicants are responsible for giving adequate lead time for consideration of an application by
Council and any other Authority where applicable.

Construction Works cannot commence until a Construction Certificate and/or a Civil Works Design
Approval is issued and any other required approval has been obtained.

Further approval will be required to commence works within a public road reserve following the
issue of a Civil Works Design Approval. Refer to Civil Works Specification , Volume 2 i
Construction .

It should be noted that | egislation stipulates that a  Construction Certificate has no effect
and may not be issued retrospectively for ~ Works already carried out.

4.8 Application to Modify Development Consent

An application may be made for modification of a Construction Certificate as permitted by
Regulation 148 of the Environmental Planning and Assessment Regulation 2000.

This application may be made by the applicant for the original Construction Certificate or a person
having the benefit of the Construction Certificate.

An application may also be made for modification of a Civil Works Design Approval.
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Section 5 - Site Earthworks Design

5.1 General

The provisions of various chapters of C 0 u n ¢ eveldpmenDControl Plan are a substantial integral
part of C o u n cdivil Werks Specification requirements and shall also be referenced by the
Designer where appropriate for the design of site earthworks.

Provisions of the Civil Works Construction Specification and other Council references apply
to building development site works involving earthworks or earthen structures as well as
subdivision works.

Requirements from any management plans related to the development approval or required by the
development approval conditions shall be incorporated in the design of earthworks.

The Developer is to ensure that necessary environmental licences pertaining to site earthworks are
obtained and their requirements are incorporated in the Engineering Design and any
supplementary specification.

The designer shall consider as a minimum those factors that may affect the earthworks listed in
Section 2 of AS3798 Guidelines on Earthworks for commercia | and residential
developments for all types of development.

A geotechnical consultant shall be engaged by the Developer to carry out site investigation and
provide site specific recommendations in regards to earthworks design and construction.

5.2 Expansive and Reactive Soils

The retention and use of expansive and reactive soils shall be in accordance with the

recommendations of a Geotechnical Engineerb s r epor t obtained i nany espec

reactive soils on:

1 The design of road pavements.
1 The design of public infrastructure.

1 Their behaviour in conjunction with the operation of Water Sensitive Urban Design systems.
1 Their suitability for building foundations.

1 The design of thrust restraint.

5.3 Urban Salinity

The designer shall seek specialist advice in regards to designing for urban salinity where it has
been identified as an issue during the development assessment process or where the site
investigation by the Geotechnical Consultant identifies Urban Salinity as an issue.

The designer shall provide measures and specifications to:
1 Prevent any impacts of salinity on proposed infrastructure.

1 Mitigate the impacts of salinity on proposed private land.

1 Prevent any immediate or progressive increase in severity or coverage of areas affected by
salinity.
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5.4 Minimisation of Soil Surplus

The designer shall endeavour to minimise the amount of surplus material that will be required to be
removed from the site. Factors that should be considered in relation to surplus material include the
cost to remove and dispose of material to an approved waste facility, classification of the material
and reuse of the material at an alternate approved site if allowed by the materials waste
classification.

5.5 Site Regrading
Site regrading may only be carried out as identified in the Development Consent.

The designer shall consider the following points as part of the design:

1 Any requirements arising from the Development Consent conditions in particular a
Stormwater Management Plan and a Vegetation Management or Tree Protection Plan.

1 Cut and filled areas are generally to be shaped and graded at a minimum of 1% to avoid
surface ponds and facilitate drainage.

1 The fall of the regraded surface shall direct surface flow to generally retain existing runoff
conditions beyond the regrade area other than where being collected and conveyed by a
designed drainage system such as a roadway. Surface runoff from regrade areas is not to be
directed into existing interallotment drainage systems. Provision shall be made along the toe
of the fill batters or base of retaining walls within or adjacent to regrade areas to permit the
free passage of stormwater and subsurface water away from adjoining properties.

1 Regrading or retaining Works at property boundaries are not to cause surface ponding or the
reduction in stormwater disbursement from adjoining properties or impact on the amenity of
such properties. Catch drains, sub-surface drains and/or interallotment drainage shall be
provided to adequately drain such areas. The drainage system shall be designed and have a
capacity to ensure that there is no risk to persons, inundation of habitable property or
potential for drainage nuisance due to flooding.

1 Where slopes exceed four horizontal to one vertical (4:1), geotechnical advice shall be
obtained in respect of groundwater flows and slope stability issues in areas affected by
regrading.

1 The design of Works within areas affected by regrading must consider the proposed finished
surface levels in addition to the existing surface levels. (Refer to Appendix A - Preparation
and Presentation of Drawings).

5.6 Retaining Walls and Batters

The Service Provider shall arrange for the retaining wall to be designed and certified by a Qualified
Civil or Structural Engineer who is registered on the National Engineers Register (NER), which
meets the requirements of AS4678:2002 - Earth Retaining Structures

A retaining wall design by a Qualified Civil or Structural Engineer is not required if the retaining wall
height is less than one (1) metre and is not:
1 Supporting a batter greater than four horizontal to one vertical (4:1) and / or

1 Subject to live loads.

All retaining walls and batters should be consistent in height and extent as approved in the
development consent.
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The construction materials of the retaining wall shall be:

1 Masonry units or

1 Durable natural stone or

1 Some other components associated with an approved engineered retaining system.

Retaining walls, including the footings (and footing support), and batters, other than road batters
shall be wholly located within the lot required to provide support (Note: The common law duty of
care for negligence regarding support for land is contained in Section 177 of the Conveyancing
Act 1919).

The designer shalll all ow f or @ardr neanCGopntilySeweri ahdh
Water Mains6é requirements

http ://lwww.gosford.nsw.gov.au/building  -and-development/da -requirements/plumbi ng-and-
drainage -requirements

Road batters shall be blended into adjacent proposed lots where possible.

The maximum design gradient of batters within lots shall be four horizontal to one vertical (4:1)
except where written advice is provided by a qualified Geotechnical Engineer which supports
steeper batters.

The exact location of retaining walls or batters will depend on:

1 The type and design of the wall or batter including surface and subsurface drainage and
backfill material

Foundation requirements
The construction method with provision for support throughout construction activities
Locations of existing and proposed services including interallotment drainage and sewers

Locations of existing and proposed drainage secondary flow paths
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Measures and works designs required for the protection and support of services throughout
construction activities and in a permanent manner

Any structures on the properties adjacent to a proposed excavation
Vegetation to be retained

Permission to enter or impacts on adjoining land or structures
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The impact on existing drainage overland flow paths.

The design of retaining walls associated with site regrading shall, as a minimum design standard,
be carried out in accordance with AS4678 Earth retaining structures  for an absolute minimum
design life of 60 years. Where access to the proposed retaining wall will not be practicable in the
future for its reconstruction or replacement the design life should be increased to 100 years. The
design shall be carried out by a Qualified Certified Structural or Civil Engineer (NER Registered)
using recommendations made by a Geotechnical Engineer.

The design of batters shall be carried out using recommendations made by a Geotechnical
Engineer. The Geotechnical Engineer shall also identify any constraints on the use of adjoining
areas of land and any ongoing maintenance requirements for particular batters. Batters shall not
impose or create onerous constraints and maintenance requirements.
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5.7 Acoustic Mounds
Acoustic mounds shall be provided in accordance with the approved drawings and/or report.

Attention shall be given to provision for surface drainage flows around mounds in particular the
consequences of concentration and diversion of runoff.

5.8 Site Classification in  Accordance with AS2870

Preliminary residential lot i Si tlassific&tions dn accordance with AS2870 Residential slabs
and footings based on anticipated site conditions shall be provided as part of the Geotechnical
Engineers site investigation report. This report shall be provided as supporting information for the
earthworks design.

Final residential lot i Si tlassific@&ionso in accordance with AS2870, which may be used for
footing design purposes, shall be provided to Council prior to the issue of a Subdivision Certificate.

ThelotA Si tassific&ionoreport (preliminary and final) shall be prepared by a Qualified Practising
Geotechnical Engineer.

5.9 Effects on Services

The designer is to include measures to minimise the risk of any adverse effects of earthworks on
existing services. Refer to Section 12 - Utility Services Design and Installation of this specification.
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Section 6 - Design Requirements for Roads Civil  Works

6.1 General

Detailed design drawings and documentation shall describe the extent of works specified in the
development consent, contract or project plan.

The designer is to assume that the works will include but not be limited to sighage, pavement
marking, street lighting, safety barriers, utilities adjustments, transitions and tie in to existing
structurally sound road pavements, stormwater drainage, concrete footpaths, shared paths,
cycleways and remedial works or reconstruction or relocation of adjacent infrastructure necessary
for the safe operation and use of the new works.

Design submissions shall be accompanied by a design report which addresses road design issues
including provisions for safety, geometric constraints, stormwater drainage, public utilities, whole
asset life consideration and justification for the design parameters adopted.

All designs should be in accordance with Austroads publications, Australian/New Zealand
Standards, RMS supplements and this specification. Deviations from any standards shall be
expressly stated in the design report.

The design of stormwater drainage and flood ways relating to road design shall be in accordance
with Section 10 - Stormwater Drainage Design of this specification.

6.2 Design Requirements for Road

6.2.1 Road Carriageway and Verge Widths

Road carriageway (face of kerb to face of kerb) and verge (face of kerb to property boundary)
widths for new roads are nominated by C o u n cDCP éssapplicable to the subject development
andlor wher e advised by Couin@dcdrdarzxe Wi pable 6. FRoad dDesigv e
Guiding Principles (40 Year Design Life).

Consideration needs to be given to future proposals and matters such as:

Current traffic volume and type of use.

Proposed road works or traffic management schemes.

Proposed zoning changes or developments.

Alignment and condition of constructed road pavement, kerbing etc.

Drainage (location and adequacy) and topography (for access and verges).

On street car parking requirements.

Standard of geometric design.

Location of existing and proposed services and street trees.

=A =4 =4 4 4 4 -4 -4 -4

Requirements of the RMS on Classified Roads.
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Table 6.1 Road Design Guiding Principles (4 0 Year Design Life)

ROAD DESIGN GUIDING PRINCIPLES (40 Year Design Life)

Indicative . : L
Target Minimum Width (Metres Max. Max. Indicative
Road g Max. No of Volume ( ) . Paved Kerb .
Class Design Dwellings Vehicles/ Road > Length Desirable Footpath 1 | Type Design
Speed [ Verge Metres Gradient ESAs
P day Reserve Carriageway 9 ( )
Laneway 25 k/h 15 100 6 3 1.53 Existing Existing None None 6 x10*
Shareway 25 k/h 15 100 13 5.5 3.75 120 20% None Barrier 6 X 10*
Access 15 8 35 1000 o 1.2m wide ; 5
Street Ll 40 450 20.115 8 6.05 Existing 16% (one side) Barrier 3x10
18 9.6 4.2 -
Local Street 50 k/h 200 450 - 3000 20.115 9.6 5.25 Existing 16% 1.2m wide Barrier 2 x 10°
20.115 11 if bus route 4.55 Existing
Collector 18 10.4 3.8 ) 16% 1.2m wide 6
Road 50 k/h 200171 400 3000-6000 20.115 104 4.85 Existing Existing (b.oth sides) Barrier 3x10
20.115 11 if bus route 4.55 Existing Existing
Subject to
L 20 11 4.5 - . .
D'ﬁgg‘étor 60 k/h 400+ 6000+ 20.115 11 455 Existing 10% (é'ozthms"i‘ggg) Barrier Jiﬁifiﬁiﬁ
20.115 12 if bus route 4.05 Existing 6 x 10°
Industrial Subject to
and 60 k/h ! ! 20.115 13 3.55 - 12mwide | Barrier | |raffic Study
Commercial Not less than
Areas 6 x 10°

1 In medium density areas concrete footpaths and kerb and guttering are required across the frontage and normally parking is provided on both sides.
2 Ensure parking is provided level with the road carriageway where vehicles should be able to park easily without mounting the verge.

3 In locations where infiltration pits are considered effective then shoulders shall be pervious (except where there are vehicle crossings) and keep constructed pavement
levels at existing levels.

Notes
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6.2.2 Road Design Speed
6.2.2.1 Road Design Speeds and Gradients for New Roads

Road design speeds and gradients for new roads shall be in accordance with Co u n cOCP éss
applicable to the subject development and/ or wher e advi sed by Counc
accordance with Road Design Guiding Principles provided in Table 6.1 above.

6.2.2.2 Road Design Speeds for Existing Roads

Design speeds of urban roads shall be carried out in accordance with Austroads publications, RMS
Supplements and in accordance with Table 6.1Road Design Guiding Principles (40 Year Design
Life).

6.2.3 Geometric Design

6.2.3.1 Geometric Design Urban Roads

Geometric design of urban roads shall be carried out in accordance with Australian Standards,
Austroads publications and RMS Supplements.

The following general design controls shall also be applied in the geometric design of urban roads.
However there will be situations where alternate controls may be more desirable and these shall be
discussedwithCounci | 6s R eiortethegd adbptidn.i v e

General Design Controls shall include:

1 Desirably, roads should be crowned in the centre.

1 A standard 3% crossfall will apply to straight roads. Where the longitudinal grade is less than
0.5% the normal crossfall should be increased to 4%.

1 The use of superelevation including transitions will only be permitted on major urban and rural
roads.

1 In built up areas vertical curves shall be designed for a minimum stopping sight distance for
the nominated design speed.

1 Where changes of longitudinal grade less than 1% occur, vertical curve lengths are not
required.

1 In built up areas sag vertical curves shall be of a length to provide adequate riding comfort for
the design speed.

1 Sag vertical curves will be designed to suit the provision of formal overland flow paths,
determined in conjunction with stormwater drainage design, to cater for storms in excess of
the piped system capacity (limiting the depth of ponding to no greater than 0.2 metres).

1 For local roads the design vehicle where possible should be a design single unit truck/bus
(12.5 metres).

1 Cross sections shall be provided at ten (10) metre intervals.

1 Road design setout coordinates shall be provided for all control lines at minimum ten (10)
metre intervals, all change in directions and tangent points.

1 Impact on existing or future flood risk. Refer to 7.1.3 Roads within Flood Ways.

6.2.3.2 Geometric Design Rural Roads

Rural roads shall be designed in accordance with Australian Standards, Austroads publications and
RMS supplements.
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6.2.3.3 Roads in Bush Fire Prone Areas

I'n Bush Fire Prone Areas, the requi r eramning fr
Bushfire Protection December 2006, A Guide for Councils, Planners, Fire Authorities and
Developers o shall be met in addition to any requirements for private and public roads, driveways
and accesses applying from this Manual.

6.2.4 Intersection Desi gn

Intersections shall be designed in accordance with Australian Standards, Austroads publications and
RMS Supplements.

Safe Intersection sight distance is required at all intersections.

Non-channelised intersections such as tee or crossroads shall be detailed by cross-sections at ten
(10) metre interval and kerb return profiles on each leg.

The desirable kerb return radius is 8.0 metres for urban residential areas and 10.0 metres for
industrial areas measured from the face of kerb.

Channelised or signalised intersections shall be detailed on each leg by cross-sections at ten (10)
metre intervals. Traffic islands, kerb lines and medians within at least 40.0 metres of the intersection
point shall be detailed by co-ordinates and design level at a maximum spacing of 5.0 metres in
addition to the other geometric set out points such as tangent points and centre of circles.

At roundabouts the approach roads shall be defined by cross-sections at 10m intervals up to as
close as practical to the intersection. Within 50.0 metres or any additional distance necessary to
accurately set out any curves in the various kerb lines the intersection geometry shall be defined by
co-ordinates and design level at a maximum spacing of 5.0 metres in addition to other geometric set
out points such as:

1 At all tangent points

1 For all centres of curves
1 At all drainage pits

1 At all kerb angle points

Co-ordinates shall be provided to permit the setting out of line markings.

The co-ordinates provided shall relate to an appropriate control line positions and clearly defined on
the design plan. Co-ordinates values shall be expressed to three (3) decimal places with reduced
levels rounded off to the nearest five (5) millimetres.

All intersections including roundabouts and associated pavement areas shall be contoured at 0.1
metre intervals to confirm the road crossfall and drainage pattern for the intersection.

Both concept and final design plans shall include a design surface contour.

6.2.4.1 Intersection Design Minor Intersections

In addition to the general intersection design requirements minor intersections shall adequately cater
for the turning paths of the appropriate design vehicle. Desirable minimum kerb return radii will be
8.0 metres for Urban Residential areas and 10.0 metres for Industrial areas.
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6.2.4.2 Intersection Design Classified Roads

Intersections or any traffic management proposals on or with Classified Roads shall be designed
and constructed in accordance with RMS requirements. RMS review and consent is mandatory for
Classified Roads in respect to the creation of any new intersection, the layout of any new or
upgraded intersection, the geometric design, drainage design, pavement design or construction
matters.

6.2.4.3 Traffic Signal Design
Traffic signals on any road require the approval of the RMS.

6.2.5 Roundabout Design

Roundabouts shall be designed in accordance with Australian Standards, Austroads publications
and RMS Supplements.

Designs adopting alternative criteria will be considered on their merits. Key criteria to be considered
shall include:

1 Appropriate sight distance for vehicles, pedestrians and cyclists approaching and entering the
roundabout. This includes adequate sight distance for pedestrians and cyclists entering the
roundabout at design crossing points from the footpath.

Provisions for Service Authorities future needs.
Adequate drainage.
Site specific designed street lighting.

Signposting and pavement marking.

=A =4 =4 -4 =4

The provision for pedestrians and cyclists.

The provision of safety barriers at roundabouts is not favoured. The need for such barriers should be
avoided through design. Where barriers must be provided they shall be RMS approved safety
barriers.

Minor roundabouts for use as traffic calming devices in local roads should have signage and
markings in accordance with AS1742 - Manual of uniform traffic control devices and RMS
supplements. Preliminary geometric designs and the proposed formation of roundabout islands shall
be discussed with C 0 u n Repreéestative during the initial design stages.

Roundabouts on roads with expected continuing high traffic growth present high cost implications for
longer term upgrading. Whilst a rigid pavement roundabout may have a minimum design pavement
life of 40 years, the function of the roundabout will extend well beyond that period. Where a road can
be predicted to have significant traffic growth beyond forty (40) years there may be a requirement
imposed to consider a layout design for a longer term traffic volume. A staged construction option
may have to be developed satisfying traffic capacity corresponding to the pavement design life.

Design vehicle turning paths shall be used to confirm that traffic within the roundabout will travel in
compliance with road trafficrules. Counci | 6 s R evpl adeise ®frthe designwehicle for each
individual site.

The provision of landscaping, when required, shall be designed so as not present any risk to the
safe use of the roundabout. The design of landscaping needs to consider such matters as; the
creation of hazards to errant vehicles, the loss of sight distance for vehicles and pedestrians
throughout the growth cycle of any vegetation, interference to traffic and signage for maintenance,
interference with street lighting and any requirement for abnormal road vehicle passage. Measures
shall be installed to protect the road pavement and other infrastructure from landscaping related
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effects such as hard surface runoff, excess irrigation water, tree roots, or soft edges. Raised hard
landscaping is not to be provided other than in the middle areas of large roundabouts and then by
design. Counci | 8s R ewilradvisee whetlaet it i8 appropriate to incorporate raised hard
landscaping or other features within a roundabout.

6.2.6 Permanent Cul -de-sacs and Turning Heads
6.2.6.1 Cul-de-sacs

Generally permanent cul-de-sacs and turning heads are not supported by Council and through road
networks are preferred. When permitted by the approved development plans, cul-de-sac layout
criteria are as follows:

1 Urban Residential - minimum 8.5m radius to face of kerb. Entry and exit radii as required for
the design vehicle turning path but a minimum of fifteen (15) metres will be required.

1 Rural Residential - minimum 8.5m radius to lip of dish gutter. Entry and exit radii as required
for the design vehicle turning path but a minimum of fifteen (15) metres will be required.

1 Industrial - minimum sixteen (16) metres radius to face of kerb. Entry and exit radii as required
for the design vehicle turning path but a minimum of fifteen (15) metres will be required and
adequate clearance for overhang.

The following Grades and Crossfalls shall apply to cul-de-sacs.
Minimum 1%

Maximum 6%

=A =4 =42 =4

Parking facilities where required, shall be provided outside the turning area.

6.2.7 Turning Heads

Variations of hammer head turning facilities will be permitted where circumstances warrant. Turning
heads must adequately cater for design vehicle turning paths.

The following Grades and Crossfalls shall apply to all hammer head turning facilities:
Minimum 1%

Maximum 6%

Where parking facilities are required, they shall be provided outside of the minimum turning path
overhang plus 0.6m clearance envelope. These parking facilities shall be designed as an integral
part of the public road and streetscape without adversely impacting on footpaths, services
installations, opportunities for access to properties, manoeuvring at property accesses, nuisance to
and privacy of existing and future homes.

6.2.8 Temporary Turning Facilities
6.2.8.1 Residential Roads

A temporary turning head shall be provided on the design when there is the likelihood of a delay in
the construction of a further stage of a subdivision which creates dead ends of longer than fifty (50)
metres in length. The temporary turning head pavement shall be the same as the road it serves.
Temporary turning heads shall adequately cater for design vehicle turning paths.

6.2.8.2 Industrial and Commercial Roads

When there is the likelihood of a delay in the construction of a further stage of a subdivision which
creates dead ends of longer than fifty (50) metres in length, a turning facility shall be provided on the
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design drawings to accommodate appropriate design vehicles. The turning facility shall have
pavement construction and sealing as a minimum to the standard of the through road but in any
case shall be provided with not less than 40mm of asphalt surfacing.

6.2.8.3 Bus Routes

When a proposed road is identified as bus route and shall be constructed in stages and the
accumulated or initial length warrants a bus service, a temporary turning facility shall be provided in
accordance with this specification. This turning facility may be in the form of a loop road where
turning paths permit and likely on street parking will not be an impact.

The turning facility shall have pavement construction and sealing as a minimum to the standard of
the through road but in any case shall be provided with not less 40mm of asphalt surfacing.

6.2.9 Half Road Construction

Development of land, dual occupancies, townhouses, units, subdivisions and large developments
fronting existing roads which are not kerbed and guttered but contain a centre sealed portion of the
carriageway will be required to provide design and construction of road pavement shoulders and
associated works including:

1 Road shoulder or half road pavement construction including sealing and asphalt surfacing.
1 Subsoil drainage - if required by the pavement design or extension of existing subsoil lines.

1 Stormwater drainage within the roadway and verge including provision for house drainage
outlets i where made essential by the works.

1 Kerbing and guttering including vehicular gutter crossings and vehicular access crossings for
the new development.

Verge formation i shaping to design standard profiles.

Path paving.

Table drains, tail in and tail out drains.

Transitions of the new Works to existing conditions beyond the site frontage.

Adjustments of utility poles, mains and installations affected by the works.

=A =4 =4 =4 -4 =

Provision of any signage, pavement marking or other traffic control devices affected by or
required by the works.

=

Adjustment of fencing or driveways for adjacent properties affected by transitions.
1 Restoration of disturbed areas.

1 Retaining walls and batters.

Design of such works shall detail the above listed elements as applicable and any other Works
conditioned or required as a result of the conditioned works.

The design shall detail the ultimate full carriageway formation for the subject length of road plus at
least thirty (30) metres length either side of the subject length. Where the required design length
includes intersection or roundabouts, details of how the design/construction ties into the intersection
or roundabout will be required.

The crossfall of the shoulder pavement construction, in the case that full half road construction is not
required, shall not be less than that of the existing adjoining pavement. In any case the design shall
show that the edge of bitumen or lip of gutter design level is generally 3% crossfall from the ultimate
design centreline levels as determined in the design. Crossfalls of the new pavement shoulders in
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the range of 2% to 6% may be acceptable provided the ultimate half road crossfall of 3% is
achievable in the future. Shoulder crossfalls shall not be less than the existing carriageway crossfall.

The extent of new pavement construction and/or reconstruction associated with the shoulder
construction will be dependent on the condition of the existing carriageway pavement and the ability
to tie proposed design levels to existing pavements with appropriate transition lengths satisfying rate
of rotation criteria.

The cost of the relocation of utility services can be substantial. Where this becomes evident the
designer shall discuss preliminary design issues and utility costswithCounci | 6 s Repr esent

6.2.10 Upgrading Rural Public Roads

Rural public roads shall be designed in accordance with Austroads publications and RMS
Supplements.

Where the upgrading of a rural road is required, Counci | 6 s Representative mq
such as, but not limited to:

The required road cross section.

The required surfacing and pavement type and required design.

The design traffic loadings.

The design recurrence intervals for flooding events for longitudinal and cross drainage.

Table drain treatments and outlets.

Effects on farm dams.

Applicability of street lighting.

The need to comply with NSWRFS Planning for Bush Fire Protection 2006 ( PBP).

=A =4 =4 =4 -4 -4 -4 -4

6.2.11 Extension of and Connections to Existing Roads

Where new works are required which extend or connect with an existing road, the design drawings
shall extend sixty (60) metres past the scope of Works to detail connections.

Transitions shall be designed to safely and efficiently merge the new Works with existing road
pavements, road shoulders, table drains, path width and shape, existing driveways, traffic control
devices and other features in the road reserve.

When transition designs cannot avoid the creation or worsening of hazards such as utility poles,
driveways, deep edge drains, steep path paving at the start and end of Works, then the hazard shall
be removed or Works extended to overcome the hazard.

6.2.12 Local Are a Traffic Management (LATM)

LATM devices are required to reduce travel speeds to achieve nominated design speeds generally
where road geometry cannot satisfy this requirement. LATM devices may also be required by a
Development Control Plan, Development Consent or LATM Plan.

Control device design should be part of an overall scheme within the local precincts or Local Area
Traffic Management Plan.

Local Area Traffic Management devices should be designed in accordance with Austroads
publications and AS1742.13 i Manual of uniform traffic control devices i Local area traffic
management .
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6.2.13 Traffic Facilities

Traffic facilities should be designed in accordance with Austroads publications and RMS
supplements.

6.2.13.1 Traffic Control Devices

Traffic control devices may incorporate or include signage, pavement marking, delineators, guide
posts, traffic signals and traffic islands.

Traffic control devices shall be detailed in accordance with Austroads publications, Australian
Standards, RMS guides, RMS technical directions and RMS supplements.

6.2.13.2 Sighage, Pavement Markings and Delineators

Signhage and pavement marking should be provided to roads, intersections, traffic facilities, cycle
ways, car parks and other road elements in accordance with RMS delineation guidelines. Where not
covered by the RMS, acceptable treatment should be determined from Australian Standards and
Austroads publications orasagreedwi t h Council 6s Representative.

Prior to installation, all signage, pavement markings and delineators shall be approved by Local
Area Traffic Committee.

The following specific requirements apply to new roads:

1 Roads having carriageways in excess of six (6) metres may have centreline marking for a
minimum of twenty (20) metres on approaches to intersections and on horizontal bends.
Reflective raised pavement markers (RRPMs) shall be provided along the centreline of the
curve and for fifteen (15) metres either side of the Tangent Point at three (3) metre centres.
Provide white markers on bitumen surfaced roads and yellow on concrete surface roads.

1 Roads having carriageways in excess of nine (9) metres may have centre road line marking
with reflective raised pavement markers (RRPMs) or another form of centre road pavement
marking throughout.

1 Edge lines may be provided to rural roads irrespective of the width.
1 Edge lines where provided may have RRPMs.

6.2.13.3 Guideposts

Guideposts shall be provided in accordance with RMS requirements as a minimum. Provision of
additional guide posts may be required considering local conditions such as the prevalence of fog,
use of the road, driver behaviour, likely driver awareness and the adjoining sections of road.
Guideposts shall be provided on all rural roads.

6.2.13.4 Street Name Signs

Street name plate location and type shall be of the standard type throughout the former Gosford
LGA and must be approved by Council® Representative. Refer to Civil Works Specification
Volume 21 Construction Section 141 Sighage, Pavement Marking and Road Safety Barriers for
details.

6.2.135ANo Through Roado signs

"No Through Road" signs shall be provided and placed in accordance with AS1742 i Manual of
uniform traffic control devices  and as advised by C o u n ¢ i dreSentatifRee Generally, this sign
will be required on planned through roads which are temporary dead ends due to subdivision
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staging. In the instance of staged road extensions the sign shall be relocated or removed as
appropriate to suit new works.

6.2.13.6 Safety Barriers

Safety barriers (including wire rope barriers) shall be provided in accordance with the RMS
standards and Austroads warrants, guidelines and RMS supplements and shall be shown on the
design drawings.

Elimination of hazards in lieu of installing safety barriers shall be considered prior to detailing any
requirement for a safety barrier.

Safety barrier selection type shall be given due consideration to vulnerable road users. The use of
Elsholz kerb in local roads is discouraged and shall only be used wi th approval I
Representative.

All details of the specified barrier type and any impacts resulting from the proposal shall be
addressed in the design documentation.

Delineation of safety barriers is required.

A sealed shoulder shall be provided extending to the rear of the safety barrier post to minimise
maintenance.

Rub rails or safety railings shall be provided to the rear of the safety barrier where there is an
adjoining pedestrian or shared path system.

6.2.13.7 Bus Stop

The locations of bus stops shallbe det er mi ned us BusdgtoBlhstaliagon Guiden s i t 0 ¢
for Local Councils and in consultation with the relevant bus company and Transport NSW. Bus

stops and associated infrastructure shall be designed in accordance with the Australian Human

Ri ght s Co m@uidslise far prémoting compliance of bus stops with the Disability

Standards for Accessible Public Transport (DSAPT) 2002, C 0o u n cstand@rddrawings found

in Civil Works Specification Volume 31 Standard Drawings and i n consultation
Representative.
Bus shelters shall be provided at bus stop |l ocati

6.2.14 Road Batters for Road Formations

Road batters in rural roads may be influenced by matters including:

Terrain (environmental damage, drainage, benches, earthworks construction cost, etc).
Safety (geometric design, clear zones, traversable slopes, safety barriers, etc).

Sight distance requirements (curve and intersection benching, accesses, etc).

Ground conditions (soil and rock properties, subsurface water, slope stability, etc).
Constraints (existing/planned road boundaries, structures or services).

Surface stabilisation and maintenance.
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Appearance (constant width batters, batter slope treatments, non-obtrusive etc).

The designer needs to ensure that relevant information is available and that the design addresses
pertinent matters. This may involve the preparation of design options to gain an approval.
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Batters within the clear zone, particularly those in cuttings with a jagged rocky face, shall be either
protected from vehicular impact by a safety barrier or be treated to provide a relatively smooth
surface to promote sliding when impacted by a vehicle.

Batters should be designed at stable slopes complying with the following slopes unless advised by a
Geotechnical Engineer or requested by Counci | 6 s ReAr Rtsrendtaurn asle En
required for rock batters greater than 1.5 metres in height.

Earth
To facilitate maintenance of grassed batters in road reserves (all given as Horizontal to Vertical
slopes):

Fill batter Desirable maximum  six horizontal to one vertical (6:1)
Absolute maximum four horizontal to one vertical (4:1)
Rural road design two horizontal to one vertical (2:1) batters may be considered
where adequate bank stabilisation is provided.

Cut batter Desirable maximum  four horizontal to one vertical (4:1)
Absolute maximum 1.5:1 may be considered where landscaped bank stabilisation is
provided.

Rock
Fill batter Faced with large angular rock maximum 1.5:1.

Cut batter Solid rock with few clay bands maximum 0.25:1.
Less stable rock maximum batter 0.5:1.

Where only short lengths of rock cuttings are encountered (thirty (30.0) metres or less) the rock cut
batters should match any adjacent earth cut batters to improve aesthetics.

For shallow batters (up to one (1.0) metre in height) it is preferred practice to flatten batters as much
as possible for the purpose of improved appearance.

When a retaining wall is necessary the Service Provider must provide full engineering details of the
proposed structure, including elevation(s) and typical cross section(s).

Batters shall be designed to provide adequate stability for existing physical features and
improvements on the verge where practicable to avoid the need for relocations or adjustments.

Batters within new subdivisions or developments shall commence at the property boundary and
intersect the natural surface prior to the proposed building alignment. An easement for support shall
be provided where fill batters steeper than four horizontal to one vertical (4:1) encroach upon private
land.

Lot access batters shall provide adequate sight distance in accordance with the design speed. This
may require widening of level area behind the kerb to achieve the required sight distance.

6.2.15 Urban and Rural Residential Roads
Road batters in this context are those batters extending outside the road boundaries.
Road batters shall extend for as little distance as possible into proposed urban lots, such as to allow

free surface runoff and vehicular access gradients to the building line. Minor smoothing out of the
batter alignment at top and toe is permitted.

Consideration shall be given to future vehicular access grades particularly where cut /ill building
platforms will be utilised.
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Permanent cut or fill batter slopes shall nominally comply with six horizontal to one vertical (6:1)
maximum slope excepting when allowed under the following circumstances.

An increased localised slope of four horizontal to one vertical (4:1) maximum slope may be
considered where:

1 the batter when stabilised can be reasonably maintained, and

1 due to the terrain, road batters would extend significantly beyond the lot building line over a
number of consecutive lots, or

1 flatter batters would result in the destruction of important stands of trees or individual tree
specimens, or

1 particular environmental or land stability issues are significantly adversely impacted by flatter
batters, or

1 the batter impacts significantly on utility mains.

An increased localised slope of two horizontal to one vertical (2:1) maximum slope may be
considered where:

1 a Geotechnical Engineer 6s report i s proevi ded
assessment and recommendation, and

1 the batter is within proposed private property, does not obstruct access onto any lot and when
stabilised can be reasonably maintained.

In rock cuttings faces steeper than two horizontal to one vertical (2:1), up to 0.25:1 may be permitted
only where:

1 particular environmental, land stability or unreasonable construction cost issues are impacted
by the alternative use of flatter batters, and

1 a Geotechnical Engineero6s report i s pr pectedded f
long term stability, low potential for weathering and lack of any need for routine maintenance,
and

1 upon completion of the cutting a Geotechnical E
expectations of the pre-construction report or provides alternatives supporting the as
constructed worksforappr ov all by Council s Representative

In any instance the method of stabilising fill batters greater than six horizontal to one vertical (6:1)
shall be endorsed by the geotechnical engineering consultant both at the design stage by way of
design recommendations and following construction.

6.2.16 Retaining Walls for Road Formations
Retaining walls to support public road formations may be permitted only where:

1 particular environmental, land stability or land use issues are significantly adversely impacted
by the alternative use of batters, and

1 the proposed construction materials of the retaining wall are masonry units, durable natural
stone or some other masonry components associated with an engineered retaining system,
and

1 retaining walls are designed to accommodate loadings from road plant used to construct and
maintain Works within the road reservation, and

1 retaining walls are designed to accommodate loadings and excavations by plant used in the
installation and maintenance of utility mains and installations, and
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the retaining wall is constructed in a form which does not require routine maintenance, and
the retaining wall is constructed wholly within the road reserve, or

where the retaining wall(s) is located within any lot, an easement for support, drainage and
maintenance shall be created in favour of Council over the retaining wall(s) and also include a
minimum 2.5m wide maintenance area.

Retaining walls to support land above a public road reservation may be permitted only where:

ll

particular environmental, land stability or land use issues are significantly adversely impacted
by the alternative use of batters, and

the proposed materials for construction of the retaining wall are masonry units, durable natural
stone or some other masonry components associated with an engineered retaining system,
and

retaining walls are designed to accommodate loadings from plant used to perform construction
Works for the subdivision or lot development, and

retaining walls are set back at least 300mm into lots from the road boundaries and are
designed to be stable in the event of excavation of adjacent services to the depth of the
original or proposedr especti ve s,e@andvi ceds trench

the extent of the retaining wall shall not unreasonably restrict the future use of a lot, and

the retaining wall is contained wholly within the private land which it supports or within an
easement over other private land which allows for the existence, maintenance and rebuilding
of the wall, and

all surface or subsurface drainage systems associated with the retaining wall are piped to an
approved drainage system.

In any instance:

f
f
f

All retaining walls must be certified by a structural engineer.
Council Representativeds approval must be

any batter or retaining wall at an intersection or defined point of access shall be of an
alignment and profile which provides adequate sight distance for passing and entering
vehicular, pedestrian and cycle traffic, and

the extent of any batter or retaining wall fronting a lot, including frontages of public land, shall
not obstruct access onto that lot or land.
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Section 7 - Design of Pavements

7.1 General

This Chapter outlines the minimum requirements for geotechnical investigations and the design of
pavements for:

1 Public roads (existing and proposed including minor Works).

1 Footpaths.

il Shared Paths.

1 Driveways, accesses.

1 Public and private car parks.

7.1.1 Preparation and Council Acceptance of Reports

A Pavement Design Report covering all proposed pavements shall be prepared by a Practising
Geotechnical Engineer and submitted to Council for approval. The report shall be approved by
Council prior to applying the r e p oreconinendations to any Works.

Pavement Investigation and Design shall be addressed with reference to current Austroads

Pavement Guide to Pavement Technology T Set, other Austroads Pavement related
publications and the relevant RMS Supplement(s) unless otherwise required in this guideline or
circumstances warrant otherwiseas agr eed wiReéptese@aiivenci | 6 s

7.1.2 Small Pavement Projects

For small pavement projects, up to forty (40) metres long and three (3) metres wide and pavement
restorations wher e Council s Standard Pavement designs
Design Report may be removed at the discretionof Counci | 6 s R eReferasCGvii Warksi v e .
Specification Volume 2 T Construction Section 9.2.1 Flexible Pavement for Road Shoulder, Half

Road and Kerb and Gutter.

7.1.3 Roads within Flood Ways

Roads within flood ways that are designed to be inundated more than once every twenty (20) years
or as a result of Sea Level Rise and roads over lands which are subject to inundation or saturation
shall be designed to suit the specific site conditions. Poor subgrade material with the potential for
subsidence shall be reviewed for the need to preload the site before placement of the design
pavement. The Geotechnical assessment of the subgrade and pavement design is to be approved
by Council 6s Representative.

7.1.4 Pavements for Private Ownership

Other than battleaxe driveways for subdivisions and Vehicle Access Crossings (VACs) the
information contained in this Section in relation to private accesses and car parking is for guidance
only unless specified otherwise in a development consent.

Service Providers should be aware of requirements of the Building Code of Australia, any applicable
Australian Standards, documents referred to in Development Approvals and product information
when specifying such matters as driveway, parking areas and pathway pavement surface materials
or surface finisheswhi ch will not Dbecome Council 6s Asset.

Revision date: Sep-17 Page 32



Civil Works Specification Volume 17 Design Central Coast Council - Gosford Office

7.1.5 Pavement Design Life

The design life of new public road pavements, unless specified otherwise in conditions of
development consent, shall have a minimum design life of forty (40) years.

7.2 Pavement Design Report

The pavement design report shall address the following matters as a minimum:
1 Projected traffic loadings and vehicle impacts.

1 Subgrade and underlying material evaluation including test results from a NATA Registered
Laboratory.

Expansive soils and moisture control.
Subgrade and pavement drainage design concepts.
Environmental factors found and considered.

Consideration of consequences of other development Works.

=A =/ =4 =4 =4

Materials requirements if not in accordance with or specified in Cou n ¢ iClivib 8orks
Specification Volume 2 T Construction .

Construction methods and issues.

]

1 Pavement layer thickness design.
1 Wearing surface treating

Other geotechnical matters pertinent to the works as a whole may be included in the Pavement
Design Report or presented in separate reports. These matters may include but not limited to:

1 Topsaoil stripping requirements.
Slope stability.

Rock strength and hardness.
Suitability of materials for fills.
Potential for subsidence.

Identification of unsuitable materials.
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Groundwater issues, cut batters, fill formations (capillary action), fill batters, slope stability,
drainage run-on.

Foundation design criteria for structures.

Construction vibration damage risk.

Retaining wall design criteria.

Actual and potential Acid Sulphate Soil (ASS) sampling testing and management plan.
Virgin Excavated Natural Material (VENM) sampling testing and management plan.
Excavated Natural Material (ENM) sampling testing and management plan.

Testing for Salinity.
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Recommendations concerning road levels and treatments in relation to ground conditions
arising from presence of hard rock, unsuitable ground and potential instability.
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7.3 Design Traffic Loading

Pavement designs for all proposed public roads shall be based on road categories/street types as
defined by C o u n ccurtelit OCP Part 3.5 Residential Subdivision , which can be found on
Co u n avebsi@ s

The design traffic loadings will be as nominated, in conditions of the development consent or by
C o u n Repredesitative. Any submission to vary traffic loadings shall include full calculations.

Design of rigid pavement s s h o us$hould bee conbested eta theo n t
appropriate measurement using Austroadsémethodology.

For further details relating to road design guiding principles refer to Table 6.1 Road Design Guiding
Principles (40 Year Design Life).

7.4 Evaluation of Subgrade

Investigation by a qualified practicing Geotechnical Engineer and soils testing through a NATA
registered laboratory will be required. Testing and test samples shall be undertaken at the
approximate design subgrade level.

The design of rigid pavements requires the deter
calculation considers subgrade material properties to a depth of one (1) metre. See Austroads
Pavement Guide to Pavement Technology i Set and the relevant RMS Supplement(s).

Investigation of materials below subgrade level is also necessary to assess subsurface moisture and

to expose any weak layers below the subgrade. Test pitting, recording of bore logs and materials

sampling shall be carried out to include materials to a minimum depth of one (1) metre below design
subgrade. Subgrade <conditions i ncl udi shal b€ BdRfimsed laynad d e |
practicing geotechnical engineer.

In deep cuttings, deep fills or other instances where testing of subgrade is possible only after bulk
earthworks, pavement designs may be assumed for the purpose of submitting the Pavement Design
Report for approval. In areas where pavement designs have been assumed, pavement
investigations, sampling and testing shall be carried out in full upon excavations reaching subgrade
level and then a pavement design report shall be prepared and submitted for acceptance by
C 0 u n Repreéesntative.

7.4.1 Determination of Design CBR
Sampling for laboratory CBR testing is to involve the following:

1 A minimum of one sample at any sampling location for each subgrade material present to one
(1) metre below subgrade.

1 A maximum spacing of 60m* between subgrade sampling locations in residential roads or part
thereof.

1 A maximum spacing of 120m* between subgrade sampling locations in rural roads or part
thereof.

1 A minimum of two (2) subgrade sampling locations in each road within the proposed work site.

*Repeated laboratory CBR tests on the same material type sampled throughout a site is not required
provided that in-situ testing is undertaken to justify allocating a CBR based on a pair of laboratory
results for that material. In-situ testing for determination of the CBR may be carried out using a cone
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penetrometer for fine grained materials. A laboratory CBR test will be required for materials
containing larger particles where consistent results are not obtained by a Cone Penetrometer.

7.4.2 Expansive Soils (Reactive)

Sampling and testing of subgrade mat eri als i s also to be carri
Natureo cl assi fi catAustooadsi PavemencGuidal torPavementiTechnology
i Set and the relevant RMS Supplement(s). Testing is to include the potential swell test in addition
to the plasticity index test.

Design measures to control movement of the subgrade are required for pavements over expansive
soils classified fAhigho or fAvery higho. Desi
Austroads Pavement Guide to Pave ment Technology 1 Set and the relevant RMS
Supplement(s). Preferred measures shall also be discussed with Council& Representative prior to
inclusion in any pavement design report.

Pavement subsurface drains generally are not to extend into highly or very highly expansive road
subgrade soils.

Drainage lines and utility mains laid in sand or aggregate bedding material are not to be located in or
in close proximity to highly or very highly expansive road subgrade soils.

The Geotechnical Engineer is to recommend appropriate treatments to control moisture variations in
highly and very highly expansive subgrade soils, subsurface drainage treatments in general and
general measures to prevent infiltration of surface water.

7.5 Subsurface Drainage

Subsurface drainage will be required for all new road pavements in order to:

1 Prevent groundwater from entering and softening or saturating the subgrade or pavement
materials.

1 Remove trapped water that enters a pavement either from the side or from beneath the
pavement.

1 Control moisture levels in subgrade material to prevent reactive soils from damaging
pavements.

1 Prevent slope instability.

1 Achieve consolidation in raised embankments over wet or unstable areas.

ed

The general location for pavement subsurface drainage shall be located as shown on Counc i | 6 s

standard drawings (Civil Works Specification Volume 3 i1 Standard Drawings ). Pavement
subsurface drainage shall be required on both sides of the roads.

Recommendations for subsurface drainage shall be made by the Geotechnical Engineer in the

Pavement Design Report wher e di fferent requir ement sstandavd
drawings are considered necessary by the Geotechnical Engineer.

7.6 Flexible Pavement Design

Asphalt surfacing of 40mm thickness or less is not considered to contribute to pavement thickness
design.
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Notwithstanding other requirements of this chapter the design minimum compacted pavement
thickness including asphalt surfacing shall not be less than 300mm on public roads or roads which

A

shall become Council 6 s asset following dedication.
A minimum 40mm of asphaltic surface shall be provided as the wearing surface.

Minimum pavement thicknesses (regardless of subgrade tests and corresponding designs) shall be
as follows:-

Subbase 150mm
Base course 120mm
Surfacing 30mm AC, residential

50mm AC, industrial and commercial,
Emulsion primer seal are not included as pavement thickness

In addition to the requirements of this manual Flexible pavement investigation and design shall
generally be carried out in accordance with Austroads Pavement Guide to Pavement
Technology i Set and the relevant RMS Supplement(s).

7.7 Rigid Pavement Design

Rigid pavements on public roads shall be designed in accordance with Austroads for rigid
pavements and approved by Councild Representative.

The minimum requirements for rigid pavements for public roads other than roundabout pavements
shall include a subbase course of 125mm bound or 150mm unbound material and a concrete
pavement thickness minimum 165mm 32Mpa (3.5Mpa flexural strength).

Jointing details for rigid pavements shall be detailed on separate design drawings and generally be
in accordance Austroads publications, RMS specifications and other Australian design publications
on concrete pavement design which may be relevant to the subject pavement. Details of documents
referenced in detailing rigid pavement designs shall be provided to Council& Representative with the
design drawings.

7.8 Asphalt Pavement Design

The following applications of asphalt for pavements may be acceptable. Details of individual
pavement designs including or nominating materials specifications if differing from Council& Civil
Works Specification shall be included in the pavement design report:

1 Full Depth Asphalt Pavements.
1 Modified Full Depth Asphalt Pavements (MFDA).

1 Deep Strength Asphalt.

1 Wearing Surface Asphalt Containing Plastomer Polymer Modified Binder.

1 Composite Pavements 1 initial Sprayed Seal on Lean Mix Concrete or Bound Subbase.
1 Open Graded Asphalt.

1 Warm Mix Asphalt.

7.8.1 Sprayed Primer Seal under Asphalt Surfacing

All asphalt surfacing shall be placed on a 7mm primer seal in accordance with the C o u n cGivil 6 s
Works Specification
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7.8.2 Edge Drains for Asphalt Pavement Layers

In order to relieve moisture from asphalt pavement layers, effective edge drains are recommended
as part of the pavement cross section of full depth, deep strength, open graded and modified full
depth asphalt pavements.

7.9 Interlocking Segmental Block Pavement Design

Interlocking segmental block pavement designs shall be approved by C o u n cRefreSentative and
shall comply with the following requirements:

1 Interlocking segmental block pavements shall consist of concrete or similar pavers.

1 All areas of paving shall be constrained by some form of approved concrete edge restraint.

1 Provide adequate surface and subsurface drainage.

1 Paving is not permitted on grades above 5%.

1 Pavers shall have a minimum slip resistance surface classification of Class W under

AS/NZS 4586 Wet Pendulum Test using Four S Rubber (simulated standard shoe sole
rubber).

Standard drawing is provided in Civil Works Specification Volume 371 Standard Drawings .

7.10 Roundabout Pavement Design

The pavement shall be designed to suit the roundabout size and design traffic loadings and vehicle
turning movements. The following pavement treatments may be considered and shall be approved
by Council ds .Representative

7.10.1 Roundabout Full Depth Asphalt Pavement Design

The pavement design report shall include justification of the selection of asphalt modulus values
used in the design and specify layer thickness and aggregate size.

Roundabouts may have pavements constructed in Modified Full Depth Asphalt (MFDA) where the
natural subgrade CBR is greater than 10% and the design traffic before factoring for torsion effects
does not exceed 5 x 106 ESAs.

7.10.2 Heavily Bound Pavement

Heavily bound pavement designs reports shall include references to heavily bound pavement
material specification and other construction requirements including individual asphalt layers and
asphalt mix type.

Unbound or bound granular materials, other than heavily bound granular materials, are not
permitted in roundabout pavements.

7.10.3 Roundabouts Rigid Pavement Design

Rigid pavements for roundabouts shall be designed with reference to the RMS®® A Concr et
Roundabout Pavement s, A guide to their design at
published by the RMS in relation to concrete roundabout pavements.
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7.11 Industrial and Commercial Area Road Pavement Design

Pavement designs for roads in industrial and commercial areas shall consider the possibility of high
volume heavy turning movements with resulting surface torsion effects and braking forces. Thin
asphalt surfacing which may be suitable for residential subdivision pavements are not considered
suitable for industrial and commercial area road pavements.

A heavily bound pavement with a thick asphalt surfacing is one alternative that could be considered
when designing pavement for these areas.

7.12 Council Standard Pavement Design

In some cases of minor pavement works on local access roads and minor roads a pavement design
report may not be necessary. These cases generally consist of pavement shoulder works of forty
(40) metres or less length, three (3) metres or less in pavement sub base width and where the
subgrade CBR is expected to be greater than or equal to three (3).

7.13 Temporary Roadwork at Temporary Road Ends

The pavement design of temporary turning heads shall be as for the through road pavement.
Consideration shall be given to:

1 The surface drainage to be provided in the interim.

1 The provision of subsurface drainage for the interim and ultimate conditions.

7.14 Temporary Side Tracks and Deviations

The design of temporary side tracks and deviation pavements required for construction shall be
carried out to ensure that:

1 The pavement will withstand the expected traffic loadings without deformation causing
interference to traffic flow, speed or safety.

1 The surfacing of the pavement will only require minor maintenance during the life of the
pavement.

The effects of surface and subsurface drainage are considered.

1 The treatment of the interfaces with existing pavements is considered including subsurface
drainage and interlocking of pavement courses.

1 Minimum pavement depth requirements also apply.

7.15 Private Access, Paths and Battle Axe Driveway

Private driveways may range from a single residential access to substantial internal road systems.
These may provide access to a range of developments from single residences to major commercial
or industrial developments involving high volumes of heavy vehicles. A design standard should be
selected which is appropriate for the scale of the development, the anticipated life of the
development and traffic type. The standard to be used may also be specified in the conditions of
development consent.

Pavements for battle axe lot driveways servicing residential properties within proposed subdivisions
shall be constructed in accordance with the requirements of Civil Works Specification  Volume 2
I Construction Section 9.2.3 Residential Lot Battle Axe Handle Driveway Pavements.
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7.16 Car Park Pavements

The design of car park pavements is to consider the variations in use and loading throughout the car
park, e.g. through routes, locations of high turning movements, heavy vehicle routes. The selected
design life of private car parks may give consideration to the life of the development, the practicality
of undertaking renewal Works and the disruptions associated with periodic maintenance and
renewal Works. A design life less than twenty (20) years will not normally be considered acceptable
for permanent construction.

All loading bays and loading zones should be constructed in concrete to resist damage from diesel
and fuel spills. Paving colours should be mottled to mask drip marks.

Car park wearing surfaces shall consist of either asphaltic concrete, rigid pavement or paving.
Paving surfacing colours which would mask pavement markings should not be selected.

The placement of surface and subsurface drainage can be critical for pavement performance and
shall be considered by the pavement designer. The impact of subsurface moisture can be influenced
by issues which include steps in subgrades due to pavement depth variations, landscaped and
irrigated traffic islands, service trenches, below ground tanks, potential groundwater problems due to
boxing and/or filling over broad areas, adjacent water quality systems (rain gardens, bioswales) and
the use of pavement surfaces for on-site stormwater detention.

The design of porous pavements is to consider subsurface drainage to the extent necessary to
ensure subgrade support. This may involve the provision of additional porous pavement courses.

Generally porous pavements are only considered suitable for areas subject to light to medium traffic.

A detailed assessment of the need for surface and subsurface drainage must be made in the
individual case.

Design standards applicable to a particular development may also be specified within the conditions
of Development Consent.

7.17 Concrete Shared Paths

Concrete shared paths shall be constructed in accordance with the requirements of Section 10.2.4
New Reinforced Concrete Paths and Council& standard drawing in Civil Works Specification
Volume 31 Standard Drawings except where shared paths are proposed to be used for vehicle
access for maintenance activities or similar. In these cases a specific design of the shared path
pavement shall be detailed on the design drawings.

7.18 Pavement Surfacing

In addition to the requirements of this section of the guideline, other general requirements for
pavement surfacing materials, thickness and finishes are specified in Civil Works Specification
Volume 2 1 Construction . However, where a particular circumstance is not covered in that
specification an appropriate treatment shall be discussed with Council& Representative prior to
C o u n caccéptasce for the use of the appropriate treatment.
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Section 8 - Design of Bridges and Structures

The design of structures such as bridges, large drainage structures and retaining walls shall be
carried out in accordance with the current relevant Austroads publications, Australian Standards and
Australian Rainfall and Runoff.

Certification will be required from a practising Civil/Structural Engineer stating that the design has
been prepared in accordance with the required guidelines and standards.

Design certification shall also be provided at construction stage to address the adequacy of the
proposed formwork and construction methodology. Refer to Civil Works Specification  Volume 2
I Construction for requirements.

Inspection certification from a certified practising Civil/Structural Engineer will be required confirming
that construction has been carried out in accordance with the approved design. Refer to Civil
Works Specification Volume 2 i Construction for requirements.

The design and manufacture of all precast structures shall be certified by a certified practising
Civil/Structural Engineer as being in accordance with relevant standards. Refer to the Civil Works
Specification Volume 2 T Construction for requirements. Prior to approval for use of precast
products all relevant technical information for installation shall be submitted together with the
certificationt o Counci |l 6s . Representative
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Section 9 - Design of Property Access, Car Parks, Paths and
Cycleways

9.1 General

This chapter outlines the minimum design requirements for property access, car parks, paths and
on-road cycleways. In addition to designs being in accordance with this specification, they shall also
be designed in accordance with the appropriate Austroads publication, RMS supplements and
Council 6s st a(Cidillworks Specdicaiion g ¥olume 31 Standard Drawings ).

9.2 Vehicular Accesst o Properties

9.2.1 Earthworks

When earthworks are required, the access shall be considered as a road for the purpose of design

and constructed accordingly. Refer to Error! Reference source not found. Error! Reference

urce not found. of this specification and Section571 Si t e Cl earing and Bul k Eal
Civil Works Spec ification Volume 2 i Construction.

9.2.2 Urban Property Access

Urban property vehicular accesses include entrances from a single dwelling to major developments,
such as regional shopping centres, car parks, or entertainment venues.

The design of the vehicular access needs to consider:

Type of frontage road.

Land use of the property.

Type of vehicle likely to use the access.

Traffic using the access.

Street and property drainage.

The existing and proposed utility services.
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Street trees and street furniture.

Vehicular access crossings of the road verge for residential developments shall be in accordance
with the standard drawing in Civil Works Specification Volume 371 Standard Drawings .

Entrances to major developments such as shopping centres need to be analysed thoroughly to
minimise their effect on the through traffic flow. The intersection of such accesses with the frontage
road may be required to be treated the same as the intersection of two public roads.

Where a minor road type access is required with kerb returns and drainage pits cannot be provided
in the public roadway a dish gutter shall be provided in accordance with the standard drawing in
Civil Works Specification Volume 371 Standard Drawings .

The width of the vehicular access or driveway, and the layout should:

1 Provide single manoeuvre turns by the design vehicle.

1 Provide adequate clearance between the design vehicle's turning path and physical
constraints within the property.

1 Avoid reversing movement into or out of the development (except in the case of individual
residential houses).
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1 Provide safety for pedestrians by ensuring adequate sight distance.

1 Minimise pedestrian / vehicle conflict areas and control vehicle speed across verges.

For local roads with low travel speed and driver expectation of interference reduces the likelihood of
conflict. Minimum Gap Sight Distance (MGSD) of four (4) seconds relative to the design speed
should be available for vehicles entering or exiting from a property. The requirement to comply with
MGSD will not apply to individual residential houses in built up areas.

9.2.3 Rural Property Access

Treatment of access to rural properties is dependent upon several criteria including through traffic
volumes, turning volume, design vehicle type, single or divided carriageway, land use and general
topography.

The location for a point of access will be governed by the following:

Sight distance (particularly at night).

Median width / storage space (if available).

Largest design vehicle to utilise the facility.

Distance to intersection.

Possible confusion with intersections.

Deceleration / acceleration movements.

Drainage and flooding.

The existing and proposed utility services.

=A =4 =4 =4 4 4 -4 -4 -4

Site restrictions.

There should be adequate sight to and from the access point. Safe Intersection Sight Distance must
be provided for the through traffic and five (5) seconds Minimum Gap Sight Distance (MGSD) 1.10m
to 0.65m height sight line for entering vehicles. Care should be taken to ensure MGSD is not
affected by the location and height of roadside furniture, especially for accesses located on the
inside of horizontal curves. Roadside landscaping, trees or structures are not to interfere with
horizontal and vertical sight lines.

A single unit truck shall be the minimum design vehicle for any rural access. However, accesses
should be designed for the largest vehicle likely to use them (e.g. semi trailer, B-double).

To enhance safety for the turning vehicle and minimise interference to through traffic a widened
shoulder or short auxiliary lane may be required for right turning vehicles on dual carriageways.
Similarly on two (2) lane two (2) way roads shoulder widening will be required to enhance safety for
all movements.

Sufficient length between the edge of road and any gate shall be available to store the parked
design vehicle to allow for the occupants attending a gate. Where the design vehicle is a single unit
truck then fifteen (15) metres should be allowed and in the case of an articulated vehicle twenty-two
(22) metres is the required offset.

At locations where there is high demand for articulated vehicles (e.g. timber mill, quarry, truck
station etc) a road intersection layout shall be required.
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9.2.4 Residential Battleaxe Driveways

Designs for battleaxe corridors for urban residential developments shall include provisions for the
following:

1 The driveway is to include gutterand pat h crossings in accordance
drawings in Civil Works Specification Volume 31 Standard Drawings .

1 A pavement design in accordance with Civil Works Specification Volume 2 1
Construction or an approved pavement design report.

1 The continuation of the driveway into the main body of the lot to allow access to useable land
either where the construction of that driveway at a later date would impact on adjoining
property or where topography, natural obstructions or poor ground conditions would make the
driveway construction expensive.

1 Unless a larger design vehicle is intended, the design vehicle for bends in driveway alignment
shall be a single unit truck (small commercial removalist vehicle). Pavement widths shall be
increased to accommodate tracking of design vehicles.

1 In long and multiple user driveways passing bays shall be provided at appropriate intervals
and at unavoidable blind crests, side roads and curves.

1 The driveway gradient on the approach to the road boundary shall comply with Counci | 6s
standard drawing in Civil Works Specification Volume 37 Standard Dr awings .

1 The driveway gradients and surface material specification shall satisfy the relevant Australian
Standards and Building Code of Australia requirements including those regarding slip
resistance for pedestrian access and mobility.

1 The collection and discharge of driveway stormwater runoff including runoff from uphill areas.
Driveway runoff is not permitted to flow onto any footpath, shared path or carriageway.

1 Any batters or retaining structures shall not restrict development over adjoining land or pose
risks of instability or erosion.

1 Any requirements imposed in relation to fire either through the Building Code of Australia or in
Bush Fire Prone Areas, the NSW Rural Fire Services (such requirements may include controls
on gradients, driveway widths, clearances and design vehicles for various travel paths).

1 Completed Works shall satisfy cover and clearance requirements for any utility authority mains
and installations.

1 Completed Works shall allow unobstructed routes for the future provision of private service
pipes (where this cannot be achieved those services or appropriate conduits shall be installed
in full as part of the Works).

9.2.5 Multi -unit Residential, Commercial and Industrial Battleaxe Driveways

Battleaxe corridors for large residential, commercial and industrial developments shall be designed
with jointed reinforced concrete, concrete pavers or clay pavers. Kerb will be required on at least
one side of the pavement. The design of the driveway shall include provisions for the following:

1 The driveway is to include gutter and path crossings in accordance with C o u n cstahdérd
drawings in Civil Works Specification Volume 31 Standard Drawings .

1 A pavement design, in accordance with an approved pavement design and /or report.

1 Unless a larger design vehicle is intended, the design vehicle for bends in a driveway
alignment shall be a single unit truck. Pavement widths shall be increased to accommodate
tracking of design vehicles.

1 Where a driveway layout is approved as a single lane width, passing bays shall be provided at
appropriate intervals and at unavoidable blind crests, side roads and curves.
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1 The driveway gradient on the approach to the road boundary shall comply with Counci | 6s
standard drawings in Civil Works Specification Volume 31 Standard Dra wings .

1 The driveway gradients and surface material specification shall satisfy the relevant Australian
Standards and Building Code of Australia requirements including those regarding slip
resistance for pedestrians and access and mobility.

1 The collection and discharge of driveway stormwater runoff including runoff from uphill areas.
Driveway runoff is not permitted to flow onto the path.

1 The grading of vacant areas within the corridor shall suit adjacent property levels at the
boundary.

1 Any batters or retaining structures shall not restrict development over adjoining land or pose
risks of instability or erosion.

1 Any requirements imposed in relation to fire either through the Building Code of Australia or in
Bush Fire Prone Areas, the NSW Rural Fire Services (such requirements may include controls
on gradients, driveway widths, clearances and design vehicles for various travel paths).

1 Completed Works shall satisfy cover and clearance requirements for any utility authority mains
and installations.

1 Completed Works shall allow unobstructed routes for the future provision of private service
pipes (where this cannot be achieved those services or appropriate conduits shall be installed
in full as part of the Works).

9.2.6 Rural Residential Battleaxe Driveways and Internal Driveways

Battleaxe corridors for rural residential developments shall be constructed as a minimum of asphalt
surfaced, flexible road pavement. The design of the driveway shall include provisions for the
following:

1 The driveway is to include, as applicable, table drain, gutter and path crossings in accordance
with C o u n cstahdéard drawings in Civil Works Specification Volume 3 i Standard
Drawings .

1 A pavement design in accordance with an approved pavement design report.

1 The continuation of the driveway into the main body of the lot to allow access to useable land
either where the construction of that driveway at a later date would impact on adjoining
property or where topography, natural obstructions or poor ground conditions would make the
driveway construction expensive.

1 The continuation of the driveway into the main body of the lot to the vicinity of any approved
building envelope.

1 Unless a larger design vehicle is intended, the design vehicle for bends in driveway alignment
shall be a single unit truck. Pavement widths shall be increased to accommodate tracking of
design vehicles.

1 In long and multiple user driveways, passing bays shall be provided at appropriate intervals
and at unavoidable blind crests, side roads and curves.

1 The driveway gradient on the approach to the road boundary shall comply with Counci | 6s
standard drawings in Civil Works Specification Volume 371 Standard Drawings .

1 Where practicable, the design of driveway levels, crossfalls and batters to allow sheet flow to
cross the driveway in a manner which does not cause any concentration of stormwater flow or
erosion potential. Where sheet flow across the driveway may create a nuisance to adjoining
properties or cause erosion, the collection and discharge of driveway stormwater runoff
including runoff from uphill areas is required. Driveway runoff shall be collected and piped to
the street drainage, Council drainage system or watercourse.

Revision date: Sep-17 Page 44



Civil Works Specification Volume 17 Design Central Coast Council - Gosford Office

Where the collection and discharge of driveway stormwater runoff is required, in part or in full,
based on hydrologic and hydraulic calculations the driveway will be provided with standard
profile gutters and kerbs, or formed shotcrete drains, or turfed drains (where grades< 8%).

Any batters or earth retaining structures shall not restrict development over adjoining land or
pose risks of instability or erosion.

Any requirements imposed in relation to fire either through the Building Code of Australia or in
Bush Fire Prone Areas, the NSW Rural Fire Services (such requirements may include controls
on gradients, driveway widths, clearances and design vehicles for various travel paths).

Completed Works shall satisfy cover and clearance requirements for any utility authority mains
and installations.

The future provision of private service pipes and poles should be considered.

9.2.7 All Weather Access in Private Property

The standard of roads over and within rural properties may vary depending primarily on:
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The intended duration, frequency and type of rural use.

The route terrain and ground conditions.

Risks to users. e.g. provision of safety barriers, type of surfacing for traction, flooding.
Risks to the Environment. E.g. erosion, pollution, watercourse ecology, flood levels.

Use for bush fire fighting purposes and as fire escape routes.

Construction difficulty, particularly achieving compaction and sealing on steep gradients.
Maintenance considerations including the potential for obstruction of drainage pipes.

As a guide, a road to a rural residence would require:

|l

A single lane minimum four (4) metre wide flexible road pavement, table drains (pavement
courses are extended to free drain into table drains), batters and provision for cross drainage.

Passing bays provided at appropriate intervals and road widening at any blind crests, side
roads and curves.

Unless a larger design vehicle is intended, the design vehicle for bends in road alignment shall
be a single unit truck. Pavement widths shall be increased to accommodate tracking of design
vehicles.

A single coat bitumen seal centrally aligned three (3) metres wide. The pavement seal shall be
widened to six (6) metres at sections of road containing passing bays, widening for tracking
and through blind crests, side roads junctions and curves.

A pavement designed in accordance with an approved pavement design report. A pavement
report is to include details of any necessary subsoil drainage.

High side grassed table drain developing into a lined drain where scour may become an issue.
Low side provision for road runoff to sheet flow away.

Minor cross drainage shall nominally be five (5) year ARI capacity. Trafficable depths for
twenty (20) year ARI flows. Depth indicators shall be provided. Refer also to Chapter 6.7

Water Cycle Management of Central Coia elationd® u n c i

access to rural properties affected by flooding.

Major cross drainage, box culverts and small bridges provided nominally five (5) year ARI.
Trafficable depth for twenty (20) year ARI with depth indicators. Refer also to Chapter 6.7

Water Cycle Management of Centr al Coia elationd® u n c i

access to rural properties affected by flooding.
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1 Cross drainage lines shall extend to the alignment of the table drain invert.
1 Headwalls and associated rock protection shall be provided to cross drainage.

1 The gradient on the approach to the road boundary shall comply with the relevant part(s) of
AS2890 - Parking Facilities Set .

1 Cut and fill batters shall be adopted for the ground conditions such as not to pose risks of
instability.

1 All cut and fill batters (and other remaining disturbed areas) shall be protected from erosion by
vegetation.

1 Any requirements imposed in relation to NSW Rural Fire Services (such requirements may
include controls on gradients, driveway widths, clearances and design vehicles for various
travel paths).

1 Completed works shall satisfy cover and clearance requirements for any utility authority mains
and installations.

1 The future provision of any private service pipes and poles should be considered.
1 Consider the need or desirability of safety barriers, guide posts, reflectors and warning signs.

9.3 Car Park Design

9.3.1 Non-domestic Parking Areas and Design Standards

Noni domestic parking areas shall be designed applying the requirements of AS2890 - Parking
Facilities Set as a minimum. The requirements of Councilé surrent DCP shall also be addressed in
the design.

The designer shall consider but not limited to:

Design vehicles.

Pedestrian, cyclists and persons with disabilities.

Driveway widths.

Parking bays and aisle dimensions.

Driveway locations.

Driveway intersections with public roads.

BCA fire requirements.

Bush Fire Protection requirements.
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Drainage and flood impact.

9.3.2 Design vehicles
The design shall provide for all design vehicles expected to use the development.
Allowances for manoeuvres of commercial vehicles within the public roadway and in the entry

dri veway shall be appropriate for the vehiclebs
those vehicles.

Access by inappropriate vehicles shall be constrained where practicable. Internally vehicles shall be
controlled by physical barriers and signage.
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9.3.3 Layout Compliance

The layout shall be consistent with the approved development plan particularly in respect of:
1 Fixed setbacks.

1 Fixed aisle and parking bay geometry.

1 The locations and treatment of entries and exits.

The layout shall address detailed building design matters including:
1 The intrusion of structural components such as columns.

1 The overhead intrusion of ramps, escalators and stairs.

1 Ground clearance and headroom.

9.3.4 Travel Paths for Pedestrians, Cyclists and Persons with Disabilities

The design of internal driveways, paths and parking areas to be used by pedestrians, cyclists,
delivery persons or persons with disabilities shall be appropriate for that usage.

The designer shall consider and make provision for:

1 Desirable travel routes.

1 Protection measures for travel path users.

i BCA Compliance.

1 Facilitating use by persons with disabilities.

1 Avoiding conflicts with travel paths of commercial vehicles or concentrations of cars.

9.3.5 Access Driveways

Access driveway layouts shall be appropriate for use by the types of vehicles accessing the
development and regarding the traffic and geometric characteristics of the public road.

9.3.6 Adequate sight distance shall be available for drivers le aving the site to
vehicular traffic on the road and pedestrians on the path having regard as
appropriate to the speed of vehicles on the road and the lane configuration of
the road . (Refer to Section 9.2.1 Earthworks

When earthworks are required, the access shall be considered as a road for the purpose of design
and constructed accordingly. Refer to Error! Reference source not found.Error! Reference
source not found. of this specification and Section 5 I Site Clearing and Bulk Earthworks of
C o u n Civil Wasks Spec ification Volume 2 i Construction.

Urban Property Access)

9.3.7 Vehicular Control Points and Gates

Queuing areas shall be adequate for any vehicular control points and shall consider:
1 The user class.

1 The road traffic volume.

1 Entry/exit performance.
il

The capacity of the car park.
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1 Parking turnover patterns.
il Control point operation.

1 Providing for persons having disabilities.
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9.3.8 Elevated Ramps and Ramps to Basements

The use of ramped sections of internal driveways and parking areas shall incorporate provisions for:

il
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Meeting acceptable gradients generally, at approaches to boundaries, control points and gates
and as appropriate for use by the disabled where relevant.

Appropriate alignment for the design vehicle usage.

Achieving adequate sight distance for entering and emerging vehicle drivers.

Separation of car parking bays from the ramp ends.

Separation of any pedestrian crossing and informal pedestrian route from the ramp ends.

9.3.9 Vehicular Traffic Control

The use of road humps shall consider pedestrians, other modes of access and be appropriate for
use in accordance with geometry requirements for:

f
il
f

AS/NZS2890.1 1 Parking Facilities Part 1 : Off-street car parking Type 1.
AS/NZS2890.1 T Parking Facilities Part 1 : Off-street car parking Type 2.

AS1742.13 i Manual of uniform traffic control devices Part 13: Local area traffic
management .

9.3.10 Commercial Vehicle Manoeuvring

The design shall provide for travelling, turning, standing, reversing and other activities associated
with the servicing of the development by commercial vehicles in respect of:

il
il
f
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The appropriate classes of design vehicles.
The frequency of visits made by commercial vehicles.

The allocation of service bays, servi ce .eatheea afy
area of the development set aside for the manoeuvring, parking and loading or unloading of
commercial vehicles for the delivery or removal of goods, freight or waste).

The suitability of any area of the development in addition to the service area which shall be
used by commercial vehicles in common with other vehicles.

Conflicts with other vehicle travel paths.

Avoidance of pedestrian travel paths.

Turning circles including reversing while turning, and swept travel paths.
Loading/unloading operations.

Roadway widths.

Overhanging of medians, islands, landscaping.

Mountable design of kerbs, medians, islands and roundabouts.

Clearances to adjacent buildings and obstructions, lighting and signposting poles.
Separation from pedestrians.

The provision of signs and pavement markings to keep commercial vehicle travel paths
separate from car parking.
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9.3.11 Protection of Pedestrians

Adequate measures shall be provided to separate vehicular and pedestrian traffic including the use
of:

Kerbs or low barriers.

Bollards.

Hand railings or fencing including childproof fencing.
Pedestrian refuges.

Kerb blisters in roadways.

Marked pedestrian crossings.

Grade separation using footbridges or underpasses.
Alternate travel paths.

Ramps in kerbs for prams, trolleys, wheelchairs and scooters.
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Separation of any pedestrian crossing and informal pedestrian route from the ends of vehicle
driveway ramps.

9.3.12 Shopping Trolley Bay Locations

The locations of shopping trolley bays shall be considered at the detailed design stage with regard
to the following:

1 Access to the bays should at all times be clear of commercial vehicle manoeuvring areas and
where practicable circulating traffic routes.

1 The proximity should be open and well lit for user personal safety and to enhance visibility of
trolleys abandoned on the surrounding.

1 Surface gradients should be minimal to allow ease of control of the trolleys.

1 Surface drainage flows should be minimal so as not to discourage use of the bays in wet
weather.

9.3.13 Bicycle Parking Facilities

The design of bicycles parking facilities and their access shall make provision for:
1 The class of bicycle parking facility.

1 The type and set out of parking rails and racks.

1 The need for lighting.

1 The need for weather protection.

1 Specified clearances to pedestrian and vehicular traffic.
ll

General avoidance of immediate proximity to pedestrian doorways, attachments for blinds and
awnings, pavement service access covers, street furniture, bus stops, loading zones,
pedestrian crossings and areas over which car doors may be opened.

1 Signage for locating and using the facilities.

Security, access and ease of use for the relevant class of facility.
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9.3.14 Pavement Surfaces

Pavement surface finishes shall be appropriate for roadways, accesses, pathways, ramps including
pram ramps, parking area and loading dock pavements in respect of use by:

il
il
f
f
il
f

Motor vehicles including motor cycles and motorised wheelchairs.
Bicycles and wheelchairs.

Pedestrians.

Persons with disabilities.

Persons with prams.

Manual handling of goods.

The design shall provide for:

f
il

Tactile markers.

Colour contrasting with their surroundings of tripping hazards such as kerbs, wheel stops and
low barriers.

Raised pavement markers specified shall not be greater than 3mm in height.
Lipless kerb crossings for trolley access on main pedestrian paths.

Physical controls or traffic management devices shall not obstruct or impede access or create
a hazard on travel paths by reducing the available width to less than one (1) metre or forcing
unsafe manoeuvres.

9.3.15 Gradients for Pavement Areas

The grading of pavement areas shall comply with requirements for:
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Domestic driveways.

Maximum gradients for vehicular traffic aisles.

Maximum length wise gradients for car spaces.

Maximum crossfalls for car spaces.

Minimum gradients for pavement surface drainage.

Minimum gradients for pavement edge drainage.

Changes of gradients in driveways.

Gradients at vehicular control points and associated queuing areas.
Gradients in access driveways approaching boundaries.

Gradients across paths.

Where applicable maximum longitudinal gradients for cyclists, pedestrians, persons with
disabilities and associated vehicles.

Where applicable maximum crossfalls for cyclists, pedestrians, persons with disabilities and
associated vehicles.

Maximum gradients and crossfalls including superelevation for circulation roadways and
ramps.

Containment of shopping trolleys.

Maximum gradients for special loading/unloading parking spaces.
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9.3.16 Signage

Appropriate street signage shall be included for:

il

il
il
f

Signifying car park entries.
Signifying other entries.
Warning of vehicles entering traffic.

Warning of aged or disabled pedestrians or schoolchildren.

Appropriate signage shall be included within the site for:

f
f
il
f
il
f

]

Controlling traffic movement and driver behaviour.

Warning of hazards for vehicles or persons.

Identifying sections or rows of car parking spaces.

Identifying bus routes and lay-bys.

Identifying en-route car, motor cycle and bicycle parking and roadway destinations.

Directing pedestrians to travel paths, stairs, lifts and amenities and showing the layout of the
development.

Assisting persons with disabilities.

Controlling noise, car lights or other environmental nuisances.

9.3.17 Landscaping

The landscaping design shall address:

f
f
f
f
f
f

Instances where there is a need or likelihood that vehicles will overhang kerbs.
Avoidance of creating obstructions against parking spaces.

The performance and sufficiency of street lighting and proposed development lighting.
The adequacy of sight lines for vehicular traffic entering and exiting the development.
The adequacy of sight lines for users of all internal travel paths.

The visibility of signage.

9.3.18 Surface Drainage

The proposed stormwater drainage system and pavement grading shall prevent nuisance flooding of
the pavement at:

il
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Areas of car spaces used to get into or alight from vehicles.
Main pedestrian and other travel paths.

Pram ramps.

Approaches to pedestrian crossings.

Approaches to intersections.

Special loading and unloading spaces.

Accessible parking spaces.

Loading docks.

Bicycle parking facilities.
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1 Taxi ranks and bus stops.

The proposed stormwater drainage system with the pavement grading shall prevent any flooding of
the pavement at:

1 Any building doorway or stairway.
1 Any pavement or floor drained directly or indirectly to a sewer.

1 Any vulnerable surface installation or pit containing machinery, electrical equipment, pipe
inlet/outlet fittings or storage tank for the servicing the development.

9.4 Footpaths and Shared Paths

9.4.1 Design Standards and Guidelines
Footpaths and Shared Paths shall be designed with reference to, but not limited to the following:

1 AS1742.10 i Manual of uniform traffic control devices Part 10 . Pedestrian control
and protection ,

AS1743 7 Road signs 1 Specifications ,

AS2890 - Parking Facilities ,

Austroads Guide to Road Design , including Part 6A: Pedestrian and Cyclist paths ,
RMS NSW bicycle guidelines

Relevant RMS supplements,

Councils current DCP, and

=A =/ =4 =4 A4 -4 A

9.4.2 Designing for Pedestrians and Mobility Impaired

Consideration shall be given to designing for pedestrians in applicable aspects of the design of
roads and road related areas.

Unless otherwise excluded through a Development Consent, provision shall be made for the use of
all public pathways by the mobility impaired. In this regard a Development Consent involving roads
in excess of appropriate gradients excludes this compliance for paths.

Provision for use by mobility scooters shall be made where such use is likely or where required by
an approval. Examples include access for aged care facilities, shopping centres and in passive
recreation areas.

9.4.3 Paths in Road Reserves

New paths shall be minimum 1.2m wide. Where adjoining the kerb and gutter the minimum path
width shall be 1.5m and shall comply wi t h C o u n@ivil IWbks
Specification Volume 37 Standard Drawings .

Paths in road reserves should have a longitudinal grade the same as the roadway. Where grades
exceed 16% special consideration shall be given to alternative access for pedestrians.

Cross falls on paths shall be between 2% and 2.5% sloping towards the kerb.

Consideration shall be given to the requirements of lot access, the volume and type of pedestrians
and Service Authority requirements for existing and proposed utility services.

Council 6s Fl oodpl ain Risk Management pl ans.
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Kerb ramps shall be provided at road crossing points. Kerb ramps shall be designed and
constructed in accordance with C 0 u n cstarlddrdsdrawings in Civil Works Specification  Volume
37 Standard Drawings .

9.4.4 Public Paths Outside Road Reserves

Public paths may be required to be constructed outside a road reserve to:
1 Complete a path system.

1 Be used in conjunction with an overland flow path work.
1 Provide access to a specific facility.

1 Facilitate a maintenance activity.

1 Provide for recreational, scenic or tourist purposes.

Paths shall be shown on design drawings where:
1 The requirement for a path is nominated in other Chapters of C o u n ccurrend BCP.
1 Nominated by an applicant as part of the development Works.

1 Required separately by conditions of a Development Consent.

The standard of design may vary depending on the volume and type of pedestrians expected,
streetscape, public safety and other considerations. A maximum grade of eight horizontal to one
vertical (8:1) typically applies to a concrete public path not located adjacent to a road. Austroads
publications shall be referenced when designing paths.

Path pavements shall be constructed in accordance with Counci | 6s st andGwvld dr
Works Specification Volume 37 Standard Drawings .

Al ternate det ai | s t o Council 6s standard drawi ng
circumstance. Appr ov al from Council 6s R e pReferste ®eéckon i7v-e wi |
Design of Pavements .

The design of off-road pathways may require consideration of matters not encountered in providing
paving in formed road paths including:

Catch drains to control uphill runoff.

Protection of batters.

Provision of handrails, barriers, fences or bollards.

Cross drainage.

Additional lighting.

Public safety.

=A =4 =4 4 a4 -4 -4

Minimisation and facilitation of maintenance activities.

9.4.5 Public Pathways used as Overland Flow Paths
Pathways used as overland flow paths shall generally have:
1 A preferred cross fall of 2.0%.

1 An integral 150mm kerb on the low side unless flows are of such a magnitude to warrant
special treatment.
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1 Sufficient capacity to carry the flows with required freeboard.

1 Velocity x depth flow criteria for safety to be less than 0.4m.

Other forms of pathways for overland flow paths may be considered by Council. Concepts shall be
discussed with Council& Representative prior to preparation of detailed designs.

9.4.6 Pathways used as Shared Bicycle Facilities

Where a public pathway is stipulated as a shared path the applicable design requirements for
cycleways and bicycle facilities are also to be met.

9.4.7 Ramps and St airs

The provision of stairs will only be permitted in steep sections of pathways where no reasonable
alternative or ramp arrangement can be provided and the limitation of use of the pathway is
acceptedby Council 6s Representative.

Ramps in excess of fourteen horizontal to one vertical (14:1), other than footpaths adjacent to the
kerb, and steps shall be provided with handrails, tactile indicators and lighting.

Specific design details including geometric and structural design shall be provided for ramps and
stairs. RefertoCounci | 6 s st an @ialrwbrksdSpecifidatiog s Voilume 3 i Standard
Drawings .

9.5 Shared Paths, Cycleways and Bicycle Facilities

Consideration shall be given for cyclists in all aspects of road design and roads related areas.

Shared paths and other facilities such as cycle parking facilities shall be included in the design

where specifically nominatedinad evel opment consent ,curceht®@R Gosferd of C
Bike Strategy or other applicable documents.

Shared paths and bicycle facilities shall be designed in accordance with the requirements of
Austroads publications and RMS supplements. Issues not covered by Austroads publications shall
be discussed wit h  C o uReprdsdntatise.

Where shared paths, cycleways and bicycle facilities are required all related issues including the
following shall be considered and detailed on the design drawings:

1 Location, horizontal and vertical alignment.

1 Width (2.5m minimum) and cross fall.

1 Drainage.

1 Signage and pavement markings for pedestrians, cyclists and motorists.

1 Vertical and lateral clearance to structures, top of embankments, hazards.

1 Minimisation of projections into the cycleway (service pits etc).

1 Maintenance and access crossings. Thickening, reinforcing and highlighting of such areas.

1 The provision of adequate safety railings.

1 The provision where warranted of shared path hand railings at intersections and road
crossings.

1 The need for the provision of lighting.

Measures to ensure the distinctiveness of presence and continuity of cycleways, e.g. through
changes in pavement types or character of the facility.
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Section 10 - Stormwater Drainage Design

10.1 General

The Civil Works Specification Volume 1 i Design shall be read in conjunction with the Civil
Works Specification Volume 2 i Construction chapt er s cuwrént BC® and Couhcd s
Policies and Plans relating to flooding.

The broad objectives seek to achieve an optimum urban environment within the principles of
ecologically sustainable development.

Stormwater objectives are seen as being achieved when:

1 The planning, design and construction of new facilities is adequate to service new and future
developments consistent with both the engineering, environmental, asset management and
planning best practice.

1 There is compatibility with existing facilities, operational methods, and maintenance
techniques.

1 The facilities provide adequate environmental, community, and asset protection consistent
with the accepted design and construction requirements set out in this document and with
developments in technology as approved from time to time.

1 Whole of catchment based approach for design is taken.

10.2 Design Philosophy

10.2.1 General

Designs for Stormwater Drainage shall be prepared adopting the approaches used in Australian

Rainfall and Runoff , Published by Engineers Australia and Australian Runoff Quality 1 A
guide to Water Sensitive Urban Design , Published by Engineers Australia. Other current
Australian published design guides for example Austroads and Australian Standards may also be
applied to particular design situations. Design parameters specified in this document shall be used
unless agreementismadewithCounci | 6 s tiRdgusesakematd parameters.

The stormwater drainage design for new subdivisions shall be based on a Flood Study undertaken
previously by a suitably qualified professional as deemed appropriat e by Counci |l 6s Repi

All designs shall be calibrated to the current flood study whichisavai | abl e on Counci | ¢

10.2.2 The Major / Minor Stormw ater Systems

The provision of stormwater drainage consists of a pipe system for controlling nuisance flooding
(minor system) combined with a continuous overland flow path or floodway system (major system)
to accommodate less frequent flood events and flows in excess of the minor systems. The major /
minor concept may be described as a 'system within a system' for it comprises two distinct but
conjunctive drainage networks.

All new urban development shall be provided with a major drainage system designed with sufficient
capacity and freeboard to ensure that flood flows up to 100 year Average Recurrence Interval (ARI)
do not encroach upon private land.

The major drainage system typically consists of the arrangement of pavements, roadway reserves,
engineered flow paths and waterways, detention basins, flood protection levees, and major cut-off
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drains planned to convey a design flow up to 100 year ARI in conjunction with the available capacity
of the minor drainage system.

10.2.3 Provision for Failure

If failure of stormwater drainage system components occurs during periods of extreme rainfall, the
risk to life and property could be significantly increased.

It is important to ensure that the combined major/minor system can safely cope with reasonable
surcharge due to blockages and flows in excess of the design ARI.

In establishing the layout of the pipe network, designers shall ensure that surcharge flows will not
discharge onto private property during flows up to and including 100 year ARI.

For flows in excess of 100 year ARI, designers shall ensure that the likelihood of nuisance flooding
or damage to private properties is considered and minimised and the likelihood of catastrophic
consequences are considered and averted.

All stormwater detention basins and ponds involving dams shall be assessed by the designer under
the Dams Safety Committee (DSC) guidelines. The assessment report shall be submitted to Council
for concurrence and referred by the designer to the DSC where required.

10.2.4 Natural Drainage Paths

The minor and major drainage systems shall be planned and designed to conform to natural

drainage patterns and discharge to natural drainage paths in the catchment. If the designer deems

that natural drainage paths require modification to accept the higher peak flows resulting from urban
development the designer shall seek advicef r om Counci | 6 sbefBre proceedirgmwithat i v e
the drainage design.

Runoff must be discharged from a development in a manner that will not cause adverse impacts on
downstream property, stormwater systems, natural watercourses or become a source of hazardous
material. In general, runoff from development sites within a catchment shall be discharged at the
existing natural drainage outlet(s). If the designer wishes to change discharge points or
apportionment of catchment flows between discharge points, they must demonstrate that the
change will not have unacceptable adverse impacts on downstream properties or stormwater
systems.

10.2.5 Surface Flow s

Surface flow safety criteria must be applied to minimise both nuisance flooding and major hazards
from flooding of roadways, buildings, and other areas that have regular public access.

10.2.6 Interallotment Drainage

Interallotment drainage shall be provided for every allotment which does not drain directly to its

street frontage. The interallotment drainage shall be deep enough to serve the entire allotment;
property inlets shall be constructed at the | ow
standard drawings in Civil Wo rks Specification Volume 37 Standard Drawings . Refer to 10.7
Interallotment Stormwater Drainage for further details.

10.3 General Requirement for Development s

The level of runoff control required is dependent on the type of development proposed.
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Flow control requirements are stipulated for the following:
1 new development,
1 redevelopment of existing sites,

1 augmentation of existing stormwater systems.

10.3.1 New Developments

Each new development shall be considered individually with regard to existing and proposed
drainage systems, location in the catchment and other matters relating to stormwater.

Generally, it can be expected for new development proposals that, the post-development peak flow
from the outlet point(s) of the site to the downstream public drainage system or receiving water shall
not exceed the pre-development peak flow for both the minor and major system design storm ARI.

Pre-development peak flow shall be the estimated flow from the site based on known or estimated
catchment conditions prior to the new development.

To reduce peak outflows, the stormwater system may be provided with flow attenuation measures

such as infiltration devices, detention basins and water quality control ponds and/or the
compensating augmentation of existing drainage systems. Refer to Counci | 6 sSDCRur r en
Chapter 6.7 Water Cycle Management

Design storm ARIs for the minor and major drainage systems shall be selected in accordance with
Section 10.4.2 Design Average Recurrence Intervals of this specification.

The provision of additional stormwater infiltration, retarding, detention, storage or other control
facilities may be required by Council after consideration of relevant stormwater drainage analysis
and concept plans required as part of the development application documentation.

10.3.2 Redevelopment of Existing Developed Sites

Each redevelopment proposal shall be considered individually with regard to existing and proposed
drainage systems, alteration or abandonment of existing infrastructure, location in the catchment
and other pertinent matters. Preferred treatment of abandoned infrastructure is removal of the
disused asset. Other optionss h a | | be approved by Council 6s Repre

Redevelopment includes land redevelopment and subdivision redevelopment.

Land redevelopment is considered to be the redevelopment of single lots or multiple adjacent lots
where all of the stormwater system will be privately owned. This includes both Unit and Dual
Occupancy developments.

Subdivision redevelopment is considered to be redevelopment where all or parts of the stormwater
system will become part of the public drainage system.

Generally, it can be expected for redevelopment sites that, the post-redevelopment peak flow from
the outlet point(s) of the redevelopment site to the existing downstream public drainage system or
receiving water shall not exceed the pre-redevelopment flow for both the minor and major system
ARI.

The pre-redevelopment peak flow shall be the estimated flow from the site based on the
development conditions (including any existing flow attenuation facilities) prior to redevelopment.
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The degree of runoff control required will depend on the scale of the development and the net
change in impervious area. Flow control will be required for any redevelopment where the density
(measured as the total equivalent impervious area) of the redevelopment is greater than that of the
existing development.

The stormwater drainage design for redevelopment site is to ensure that the redevelopment does
not create or worsen any capacity problems in the existing public drainage system. This will
generally require the construction of on-site and / or off-site public detention / retention systems and
/ or the compensating augmentation of existing drainage systems.

The minor and major system design storm ARIs referred to shall be those appropriate for the
existing development in accordance with Section 10.4.2 Design Average Recurrence Intervals of
this specification. Note that these are the ARIs that the existing public drainage system should have
been designed for, not the as-constructed capacity of the system.

The requirements for the provision of stormwater retarding, detention, storage or other control
facilities shall be determined by Councild s R e p r e sfierrconsideriatiore of relevant stormwater
drainage analysis and concepts plans required as part of the development application

documentation. Augment ati on of Council 6s existing dra

na

onsite detention systems subject to approva | by Council s Representative

10.3.3 Stormwater System Augmentation

Stormwater system augmentations are undertaken in existing urban catchments to alleviate flood
hazards due to under-capacity minor and/or major drainage systems. The main objectives for such
augmentation works shall improve flood protection for land and to increase pedestrian safety and
vehicle stability on roadways.

The potential to increase the flow carrying capacity of existing roadways is usually limited.

To achieve the objectives of the stormwater drainage augmentation it may be necessary to increase
the ARI capacity of the minor drainage system above that specified in Table 10.1 Major/Minor
System Design ARI in order to ensure that:

1 The 100 year ARI6gapd f | ow o n Sectiorald.4.2 Qesign fAerage tRecurrence
Intervals) meets the surface flow criteria limits.

1 Overland flow from storms up to and including the 100 year ARI is not discharged through

easement s over private |l and on the l ow si

intersections and trapped road low points.

10.3.4 Stormwater Inlet and Outlet Discharge
The following requirements shall apply to the design of system inlets and outlets:

1 Where no Council drainage system exist the maximum permissible site discharge from a
development to either the kerb and gutter or table drain shall be up to thirty litres per second
(30 I/s) at any one discharge point. Discharge points shall be at least fifteen (15) metres apart.

1 For other than single residential or dual occupancy developments, C 0 u n cRepredentative
shall confirm the maximum discharge that will be allowed to discharge into the street surface
drainage system.

1 The design of all inlets and outlets shall ensure that there are no adverse impacts arising from
any changes of upstream and downstream water surface levels, flow velocities and flow
direction.
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1 The Designer shall design for scour protection at inlets and outlets to suit the local conditions.
Consideration shall be given to current best practice. Detailed design calculations shall be
provided to support the need for and type of energy dissipation devices.

1 At points of discharge of gutters or stormwater drainage lines or at any concentration of
stormwater from or to adjoining properties, Council will require the Service Provider to enter
into a Deed of Agreement with the adjoining owner(s) granting permission to the discharge of
stormwater drainage and the creation of any necessary easements with all costs being met by
the Service Provider prior to development approval.

1 Where the drainage is to discharge to an area under the control of another statutory authority
e.g. the Crown, Public Works, the design requirements of that Statutory Authority shall be met.

1 Stormwater drainage systems discharging to or through reserves, if permitted under the
relevant plan of management, shall be taken to a natural water course and discharged through
an approved outlet structure or alternatively taken to the nearest stormwater line. All Works
shall be subject to detailed design. The creation of easements may be required. Refer to
Minimum HGL Outlet Control Level (AHD) parameters set in Table 10.1 Major/Minor System
Design ARI.

10.3.5 Stormwater Quality Control

Urban development will generally result in an increased level of export of a wide range of non-point
source pollutants. To protect the quality of local streams, lakes, and river systems, the provision of
stormwater quality control strategies acceptable to Council shall be considered. These may include
(but not limited to):

1 the establishment of urban lakes, primarily as biological treatment systems,

1 the utilisation of water quality control ponds (WQCP) and constructed wetlands, as physical
and biological treatment systems, upstream of urban lakes,

1 the incorporation of gross pollutant traps (GPT) on inlets to urban lakes and WQCPs to
intercept trash and debris and the coarser fractions of sediment,

1 the incorporation of 'off-stream' sediment interception ponds (SIP) in land development Works
to intercept and treat runoff prior to its discharge to the stormwater system.

1 Signs/tags (imprinted on the concrete lintel) at pitentryi No dumpi ng to drainsbo
The Service Provider and their consultants should confirm with Council at the stormwater drainage
concept plan stage which strategies have been implemented or planned to be implemented for the
catchment in which the development is located. Relevant information can be found in Gosford
District Stormwater Management Plan (1999) whi ch can be provi

Representative upon request (ECM DN1165200).

The Service Provider will be required to demonstrate by recognised modelling and other calculation
that stormwater quality treatment objectives quoted in the Australian Runoff Quality 1 A guide
to Water Sensitive Design  Published by Engineers Australia can be met by implementation of a
stormwater quality strategy for the Development. For further information on stormwater quality
measures referto C o u n ccurrend BCP Chapter 6.7 - Water Cycle Management .

10.3.6 Landscaping and Stormwater Infrastructure

The following landscape requirements are intended to ensure that the stormwater drainage system
will enhance an area while ensuring that tree planting does not result in flood or tree root intrusion
problems.

Tree planting should be restricted within three (3) metres of a stormwater drainage system except in
the case of tree planting in street verges. Vigorous rooting tree species shall not be planted within
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ten (10) metres of a stormwater drainage system. Where a drainage system passes near or under
existing mature trees, consideration shall be given to the use of an alternative alignment.

Allowance shall be made for the effects of landscaping in the hydraulic calculations of floodways and
engineered waterways. Approval from Councild s Re p r e sseequir@dtfar the design factors
used.

The design of landscaping shall also consider any increased frequency and the facilitation of
maintenance of the stormwater system infrastructure.

10.3.7 Maintenance

The stormwater drainage system shall be designed to be readily and economically maintained.
Allowances for maintenance including adequate and stable access for maintenance machinery shall
be detailed in the design.

Designs incorporating the need for special or unusual equipment should not be prepared without the
prior approval of the Council. This approval also extends to the use of special techniques or the hire
of special equipment.

The Designer shall refer to Councild s Re pr e doe speciic maimienance requirements for
situations not covered by this document.

10.4 Hydrology

10.4.1 Design Principles
Design methods and data for urban drainage shall be taken from the latest edition of Australian
Rainfall and Runof f unless otherwise required by this document.

For catchment areas greater than fifty (50) hectares, two (2) recognised flow estimation methods
shall be used for comparative purposes.

Design methods for internal drainage of developments and improvements within a single allotment
shall generally be in accordance with the most current version of AS/NZS 3500 i Plumbing and
Drainage Part 3 Stormwater Drainage

10.4.2 Design Average Recurrence Intervals

The major/minor drainage system design ARI shall be selected in accordance with Table 10.1
below.

Table 10.1 Major/Minor System Design ARI

Drainage Situation Minor System Major System
100 year flood to be confined to
Residential streets and catch carriageway.
drains with overflow or bypass | Five (5) years Consider depth / velocity ratio for
along the street safe vehicular and pedestrian
access

100 year flood to be confined to

Residential streets and catch .
carriageway, pathway or reserve

drains at low points with

: Five (5) years Consider depth / velocity ratio for
overflow along public reserves : :
safe vehicular and pedestrian
and pathways ACCESS
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Drainage Situation Minor System Major System

A 50% blockage factor is to be
applied to the adopted minor
underground drainage system. The
extent of the 100 year flood is to be
shown on the plans so that
appropriate easement width and
treatment of escape route can be
determined

Headwall trash racks shall be
provided to avoid blockage from
debris.

A 50% blockage factor is to be
applied to the adopted minor
underground drainage system. The
extent of the 100 year flood is to be
shown on the plans so that

Existing residential streets and
catch drains at low points with | Twenty (20)
drainage lines traversing years generally,
building allotments or other 100 years if no
locations where surface flow escape route
may cause property damage

Trunk system traversing
developed areas (residential,
commercial or industrial)

(Trunk systems are those

having catchment areas in 100 years appropriate easement width and
g . treatment of escape route can be
excess of 15ha or having 100 i
determined

year ARI runoffs in excess of
3m3/second whichever is the
lesser.)

Headwall trash racks shall be
provided to avoid blockage from
debris.

A 50% blockage factor is to be
adopted for the underground
drainage system. The extent of the
100 year flood is to be shown on the
plans so that appropriate easement
width and treatment of escape route
can be determined. Headwall trash
racks shall be provided to avoid
blockage from debris.

Twenty (20)
years generally,
100 years if no
escape route

Industrial and business areas

The following provisions also apply to adoption of design ARI:

1 The design ARI for shared paths and bridges should be consistent with Austroads design
publications.

1 The analysis carried out by the Designer shall in any instance take into account the possibility
of property damage or danger to life that might occur in specific situations outside the
recommended design ARI.

1 Major overland flow paths within developments such as pathways or roadways shall cater for
the 100 year ARI event minus 50% of the minor flow (e.g. ten (10) year ARI). This is generally
referred to as the "gap-flow". Refer to Austroads Guide to Road Design PART 5A:
DRAINAGE i Road Surface, Network, Ba sins and Subsurface and Part 5B: Drainage 1
Open Channels, Culverts, and Floodways.

1 Trunk drainage is excluded fromtheabove {fidga@apnd0 design procedure an
100 year ARI flow within the drainage structure and provide a secondary flow path that will
cater for a 50% blockage.

In addition to the above, where a development is designed in such a way that the major system
flows involve surcharge across private property, then the underground system (both pipes and inlets
with designated blockage factors) shall be designed to capture and contain flows having an ARI of
100 year from the upstream catchment. An emergency overland flow path shall also be provided for
these systems. Easements shall be provided in private property over such pipe systems and
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overland flow paths. Restrictions shall also be placed on the property so as not to permit changes in
surface levels or the construction of certain structures within these easements.

10.4.3 Impervious Area Assumptions
10.4.3.1 Minimum Lot Design Impervious Fraction

The following minimum design impervious percentages shall be used for design purpose unless
alternate percentages which are based on site specific details of a proposed development are
justified. Justi ficati on shall be provided to and
Representative.

The minimum design impervious percentage for single residential lots shall be:

1  85% for lots 450m? and smaller.

1  80% for lots 450m? to 700m?.

1 75% for lots greater than 700m?.

The minimum design impervious percentage for other lot types shall be:
1 5% for non urban lots

1 90% for medium and high density residential.

1 95% commercial or industrial developments.

10.4.3.2 Composite Areas

For modelling of urban catchments, sub-catchments are typically composite areas that include land,
road reserves and open space areas, etc.

The Designer shall assess whether the adoption of typical values shown in Table 10.2 below are
accurate enough for the purposes of the drainage analysis. This may be sufficient for preliminary
design or master planning; however, a more accurate assessment of total impervious area may be
necessary for the investigation of stormwater system failures or detailed design. For values different
to those in Table 10.2 below, justification shall be provided to and approval shall be sought from
Council 6 statiiRre pr es e

Table 10.2 Composite Impervious Area Guidelines

Type of Development De5|g2r|er2p(eoz)\;|ous
Single Residential Lot Subdivisions 80
Multi-Units 90
Commercial and Service Trades 90

Group and Neighbourhood Shopping 90
Centres

Town Centres 90
Industrial a0

10.4.4 Rational Method

The following procedures including Partial Area Effects shall be adopted when using the Rational
Method for drainage design in urban catchments.
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Catchment Area s

The catchment area of any point is defined in general by the limits from where surface runoff will
make its way, either by natural or manmade paths, to this point. Consideration shall be given to
likely changes to individual catchment areas due to the full development of the catchment.

Contours used to determine the catchment and to measure areas shall be generated from data that

is |l ess than ten (10) vyears ol d. It is the Serviec
reflect the current landscape. The contours shall be generated from either a detailed survey and/or

Airborne Laser Scanning (ALS) / Light Detection and Ranging (LIDAR) data. Recent LIiDAR data can

be purchased by completing a fASpati al Data Order
Representative.

Catchment area land use shall be based on current available zoning information or proposed future
zonings where applicable, i.e. the ultimate likely developed state of each catchment including all
contributing catchments. Provisions shall be made where the likelihood of higher density
developments will take place in the future.

Catchment area details shall be presented as part of the design with sufficient information to enable
Council 6s Representative to be sat ishéve lzedn madednt t h e
the design.

10.4.4.1 Time of Concentration

The time of concentration of a catchment (t.) is defined as the time required for storm runoff to flow
from the most remote point on the catchment to the outlet of the catchment.

The determination of a time of concentration shall be undertaken in accordance with the methods
and guidance included in AR&R and the following Council requirements:

1 The minimum t; shall be six (6) minutes.

1 The maximum t. in an urban area shall be twenty (20) minutes unless sufficient evidence is
provided to justify a substantially greatertimeand approved by Council 6s

1 The t. in rural areas shall be calculated in accordance with AR&R.
1 The t. shall be for the ultimate developed catchment generally catering for the greatest flow.

Consideration shall be given that natural or developed catchments have defined flow paths and

sheet flows generally occur for short distances only. The t. should be calculated using a combination

of the Kinematic Wave and Manningods formula .to de
Unless sufficient evidence is provided, the Kinematic Wave equation shall be used for a maximum

fifty (50) metre length in determining the t..

Where the flow path is through areas having different flow characteristics or includes property and
roadway, then the flow time of each portion of the flow path shall be calculated separately and
added.

Flow paths to pits shall be representative of the fully developed catchment considering such things
as fencing and the likely locations of buildings and shall be shown for each collection pit or other
device on the catchment area plan.

Consideration shall be given to likely changes to individual flow paths due to the full development of
the catchment.
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10.4.4.2 Design Rainfall Intensities

Design rainfall intensities shall be sourced from the most current Intensity Frequency Distribution
(IFD) data as shown on the Bureau of Meteorology (BOM) website.

10.4.4.3 Runoff Coefficient

Where observed flood data is available, coefficients of runoff shall be calculated in accordance with
AR&R and full details of coefficients utilised shall be provided in design calculations. Otherwise
coefficient of runoff for urban areas shall be derived from the following equation.

Cy =Fy X Cyo

Where

Cy is the Coefficient of run-off for the design recurrence interval

Fy is Frequency factor from Table 10.3 below

Cyo is the coefficient of run-off for the 10 year recurrence interval obtained from Figure 10.1
Urban Coefficient of Runoff Cy, (former City of Gosford)

Full details of the run-off coefficients utilised shall be provided

Table 10.3 Runoff Coefficient

Average Recurrence Interval (years)
Catchment Type 1 2 5 10 20 50 100

Urban (Fy) 0.80 {085 (095 (100 |1.05 |1.15 |1.20
Rural/Natural (FFy) | 0.62 | 0.74 | 0.88 |1.00 |1.12 |1.26 |1.39

Figure 10.1 Urban Coefficient of Runoff C 1o (former City of Gosford )
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10.4.5 Rainfall / Runoff Models

Where computer analysis programs are used, the program used and copies of the final input and
output data files of the design shall be provided as part of the final drawings.
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Acceptable computer analysis programs include the following:
1 Drains or llsax

1 Rafts

1 Rorb

The use of other propriety hydrological methods or models will not be permitted without prior
approval f r Repres€ntative. 3o dbtairs approval, the Designer must demonstrate to the
satisfaction of the C o u n Repredesitative, that a particular method or model is appropriate.

10.5 Road Drainage

10.5.1 Road and Street Network

Urban road stormwater drainage systems are required to operate in an effective manner with
minimal maintenance requirements.

The following provisions shall apply to road drainage design:
1 Gutters shall be provided for all kerbs where pavement areas drain to the kerb.

1 Adequate pipe and pit inlet capacity shall be provided such that surface flows up to the minor
system design ARI are drained from the surface.

1 Consideration should be given to the placement and location of pit inlets to minimise driveway
conflicts and to adequately intercept surface water from steep grades. This particularly applies
where a steep side street intersects a cross street at a 'T' intersection.

1 The design of driveways across the verge should take account of water flowing in the street.
The verge and driveway profile must maintain a positive grade for sufficient distance behind
the kerb to avoid road flows in excess of the pipe system capacity up to the 100 year ARI level
from entering adjacent land.

1 The use of high inlet capacity pits should be avoided wherever possible.

1 Grate only inlet pits will not be permitted except in laneways with narrow verges or no verges
and where a kerb inlet type sump would conflict with other services.

1 A cul-de-sac which falls toward the head shall have an overland flow drainage reserve from
the low point in the head to ensure that flows in excess of the capacity of the pipe system, up
to 100 year ARI, do not cause flooding within properties. The verge shall be shaped to direct
overflows to the drainage reserve.

10.5.2 Surface Flow Criteria

Surface flow criteria must be applied to minimise both nuisance and hazardous flooding conditions
on roadways. The criteria shall comprise three basic limits, depending on the road lane configuration
and the design storm ARI:

1 A flow width limit.
1 A pond or flow depth limit.
1 A flow velocity x depth limit (for stability of pedestrians and vehicles).

Kerb flow widths may be estimated in accordance with the procedure contained in Australian
Rainfall and Runoff, Queensland Department of Main Roads (Australia) or the chart provided in
Appendix C - Maximum Permissible Gutter Flow.
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10.5.2.1 Surface Flow Criteria for Road for Minor Storm Flow

Adopting the ARI ten (10) year flood as that arising from the design minor storm of the same
average recurrence interval, flow width criteria are shown in Table 10.4, Figure 10.2 and Figure 10.3
below.

Table 10.4 Surface Flow Criteria for Roads for Minor Storm Flow

(Source: adapted from Queensland Road Drainage Design Manual Chapter 11, 2013)

Minor System Flow ( ten (10) year ARI)

Situation Code Situation Description

Surface Flow Limit

a Two lanes (or more) in the same
direction plus parking lane

The inside and any lane-locked lanes clear plus 2.5m
clear width in the remaining lane i.e. water kept out of
the wheel paths of lanes.

b Two lanes (or more) in the same The inside and any lane-locked lanes clear plus 2.5m
direction clear width in the remaining lane.
c One lane plus parking lane water is not allowed to spread past the edge of the
through lane.
d One lane (plus shoulder) A minimum clear width of 3.5m is to remain in the lane.
At medians 2.5m clear width in the traffic lane next to the median.
f At intersections without left slip lanes the allowable width of spread adjacent to the kerb is
1.0m.
g At intersections with single left slip The allowable width of spread leaves 3.5m clear width
lanes in the slip lane.
h At intersections with dual left slip The allowable width of spread leaves 2.5 m clear in
Lanes outer turning lane.

I For road of lesser importance, in
situations where it is difficult to achieve
the required clear width of 2.5m in
cases (b), (e) and (h) above.

The clear width may be reduced to 1.0m. This practice
is not recommended for reasons of consistency, and the
use of a reduced clear width must be specified in design
brief and/or contract documents or approved by
Council 6s representative.

i Where pedestrians will cross the road

No more than 0.45m width of spread (one (1) year ARI
flow);

Where risk of injury is reasonably foreseeable, velocities
should be limited by:

dgVag© 0.4 m
Where:

1 dg=flow depth in the channel adjacent to the
kerb (m), and

A Vavg = average velocity of the flow (m/s).
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Figure 10.2 Allowable Flow Widths on Roadways 1 ARI ten (10) year Flood
(cross -section views).
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Notes:
1. Lane includes auxiliary lanes and any parking lane that has the potential in the future to
become used as a through lane for full or part time.

2. In situations where it is difficult to achieve the required clear width of 2.5m, the clear
width may be reduced to 1.0m for roads of lesser importance (refer Table 10.4 above).
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Figure 10.3 Allowable Flow Widths on Roadways 1 ARI ten (10) year Flood
(plan views)
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Notes:
1. Refer to Figure 10.2.

2. In situations where it is difficult to achieve the required clear width of 2.5m, the clear
width may be reduced to 1.0m for roads of lesser importance (refer to Table 10.4 above).

3. At pedestrian crossings check both width and velocity (refer to Table 10.4 above).
4. See Section 10.5.4 Protection Drains for allowable widths in Major Storms.
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10.5.2.2 Surface Flow Criteria for Road in Major Storm Flow
The ARI 100 year flood should be used as the major storm flow to allow consideration of any
detrimental effects.

Table 10.5 below gives roadway flow limits for a major storm, with particular reference to floor levels
of adjacent buildings, pedestrian and vehicle safety.

At sags in State-controlled roads, additional inlets and underground drainage should be provided, if
necessary, to limit ponded water in an ARI fifty (50) year storm so that there is:
1 one lane in each direction of travel, free of water, in a multi-lane road; or

1 a width of 3.5 m clear of water down the centre of a two-lane road.

Table 10.5 Surface Flow Criteria for Roads for Major Storm Flow

(Source: adapted from Queensland Road Drainage Design Manual Chapter 11, 2013)
Major System Flow ( ARI of 1 in 100 year)

Situation Code Situation Description Surface Flow Limit
a Where floor levels of adjacent building Total flow contained within road reserve.
are above road level. Peak water levels at least 300 mm below floor level of

adjacent buildings (i.e. freeboard of at least 300 mm).

b Where floor levels of adjacent buildings | Water depth to be limited to 50 mm above top of kerb.
are less than 350mm above top of kerb.

- where fall on footpath towards kerb is | \water depth to be limited to top of kerb in conjunction
greater than 100mm; with a footpath profile that prevents flow from the

- where fall on footpath towards kerb is roadway entering onto the adjacent property.

less than 100mm;

Above depths shall be measured from the theoretical

Where no kerb is provided. top of kerb.
¢ Pedestrian Safety #
(@) No obvious danger dgVaygO O 28 m
(b) Obvious danger dgVag©O 0.7 m
d Vehicular Safety Maximum energy level of 300 mm above roadway

surface for areas subject to transverse flow.

Notes: dg = flow depth in the channel adjacent to the kerb ie. at the invert (m)
Vavg = average velocity of the flow (m/s)

# Obvious danger is interpreted as areas where pedestrians are directed to or most likely to cross water paths
(such as marked crossings and corners of intersections).

10.5.3 Major Traffic Routes

Major traffic routes (Arterials and Sub-Arterials) shall remain at least partially operational during
major storm events. Where drainage from major traffic routes is connected to urban drainage
designed for a lower ARI, consideration shall be given to making the drainage for the two systems
compatible.

10.5.4 Protection Drains

Carriageways in cuttings and cut batters should be adequately protected from runoff originating
beyond the limits of the road. This protection will generally take the form of cut-off drains or dished
gutters.
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10.5.5 Major Drainage Crossings

Crossings (e.g. bridges, culverts, etc) over major floodways and natural waterways shall be
designed with reference to AS5100 Bridge Design, Austroads Guide to Bridge Technology i
SET and Austroads Guide to Road Design - DRAINAGE SET.

10.5.6 Pedestrian Underpasses
Pedestrian underpasses shall be provided with sufficient longitudinal grade to facilitate free drainage
wherever possible.

Where a self-draining underpass is not possible, the underpass drainage system shall be designed
for a 100 year ARI capacity.

Where an underpass is part of an engineered waterway, the free draining underpass drainage
system shall be designed for a five (5) year ARI. The level of footpaths and/or cycleways shall be
above the two (2) year ARI flood level in the engineered waterway. A floodway advisory sign shall
be provided on each approach to the underpass.

10.6 Stormwater Drainage Systems

10.6.1 General Stormwater Drainage Conduit Requirements

Stormwater drainage conduit types shall be in accordance with the requirements of the Civil Works
Specification Volume 2 i Construction Section 6.2 Acceptable Materials for Stormwater Pipes
and Box Culverts.

Reinforced concrete is the preferred material for stormwater drainage systems for Central Coast
Council - Gosford Office. The use of polypropylene (PP) pipe materials is acceptable for pipe
systems up to 600mm diameter.

Proposals for the use of other materials shall be referred to Co u n c Représentative for
consideration.

The minimum pipe size shall be nominal 375mm diameter. The minimum internal dimensions of any
box culvert in a Council drainage system shall be 600mm width and 300mm depth.

All pipes proposed for use shall be manufactured, supplied and used in accordance with relevant
Australian Standards.

Pipe jointing types shall be as required by the Civil Works Specification  Volume 2 i
Construction Section 6.2.2 Pipes and Section 6.6.1 Pipes.

The maximum allowable pressure head for all pipes shall be in accordance with the appropriate
Australian Standard andthe ma n u f a c¢ $pecifieatiords $or use.

10.6.2 Locations and Alignments

10.6.2.1 Roadway Reserves

The longitudinal alignment of pipes and culverts in roads shall be located under the kerb alignment
and the back outside face of the pipe or culvert shall not extend behind the back of the kerb.

The alignment of standard grated inlet pits with extended kerb inlet shall comply with Council&
standard drawings in Civil Works Specification Volume 371 Standard Drawings .
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Straight drainage alignments are preferred. However, curved alignments may be permitted with
approval of Coun c(ieferdosSectoa pOrodZCumed Ripelinesg.

10.6.2.2 Private Land

New stormwater systems through existing private land should be avoided. However, where such
Wor ks cannot be avoided, the Designer shall refer
for review before completion of the design.

A stormwater system shall generally not be located within proposed private land except where it is
intended solely for the purpose of providing interallotment drainage. Stormwater systems shall be
located such that access for maintenance and future upgrades can be readily achieved and
restrictions imposed on the use of the land due to the presence of the stormwater system.

Wherever stormwater systems are required along common boundaries, they should be located
along the low side of the uphill property.

Stormwater systems proposed to be constructed in parallel to sewers shall generally be shallower
than the sewer to facilitate future connections.

Where a proposed development abuts undeveloped land which has the potential to be developed,
the possibility of shared stormwater drainage shall be considered as it is undesirable to maintain
unnecessary parallel drainage systems. Co-ordination of stormwater drainage to avoid future
doubling up of services s IReprekentatiee. di scussed with C

Alignments shall be offset sufficient distance from building lines to allow working room for excavation
equipment.

10.6.2.3 Public Lands

Proposals to locate stormwater systems within public land such as open space shall be brought to
the attention of the C o u n RedreSentative. Alignment of stormwater systems on public lands shall
be located with consideration to maintenance access and future land use.

10.6.2.4 Clearance from Other Services and Utilities

Minimum clearances have been established to reduce the likelihood of damage to stormwater
systems or other services and utilities, and to protect personnel during construction or maintenance
work. Refer to Civil Works Specification  Volume 2 T Construction Section 7.6.2 Stormwater
Drainage.

Under no circumstances shall stormwater system be:

1 Locally deflected from their proposed alignment to avoid other services, utilities or other
obstacles.

1 Located longitudinally directly above or below other underground services or utilities in the
same trench.

Where a stormwater system crosses or is constructed close to an existing service, potholing shall be
undertaken to confirm depth, alignment and asset details at the design stage. Design documentation
shall instruct the Service Provider to confirm the location and level of the existing services prior to
constructing the proposed stormwater system.

Minimum clearances between stormwater systems and other underground services and utilities shall
be in accordance with requirements specified by the service or utility asset owner. It is the
designer 6s r es p o n ghe burréni minimurh olearanbes &amneach service or
utility asset owner. The required minimum clearances shall be clearly stated on the design
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drawings in order for the  Service Provider to be able to confirm that the required clearances
can actually be ach ieved.

Where a stormwater system will be located within close proximity to another service, the Designer
shall ensure that the requirements of the relevant Authority are met and clearly label on the
drawings what the estimated clearance is.

Stormwater systems shall be designed such that maintenance and future upgrades can be
performed without the risk of inadvertent damage to the assets of other Authorities.

10.7 Interallotment Stormwater Drai nage

Interallotment drainage shall be provided for every allotment which does not drain directly to its

street frontage. The interallotment drainage shall be deep enough to serve the entire allotment;
property inlets shall be constructed at the low corner of eac h | o't in accordance
standard drawings in Civil Works Specification Volume 371 Standard Drawings .

A maximum of six (6) allotments shall be served by an interallotment drainage system. Council
reserves the right to restrict the maximum number of allotments served based on catchment
characteristics and potential for runoff concentration onto downstream properties.

The interallotment drain shall be designed to accept concentrated drainage from buildings and
paved areas on each allotment for flow rates having design ARI of 100 years.

Stormwater discharge from adjoining existing lots onto proposed development sites shall be catered
for by the Service Provider by the provision of an interallotment drainage system providing a point of
connection for each existing adjoining lots. This will necessitate the construction of the drainage
system and creation of easements in favour of the existing properties.

Interallotment drainage shall be placed centrally within easements with a minimum width of 1.0m.
The easements shall be created in favour of benefiting allotments. Ongoing maintenance of
interallotment drainage remains the responsibility of the benefitting allotments.

Where future developed impervious area cannot be determined, the assumed impervious surface
areas in Table 10.6 below shall be used.

Table 10.6 Assumed Impervious Surface Area

Development Type Minimum % of Lot Area
Residential lots 80
Industrial 90
Commercial 90

Pipes shall have a minimum diameter of 150mm and designed to flow full at the design discharge
without surcharging of pits. Consideration shall be given where connections are proposed to other
systems designed under pressure.

The inter-allotment drainage shall be constructed from the following pipe types and joints shall be of
rubber rings.

1 Fibre reinforced concrete pipe (AS4139-2003 - Fibre reinforced concrete pipes and
fittings ),

1 Reinforced concrete pipe (AS/NZS 4058:2007 -Precast concrete pipes (pressure and non -
pressu re), or

1 uPVC pipe (AS1254).
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Pipes shall have a minimum cover of 300mm and a desirable minimum grade of 1%.

Where interallotment drainage and sewer mains are laid adjacent and parallel to each other they
shall be aligned at 0.75 metres between pipe centrelines unless pipelines are greater than 300mm
diameter for which the minimum clearance between pipes shall be at least 450mm. The sewer shall
be located closest to the dwelling being served and may need to be contained within a separate
easement.

Where sewer mains are in close proximity to inter-allotment drainage lines they shall be shown on
the inter-allotment drainage plan.

10.7.1 Interallotment Drainage Pits

Inter-allotment drainage pits shall be located at the low corner of each lot, at all changes of direction
and at distances no greater than sixty (60) metres.

All pits shall be Cast-in-Situ and/or Precast concrete to the relevant Australian Standards.
Council reserves the right to approve the type and quality of any proposed precast product prior to
installation and shall require all quality documentation to be submitted in support of the proposed
product prior to approval.

Connection for roof water for single residential dwellings shall be provided via a minimum 100mm
diameter stub into the side of the pit.

The use of pits other than precast or cast-in-situ are prohibited. i.e. Pits shall not be constructed of
plastic or fibreglass.

All pit grates shall be hinged and lockable. Grates not complying shall be removed and replaced with
hinged and lockable grates. i.e. drop in grates are not acceptable. All pit grates shall be locked at all
times and re locked after final inspection and acceptance of pits by Council's Representative.

Minimum pits sizes; inlet and grate types shall be in accordance with Table 10.7 Pits in Driveways
(Right of Carriageway, Right Of Way and Access Handle) and Table 10.8 Interallotment Drainage
Pits (For Pits Not Situated in Driveways).

Pits located in driveways (Right of Carriageway, Right of Way and Access Handle) shall be cast in
situ. Where an inlet is located in an open drain, the inlet shall be a raised grated inlet.

Pits in excess of 1800mm in depth require a design by a structural engineer with details submitted to
Council for approval. Certification shall be provided to Council following construction of the pits.

The minimum length of kerb inlet shall be 0.9 metres. Where the flow rate and/or grade warrant an

extended kerb inlet shall be used. In circumstances where physical constraints such as width do not
permit a kerb inlet, an adequate number of grated inlet pits shall be installed.

Table 10.7 Pits in Driveways (Right of Carriageway, Right Of Way and Access Handle)

Depth to invert Internal Pit Size _
D (mm) (mm) Inlet type Grate size and type
D < 1800 900 X 670 Kerb Inlet 900 x 450 Heavy duty hinged
grate
D O 180  900x900 Kerb Inlet | 200X 450 ngfatvﬁduw hinged
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Table 10.8 Interallotment Drainage Pits (For Pits Not Situated in Driveways)

Depth to Invert Internal Pit Size

D (mm) (mm) Inlet Type Grate size and type
D < 450 450 x 450 Grateldnliijrface 450 x ;lrSaOtglinged
450 O D 600 x 600 Grateldnétjrface 600 x gg;)t;inged
900 O D 900 x 600 Grated Surface 900 x 600 hinged

Inlet grate

1200 O D 900 x 600 Grated Surface 900 x 600 hinged

Inlet grate
. Grated Surface 900 x 900 hinged
D O 18¢d@ 900 x 900 Inlet grate

10.8 Stormwater Drainage Easement s and Reserves

10.8.1 General Requirements i Easements

A drainage easement shall be wide enough to contain the pipeline and provide working space on
each side of the pipeline for future maintenance activities. Stormwater pipelines shall be laid
centrally within the easementunlessappr oved by Council 6s Representat

In some developments, direct maintenance access to a stormwater system within a lot may be
difficult or prevented entirely. In such cases, easements and interallotment pipelines shall not
terminate at a dead end but shall be extended to a point where access may be gained from a road
reserve or other public area with direct access. A junction pit shall be located on both ends of the
pipeline to facilitate access. Easements shall be provided in private property over public and
interallotment drainage systems and overland flow paths. The minimum width of easement shall be
as follows:

Table 10.9 Easement Widths

Pipe Diameter (mm) Easement Width (m)

Interallotment drainage 1.0
Less than 600 2.5
600 to 900 3.0

1050 to 1200 3.5
1350 to 1500 4.0
1650 to 1800 4.5

Greater than 1800 Pipe diameter plus 1.0 rounded to the next 0.5

For multi-cell pipes / culverts a minimum clearance of 500mm from the outer edge of the pipes /
culverts will be required for the easement width, with the easement width increasing in 500mm
intervals.

Where the depth of stormwater pipe is greater than three (3) metres the easement width shall be
approvedbyCounci | 6s Representative.

Overland flow paths within drainage easements shall require property restrictions to ensure the
shape, alignment and capacity of the overland flow path remains unaltered.
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10.8.2 General Requirements Drainage Reserves
Consideration shall be given to the multi-purpose use of drainage reserves such as open space or
pedestrian corridors.

Minimum widths of drainage reserves or pathways and public reserves containing stormwater pipes
shall be in accordance with Table 10.10 below unl es s ot her wi se di
Representative.

Table 10.10 Minimum Drainage Reserve Widths

Drain Width (mm) Reserve Width (m)
07 3.0m deep

Less than 750 3.0

750 to 900 35

1050 to 1200 As directed
3.01 6.0m deep

Less than 525 35

52510 675 4.0

750 to 900 4.5

1050 to 1200 As directed

Note: Where other services are located within the same reserve, the required reserve width shall be
increased to provide adequate clearance between services.

10.9 Hydraulic Design and Pipeline Design

10.9.1 Hydraulic Grade Line (HGL)

Hydraulic calculations shall generally be carried out in accordance with Australian Rainfall and
Runoff and shall be undertaken by a qualified person experienced in hydrologic and hydraulic
design.

The hydraulic design shall be calculated assuming full pipe flow and shall be described in the design
drawings and supporting documentation by:
1 Hydraulic grade line on pipe profiles with accompanying levels at inlets, pits and outlets.

1 Calculations of adopted water level controls, tail water levels and flood levels applying to the
site.

1 Tabulation of calculations in association with hydrologic calculations.

1 Inclusion of listings of all programme input and output.

Downstream hydraulic grade line level requirements for design shall be determined from the worst
case produced where:

1 A known hydraulic grade line design level from downstream calculations including pit losses at
the starting pit for the required design event.

1 The downstream starting point is a pit and the hydraulic grade line is unknown, a level of
0.15m below the pit surface inlet in the downstream pit shall be adopted.

1 The outlet enters an open channel, the design storm is the minor event and a reasonable
assessment of coinciding open channel flow depth does not indicate a higher level, the top of
the outlet pipe shall be the downstream control.
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1 The outlet is an open channel, the design storm is the 100 year ARI event and downstream
flood levels are not known and a reasonable assessment of coinciding open channel flow
depth does not indicate a higher level, the higher of the top of the outlet pipe and 300mm

below the open channel top of bank shall be the downstream control unless Counci | 6 s

Representative requests that detailed analysis of the open channel flow is required.

1 The outlet is an open channel, the design storm is the 100 year ARI event and downstream
flood levels are known, the downstream control shall be the 100 year ARI design flood level.

1 The future 100 year ARI flood levels are lower than the existing, the higher interim flood level
shall be adopted.

1 The outlet is at a natural water course the design 100 year ARI flood level shall be the
downstream control unless nominated otherwise by C 0 u n qRepreéentative.

1 The outlet is in close proximity to a natural water course C o u n cReprésesntative may
nominate a more frequent ARI event for lower parts of the proposed drainage system in
conjunction with the adoption of 100 year ARI river or lake levels as downstream controls.

The minimum HGL Outlet Control Level (AHD) is provided in Appendix G - Minimum HGL Outlet
Control Level (AHD). Wher e | evel s are not applicable the
Representative.

10.9.2 Design Criteria
Pipes shall be designed by a "hydraulic grade line" (HGL) method assuming full pipe flow using
appropriate pipe friction and drainage structure head loss coefficients.

The hydraulic grade line level in drainage pits shall be limited to 0.15m below the gutter invert,
0.15m below surface inlet level and 0.15m below the underside of the lid for junction pits unless
otherwise approved b y C o uRepréséntative.

10.9.3 Hydraulic Losses

Drainage pipe systems shall be designed as an overall system, with due regard to the upstream and
downstream system and not as individual pipe lengths. Drainage systems friction losses shall
generally be determined as those resulting from pipes flowing full at design discharge.

The pressure head change co-efficient "k" shall be determined from Pressure Head Change Co-

de s |

ef fi & eDbita dgir ams Appeadx EdRres sium e Head ChangeDiag@ams.f fi ci

These diagrams have been derived from the "Missouri Charts" and the "Hare Equations".

Computer program default pressure change co-efficient "k" shall not be used unless they are
consistent with those derived as described above.

Designs which use larger upstream pipes flowing to into smaller downstream pipes are not permitted
without approval of C 0 u n qRepregestative.

Al l private pi pe c stomvatersystem,sncluding raddfoandnsabsoil pipes, shall
enter the main system at pits unless otherwise approved by C o0 u n qRegreéestative.

Actual pipe diameters, as opposed to nominal pipe diameters, shall be used for hydraulic
calculations.

Pipes shall be sized and friction losses determined using the design charts in AS2200:2006
Design Charts for Water Supply and Sewerage or equivalent calculations. The charts or
calculations based on the Colebrook-White equation shall be used for sizing pipes designed to flow
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full under pressure. The charts based on t hoeld dilg benused fod szinge q u at
pipes designed to flow full but not under pressure.
Appropriate pipe roughness values should be selected from 10.11 below.

Table 10.11 Pipe Roughness Values

Manning Roughness Colebrook -White
Pipe Material Coefficient Roughness Coefficient
n k, mm
Precast concrete 0.012 0.15
Spun precast concrete 0.012 0.15
Fibre reinforced cement 0.009 0.06
uPVvC 0.009 0.015

10.9.4 Design Principles

The following outlines some HGL design principles that shall be used for all underground stormwater
drainage systems. If conditions occur that fall outside the scope of this document, the Designer shall
obtain approval from C o u n Repre@esntative for other analytical methods to be used in the design.

HGL design requires the prior calculation of catchment hydrology leading to the estimation of flows
and a preliminary layout of the pipe network utilising knowledge of HGL techniques and experience
of the usual hydraulic controls.

The preferred method of design in all cases is to start at the downstream end of the pipe system and
proceeds upstream.

The following factors shall be taken into account in the design of the pipe network:

1 The downstream Controlling HGL Level (CHGL) shall generally be in accordance with Section
10.9.1 Hydraulic Grade Line (HGL).

1 The Controlling Surface Level (CSL) at all structures within the pipe system shall be
CSL = finished surface level or surface inlet less 150 mm.

1 The system shall be deemed to be functional when the HGL is at a level less than the CSL at
each structure except where surcharging of the system is intentional within floodways or
swales.

1 Wherever practical, pipelines at sumps and Junction boxes should be located such that the
projected area of the upstream pipe is wholly contained within the area of the downstream

pipe.
1 The head loss charts in Appendix E-Pressur e Head ChangeDagganséaré i ci e
based on pipelines flowing full under pressure with the obverts at structures being covered.

Therefore, if the calculated HGL falls below the obvert of the pipeline, the HGL shall be
assumed for design purposes to be at the obvert of the pipeline.

1 Where multiple parallel pipelines are proposed with equal flow in each pipeline, the pipelines
shall be treated as single separate systems.

1 HGL methods may be used to design box culvert systems with caution. Friction loss estimates
should be made by solution of the Manning's equation.

10.9.5 Grades

The longitudinal grade of a pipeline between drainage structures shall be calculated from midpoint to
midpoint of such structures. A minimum of 50mm fall shall be allowed in all drainage structures
which shall be shown by the level difference of the inflowing pipe(s) and the out flowing pipes at the
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midpoint. | n ar eas where this cannot be achieved app
Representative.

10.9.6 Minimum Grades and Velocity

Stormwater pipelines shall be designed and constructed to be self cleansing, e.g. free from
accumulation of silt. The desirable minimum grade for pipelines is 1.0%. The minimum pipe full flow
velocity shall be 0.6m/s.

An absolute minimum grade of 0.5% may be acceptable where steeper grades are not practical.
Such instances require the approval of C o u n dRepreéestative prior to finalising designs.
10.9.7 Maximum Grades and Velocity

Pipeline grades shall be chosen to limit the pipe full flow velocity to a value less than 5m/s. The
manufacturerés guidel i nWhkerseh amdn infoadelinasralos §resateegduei d

t han 5m/ s, approval f r om Co u nRaitidulérscareRsball beetakenntd at i v
consider the requirements of high energy flows on pit design and pipeline joint pressure capabilities.

10.9.8 Scour Stops, Trench Stops, Bulkhe ads

Pipelines laid on steep slopes and in relatively impervious materials such as rock shall be protected
from failure due to wash-out of bedding and backfill by the use of scour stops, trench stops or
bulkheads. Measures shall be considered by the designer and detailed on the drawings. Details will

be required for all pipeline grades are greater than 20%. Re f er t o Guodard drawingssn s
Civil Works Specification Volume 31 Standard Drawings .

10.9.9 Vertical Angles

Stormwater pipelines shall be constructed so that the bore of the pipe has no point where debris can
lodge and cause reduction in capacity. The use of vertical angles shall not be permitted.

10.9.10 Allowable Pipe Diameters

10.9.10.1 Minimum Diameters

Council Drainage Systems

The minimum diameter for stormwater pipelines is 375mm.

Interallotment Drainage Systems
The minimum diameter for stormwater pipelines is 150mm other than for individual residential stubs
and connections which may be 90mm diameter where capacity is sufficient.

Private Drainage S ystems
The minimum diameter for stormwater pipelines shall be in accordance with AS3500.3 National
Plumbing and Drainage Code 1 Stormwater Drainage .

10.9.11 Structural Design of Pipelines  and Box Culverts
10.9.11.1 Minimum Design Service Life

Pipelines and culverts shall be designed for a minimum effective service life of 50 years.

10.9.11.2 Minimum Depth

The minimum cover over stormwater pipe lines that willb e c o me Co u n shallbé &7 mAfrom e t
top of pipe to finished surface level or gutter invert level for road drainage.
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Pipe depth shall satisfy the cover requirement for the nominated class of pipe, bedding type and
construction loadings determined from AS3725 Design f or Installation of Buried Concrete
Pipes.

Box culvert depths shall satisfy the cover requirement for box culvert roadway load class, bedding
type and construction loadings determined from AS1597.1 and AS1597.2 Precast Reinforced
Box Culverts .

10.9.11.3 Maximum Depth
The maximum depth of stormwater pipelines to invert level shall be six (6) metres.

In special cases (e.g. for a short length of pipeline through a ridge), approval must be obtained from
the C 0 u n Repreéentative to exceed this limit.

10.9.11.4 Reinforced Concrete Pipe and Box Culvert Class

Pipe class shall be selected to provide adequate strength to meet overburden and traffic loads
determined from AS3725 Design for Installation of Buried Concrete Pipes . Pipes class shall
be calculated assuming a HS2 support condition for pipes.

In calculating pipe class consideration shall be given to design loading and assumed construction
loads.

Box culvert roadway load class shall be selected to provide adequate strength to meet overburden
and road traffic loads determined from AS1597.1 and AS1597.2 Precast Reinforced Box
Culverts .

When designing box culverts for use within marine environments, requirement for exposure
classification in accordance with AS3600 i Concrete Structures shall be provided on the design
drawings.

10.9.12 Curved Pipelines

Curved stormwater pipeliness h a | | not be used unless agiiveroved by
Wherever there are significant advantages, Council may consider the use of curved pipelines under

certain circumstances and the following shall apply:

1 Curved pipelines shall have a constant radius.

1 Curved pipelines shall have a single horizontal plane only (no vertical curves or reverse
curves).

1 The maximum deflection angle shall be as recommended by the Pipe Manufacturer for a
particular pipe.

1 Splayed pipes may be used to construct a curved pipeline provided that the curve is totally
formed by the splays. Splayed pipes shall be factory formed

Design drawings shall show the following curve information:
Centreline radius.

Pipe type (normal or splayed).

Effective length of individual pipes (if other than standard length).
Type of jointing.

=A =4 =4 4 -4 =

The Designer shall provide documentation to show that the above details are within the Pipe
Manufacturerbés specifications.
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10.9.13 Dead End Pipelines

Dead end pipelines are not be permitted. All Council or proposed Council stormwater pipes shall
terminate at pits or inlet/outlet structures. Short lengths of pipe maybe detailed at end pits to
facilitate future connection.

10.9.14 Interallotment Drain Connections
Connection of interallotment pipe systems to Council& drainage systems shall be made at a Council
stormwater pit or by way of an approved discharge structure into an open channel or watercourse.

Where a new junction pit is required to accommodate interallotment drainage connection approval is
required from Council 6s Representative.

10.10 Road Culvert Design

A culvert is a stormwater drainage structure designed to satisfy the hydraulic requirement
associated with conveying water under roads and to have structural strength to carry construction or
highway traffic loads and loads associated with the road formation.

10.10.1 General
Box and Pipe culverts shall be designed in accordance Austroads - Guide to Road Design -
Drainage Sets - Part 5, Part 5A and Part 5B .

Design of pipe or box culverts shall consider and make provisions acceptable to Council for
maintenance of the culvert.

10.10.2 Major System Requirements

Box or pipe culverts may be used as part of the major stormwater system in engineered waterways
for road crossings.

Culvert crossings shall be designed for a 100 year ARIflonand i n accordance
Policy. The policy requires that new structures do not increase the 100 year flood level more than
10mm for areas outside the development site both upstream and downstream of the structure or
outside the immediate site.

An upstream freeboard of at least 0.6m shall be provided, unless an alternative is approved by

Council 6s Representative.
Cul vert crossings shall be designed without
Representative.

Major structures within rural area shall be designed to accommodate the 100 year ARI flood events.
A maximum 200mm depth of flow combined with a maximum velocity of 1m/s is permitted over the
top of the structure (Refer to 10.12.1 General Requirements i Flow Paths).

A minimum clearance of 500mm between the 100 year ARI flood level and the underside of any
bridge superstructure is required to allow for passage of debris without blockage.

Certified structural design shall be required on bridges and other major culvert structures and may
be required on some specialised structures. The design shall be carried out in accordance with
AS5100 Bridge Design, Austroads Guide to Bridge Technology
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Culverts (either pipe or box section) shall be designed with due regard being given to inlet and exit
losses, inlet and outlet control and scour protection.

10.11 Stormwater Pits T Inlet and Junction

10.11.1 General
Stormwater pits shall be designed to efficiently conduct storm flows from the design surface to the
underground pipe system.

When designing pit locations, consideration shall be given to hydraulic efficiency, vehicle, bicycle
and pedestrian safety, debris collection potential, and maintenance.

10.11.2 Council Standard Pit Types

Pits shall conform to Council's current standard drawings in Civil Works Specification Volume 3
I Standard Drawings . Where a proposed pit does not comply with Counci | 6s st andar c
the pit shall be detailed on the design drawingsand approved by Council s Re

Inlet capacities of kerb inlet pit types may be found in the Appendix D - Stormwater Pit Inlet
Capacities.

10.11.3 Design Kerb Inlets Sizes

Kerb inlet lengths (lintels) shall be a minimum of 1.8m and maximum of 3.0m. Kerb inlet lengths of
1.2m may be cons i Bepresdativie in justifabiencocunhstareces. Kerb inlet lengths
refer to clear opening.

All grates within road reserves and pathways shall be bicycle friendly.

All grate types shall have a load rating suitable for the location of the grate and adjacent areas.
Heavy duty grates shall be a minimum requirement in all locations. However extra heavy duty grates
shall be used where frequent heavy vehicle loading will be encountered. The load rating of the grate
shall be specified on the design.

10.11.4 Location

Inlet pits shall be located to prevent ponding and to limit flow widths and depths to acceptable levels
in accordance with these guidelines. Preference shall be given to the location of drainage pits at the
upstream side of lots, upstream side of pedestrian crossing points and kerb returns.

Pits shall be provided:

1 To enable access for maintenance.

1 At changes in pipeline direction, grade, size, level or class of pipe (if required due to
dimensional difference).

1 At junctions of pipelines.
1 At low points in road gutters, i.e. sag pits.

1 Within overland flow paths.

Pits within the road pavement shall be avoided.

Kerb inlet pits for all roadways shall be located such that gutter flow widths do not exceed the
surface flow limits specified in Section 10.5.2 Surface Flow Criteria.
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10.11.5 Maximum Pit Spacing

The maximum recommended spacing of pits where flow widths are not critical is eighty (80) metres.

10.11.6 Junction Pits

Junction pits maybe used where there is no requirement at the pit location to collect surface water.
Refer to Civil Works Specification Volume 2 i Construction Section 6.9.6 Access Opening
Covers for Junction Pits and Drainage Structures.

10.12 Flow Path and Open Channel Design

10.12.1 General Requirements 1 Flow Paths

Flow paths shall be designed in accordance with AR&R Book 9 1 Chapter 6 i Safety Design
Criteria .

Flow path designs shall address the following items as a minimum:

1 Velocity depth criteria for safety of vehicles and pedestrians.

1 Containment of flows within the designated flow path area.

1 Transition of flows between different flow path formations to ensure no inundation of private
property.

1 Surface treatment of the flow path to ensure ongoing flow path capacity with minimal
maintenance.

10.12.2 General Requirements 1 Open Channels

Open channels that form part of the trunk drainage system to cater for major event (100 year ARI)
flows shall be designed to have smooth transitions with adequate access provisions for
maintenance.

Design of open channels shall be generally in accordance with Book 7 Aspects of Hydraulic
Calculations and Book 8 Urban Stormwater Management of AR&R 2001 and Austroads -
Guide to Road Design - Drainage Set unless otherwise specified herein, and shall be designed
with safety requirements as set out in Book 8 Urban Stormwater Management of AR&R 2001
Section 1.10.4 Safety as a primary criterion.

Open channel systems shall be designed to contain the major flow with the required freeboard.

Designs shall be carried out to adequately accommodate the following:
Hydraulic jumps/supercritical flows.

Transitions and constrictions of the channel - backwater effect.
Superelevated flows (around bends).

Freeboard/provisions for debris under structures, etc.

Prevention of persons falling or being swept into the open channel.
Permit easy escape by persons from flood waters.

Catch rails, side bays or other escape devices as required.

=A =4 =4 -4 4 -4 -4 =4

Minimise velocities or average velocity depth products recognised to safe limits.
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Surface treatments of open channels shall be designed to retain channel capacity with minimal
maintenance. Due allowance in design capacity shall be made to cater for proposed fully
established vegetation treatments. Proposed surface treatments shal
Representative at the preliminary design stage.

The open channel design is to satisfy NSW Fisheries and the NSW Office of Water Rivercare:
Guidelines for ecologically sustainable management of rivers and riparian vegetation. As standards
are constantly changing it is recommended that prior to undertaking an open channel design both
NSW Fisheries and the NSW Office of Water be contacted regarding current design guidelines.

Suitable exclusion f enc iRepeserdative shalt ke tplovededtalong Gperu n ¢ i |
channel sections that cannot satisfy safety criteria. Fencing shall make adequate allowance for other
safety treatments, maintenance and emergency access.

Calculations supporting the design of all open channels shall be provided as part of the approval
process for design drawings.

10.12.3 Location

Flow paths and open channels shall be located wholly outside private property unless specifically
approvedby Council 6s .Representative

Open channels shall generally be located along the alignment of existing watercourses and drainage
depressions. Diversion of open channels away from natural drainage paths shall not be permitted.

10.12.4 Freeboard

The minimum freeboard abovethefigap fl owd for f | ow [@FabtehOs12 lselova | | b
Where Table 10.12 does not address a particular situation free board requirements shall be
discuss e d wi t h Reépoesentativel 6 s

Table 10.12 Minimum Freeboard Flow Paths

Flow Path Type Mlnlmum(;rrfsboard #
Where adjacent to habitable floor levels 500

Swales and pedestrian pathways adjacent to property 300
boundaries

Open channels to the top of channel formation 300

# Additional allowance for sea level rise (SLR) shall be applied in accordance with the current
Council policy and / or relevant Floodplain Risk Management Study or Plan.

10.12.5 Grades
10.12.5.1 Minimum Grades

Open Channels and flow paths shall be constructed with sufficient longitudinal grade to ensure that
unintentional ponding and/or the accumulation of sediment does not occur, particularly in locations
where sediment removal would be difficult.

Flow paths shall generally have a minimum longitudinal grade of 0.5%.
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10.12.5.2 Maximum Grades

Open Channels and flow paths shall be designed with longitudinal grades that minimise:
1 Hydraulic jumps.

1 Dangerous conditions for the public.

1 Potential erosion.

Longitudinal grades shall be chosen such that the 100 year ARI flowo r A G a pwill Rdt exeeéed
the average velocity limits shown in Table 10.13 below.

Table 10.13 Maximum Average Flow Velocities

Location Average Flow Velocity
(m/s)

Open channels 2

Swales and flow paths 2

Open channel low flow inverts 4

10.12.5.3 Drop Structures

Drop structures should be provided to reduce waterway longitudinal grades such that 100 year ARI
average flow velocities meet the requirements of Table 10.13 Maximum Average Flow Velocities
above.

Drop structures shall be in accordance with the current NSW Fisheries and Rivercare requirements.

Scour protection shall be provided at the upstream edge and downstream toe of the structure.

10.12.6 Advisory Signs

Floodway advisory signs shall be provided adjacent to open channels, natural waterways and flow
paths where pedestrian safe velocity depth ratios cannot be achieved, refer to Section 10.12.1
General Requirements i Flow Paths. The location of signs shall be shown on the design drawings.

The signs shall be located at points of anticipated pedestrian traffic and shall be discussed with
Counci |l 6s R eiorteiscerpotatioh intw amy design.

10.12.7 Batter Slope Requirements

Batter side slopes on open channels and flow paths shall generally not exceed six horizontal to one

vertical (6:1) for reasons of public safety. Steeper side slopes up to a maximum of four horizontal to

one vertical (4:1) may be allowed where adequate provision for public safety have been
incorporated into the design. The use of steeper batter sl opes st
Representative prior to incorporation into any design.

10.12.8 Low Flow Provision
Low flow provisions in open channels (man-made or altered channels) will require low flows to be
contained within an approved treatment generally at the invert of the main channel.

The low flow system shall be designed to covey as a minimum a one (1) in three (3) month return
interval flow. Adequate scour protection shall be provided adjacent to and within the above ground
low flow system and any other areas as required.

The low flow system may also incorporate water quality treatment measures.
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Subsurface drainage may be required for grass lined low flow channels to prevent water logging of
the channel.

10.12.9 Erosion and Scour Protection

The design average flow velocity limits specified have been selected to prevent erosion and scour of
surfaces under normal flow conditions. However, waterways may be subject to intense local erosion
or scour at obstructions (e.g. bridge piers, pipe headwalls), sudden changes in waterway cross-
sections, drops, regions of changes in waterway bed materials and other similar conditions.
Locations where specific erosion and scour prevention measures shall be considered include:

1 Transitions - Any changes in cross-section or changes in the channel or flow path surface
material. Particular attention should be paid to the region immediately alongside low flow
inverts.

1 Bends - The outside bank on bends subject to higher flow velocities.
Pipeline outlets - Flows from pipelines will normally be of relatively high localised velocity.

1 Tributaries - Other open channels entering the main channel / natural system may cause
turbulence and erosion of the channel invert and banks.

1 Energy dissipater structures - Changes in the flow regime will usually occur immediately
upstream and downstream of drop structures and energy dissipation basins.

1 Culverts - Exit velocities from culvert crossings will normally be supercritical.

1 Bridges and under passes - Flow velocities around piers and abutments may be higher than
the waterway limit.

Permanent erosion and scour protection must be provided to suit the location soil characteristics.
Measures shall be detailed on the design drawings. Advice from a Geotechnical Engineer or soil
erosion consultant may be required to identify soil characteristic.

All measures based on the identified soil characteristics shall be detailed on the design drawings.

10.13 Detention Basins

10.13.1 General
Detention basins may be provided as an integral part of the major drainage systems to either:

1 Provide a more economic system by reducing downstream flow rates and waterway reserve
widths, or

1 Meet a specific planning or floodplain risk management plan requirement that downstream
flow rates do not exceed pre-development values for both the minor and major system design
ARI.

It should be recognised that the provision of a detention basin is only one method in a humber of
techniques available to manage stormwater runoff and therefore should be tested against other
drainage strategies to arrive at the optimum solution to meet either of the above objectives.

The provision of detention basins in the drainage system should be planned and designed as part of
an overall catchment drainage strategy.

The designer shall satisfy the requirements of the NSW Dam Safety Committee. Submission of
design plans and risk assessment may be required.
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Embankments shall be designed and constructed such that they will not breach under any operating
conditions for all flows up to and including 100 year ARI. Generally the maximum inundation period
during the critical duration 100 year ARI design storm shall be 72 hours to prevent long term
damage to surfaces. However this will depend on any secondary usage of the basin.

Detention basins shall not cause floodwaters up to and including the 100 year ARI event to inundate
upstream roads or land.

10.13.2 Analysis

The Designer shall model the performance of the basin using a range of design storms and long
term records of rainfall to determine the maximum storage requirements and the size of outlets for
the basin.

A hydrograph estimation technique shall be used to estimate appropriate inflow hydrographs to the
basin. Inflow hydrographs shall be routed through the basin using full reservoir routing calculations
to determine the basin characteristics and resultant outflow hydrographs.

Flood routing should be modelled by methods outlined in Australian Rainfall and Runoff
Modelling shall demonstrate that the basin does not have an adverse impact on the total catchment
main stream flooding.

10.13.3 Outlet Design
10.13.3.1 Bypass Flows

Provision shall be made in a detention basin design to bypass low flows through or around the
basin. This is necessary to ensure that the basin floor, particularly if it is grassed, is not inundated by
small storms or continually wetted by dry weather base flow. The minimum amount of bypass shall
be the one (1) month ARI flow or required environmental flow.

In existing developed areas, it may be desirable to bypass a larger amount than the one (1) year
ARI flow if a chosen site has insufficient capacity to attenuate both the minor and major system
design storms. However, the level of flow bypassed should not exceed the downstream minor
system design ARI.

10.13.3.2 Primary Outlet

To achieve the design flow control requirements, the primary outlet configuration will generally
consist of a multi-outlet structure or several outlet structures combined to provide multi-stage outlet
control.

The designer shall ensure that the stage-discharge relationship adequately reflects the range of
different flow regimes that the structure will operate under.

Primary outlets shall be designed to minimise the risk of blocking. The consequences of partial
blockage of primary outlets shall be investigated and accounted for in the basin design if found to be
significant.

Where a headwall or an open type structure is provided at the entrance to an outlet, consideration
should be given to minimising the effect of vortex on the entrance to the outlet to maximise hydraulic
efficiency. The need for venting of the outlet should also be investigated.

Pipe systems shall contain the design flow through the detention basin wall and be suitably
protected to prevent infiltration of water between the pipe outer surface and the basin wall.
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Consideration must be given to the need to protect the toe of the basin embankment and the bed
and banks of the downstream waterway from erosion by high velocity outlet discharges.

10.13.3.3 Secondary Outlet

A secondary outlet to allow a non-catastrophic means of failure above the 100 year ARI event shall
be provided. The most common outlet is a high-level weir crest and overflow spillway. Spillway
design criteria shall be based on the Australian National Committee on Large Dams (ANCOLD)
publications and guidelines by the NSW Dam Safety Committee.

The high level outlet to any detention basin should have a capacity to contain the 100 year ARI flood
event. Additional spillway capacity may be required due to the hazard category of the structure. The
hazard category should be determined by reference to ANCOLD publications and guidelines by the
NSW Dam Safety Committee.

Top of detention basin wall shall be minimum 500mm freeboard above the design water level for the
100 year ARI event.

The surfaces of the embankment and secondary outlet (normally an overflow spillway) must be
protected against damage by scour when subject to high velocities. An open stilling basin may be
considered at the bottom of the spillway prior to discharge into the downstream waterway.

10.13.4 Embankment and Floor Slopes

Retention basin embankment slopes shall generally have a maximum batter of six horizontal to one
vertical (6:1). Slopes up to four horizontal to one vertical (4:1) may be approved in special
circumstances b y C o uReprésenfatve. In any case the design of the basin embankment shall
be verified by a suitably qualified engineer.

The floor of the basin shall be designed with a minimum fall of fifty horizontal to one vertical (50:1) to
minimise the likelihood of ponding.

10.13.5 Safety

It is inevitable that people will have access to a detention basin, especially if it is designed for multi-
purpose usage. A detention basin must be designed with public safety in mind both when the facility
is in operation and also during periods between storms when the facility is empty. Measures to
prevent and discourage the public from being exposed to high-hazard areas during these periods
shall be incorporated into the design.

The Designer must consider the following safety measures in the basin design:

1 Provision of signs that clearly indicate the purpose and potential danger of a basin during
storms. Signs should be located such that they are clearly visible at public access points and
at entrances and exits to outlet structures.

1 Gratings and trash racks at the inlet of a primary outlet structure shall ensure that a person will
not be held under the water against the grating or trash rack. These should be inclined at an
angle of 60° to the horizontal and placed a sufficient distance upstream of the inlet to a
location where the velocity through the rack is low.

1 Safety fencing on steep or vertical drops, such as headwalls and wing walls, at the inlet and
outlet to a primary outlet structure to discourage public access. Safety fencing can also
prevent a person inadvertently walking into or falling off these structures during periods when
the basin is not in operation.

1 Screening of outlet structures with bunds or shrubs to reduce their attraction potential to
playing children or curious adults during periods that the basin is not in operation.

1 Side slopes shall be a maximum of six horizontal to one vertical (6:1) to allow easy egress.
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1 Water depths shall be, where possible, less than 1.2m in the twenty (20) year ARI storm event.
Where this requirement is not practical or economic, greater depths may be acceptable. In that
case the provision of safety refuge mounds should be considered.

1 Depth indicators should be provided indicating maximum depth in the basin.

10.13.6 Landscaping

Wherever possible, designs should incorporate naturally shaped basins with landscaped banks, and
selective planting of vegetation to help enrich the area and provide a focal point for surrounding
development. Design shall ensure that the inlet and outlet capacity is not inhibited and maintenance
costs are minimised.

Trees and shrubs shall not be planted on basin embankments as they may increase the danger of
embankmentf ai | ure by &épipingd along the | ine of t

10.13.7 Access

Retention basins shall be provided with adequate access for its intended and secondary use and
maintenance machinery to remove silt or debris from the floor of the basin. Access for maintenance
shall also be provided to the primary and secondary outlets.

10.14 On-site Stormwater Detention

On-site stormwater detention may be required for individual building developments and on
redevelopment sites to attenuate the runoff to discharge levels expected from the pre-developed site
for the minor and major storm events.

The stormwater drainage design shall ensure that the works do not create or worsen any capacity
problems in the existing public drainage system.

On-site detention calculations shall include any upstream catchments which contribute to the runoff.
The use of on-site stormwater detention within lower catchment areas shall be assessed to ensure it
does not adversely impact peak flows within the public system.

Various storm durations shall be modelled to determine the critical duration both pre and post
development. The on-site detention system must be designed to limit post development flows back
to pre-development flows for all design storms up to and including the 100 year ARI. A runoff routing
method must be used in the design and analysis of the proposed system.

The temporary storage of water shall be contained within the site, and is not to encroach onto
adjacent properties or public and road reserves. Pedestrian access is not to be included within the
storage area unless readily available alternative routes are provided.

The on-site detention is not to be located within private courtyard, drainage easements, or
secondary flow paths.

The maximum water depth for the 100 year ARI event is 200mm for car parks, and 600mm for
gardens.

An overland flow path (or spillway) must be provided for the on-site detention area. A minimum
freeboard of 300mm must be provided to floor levels (including adjacent properties) for the 100 year
ARI event, assuming 100% blockage of the piped discharge.
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The piped discharge from the detention area is to connect directly to the street drainage system
Council drainage easement, and/or an interallotment drainage system that discharges to a public
stormwater system. However other discharge locations may be considered.

10.15 Other Drainage Structures

All other drainage structures such as flood protection levee banks, constructed wetlands, prescribed
dams and infiltration devices shall be designed in accordance with the relevant Australian Standard
and industry guidelines and approved by Council 0s
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Section 11 - Street and Public Place Lighting  General
Requirements

Lighting shall be designed and constructed for:

Subdivision or development roads.

Intersections, roundabouts and traffic control devices.

Public areas where nominated in the development consent.
Pedestrian underpasses, overpasses, bridges, ramps and paths.
Bicycle parking facilities.

Car parks.
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Cul-de-sacs, permanent turning heads and temporary turning facilities.

Lighting shall be designed in accordance with AS1158 Lighting for Roads and Public Spaces
and AS4282 Control of the Obt rusive Effects of Outdoor Lighting  allowing for:

1 The lighting design shall be category P5. An alternative category may be recommended by the
service provider for Council Representative6 approval.

A minimum of 20 year design life for all lighting components and structures.
Best practice energy efficient lighting.
Minimal impact of glare and light spill into adjacent properties

=A =4 =2 =4

Consideration for cost, while endeavouring to meet the set lighting standards

Only galvanised finished light poles and associated fittings will be accepted by Council unless
ot herwi se negot i Bepresgntative.t h Counci |l s

Street Lighting requirements on r uReptesemtativeds shall

Best practice energy efficient lighting should be specified in the design. The use of LED as the
lighting technology is preferred.

It is the Service Provider's responsibility to meet all costs associated with the design, supply and
installation of street lighting where required by a Development Consent.
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Section 12 - Utility Services Design and Installation

12.1 Design of Services

It is essential to obtain approval from the relevant Roads Authority (i.e. the Local Council, or, in the
case of State Roads, the RMS), before excavating any street or verge. Some Utility/Service
Providers may not be required to obtain approval, as a result of legislation or established
agreements. Where exemptions apply, Central Coast Council - Gosford Office shall be notified of
the works.

The designer is to include measures to minimise the risk of any adverse effects of earthworks on
existing services including but not limited to:

1 Obt aining A@ADi a,lsurveyenfarksand other servides igformation including Council
stormwater, water and sewer information.

1 Showing services locations and descriptions on all Engineering Drawings.

Using specialist Services Locators to confirm locations and depths within the vicinity of the
proposed work of all services and noting existing and proposed cover or clearances on
Engineering Drawings.

1 Providing details of arrangements and contacts for timely adjustments/relocations by services
authorities.

1 Noting on Engineering Drawings any restrictions on activities near services for the purpose of
asset protection.

1 Noting on Engineering drawings the responsibilities and obligations attaching to individuals
concerning Services matters.

1 Detailing the design of protection works whether temporary or permanent.

1 The installation of services in Acid Sulphate Soil (ASS) and Potential Acid Sulphate Soll
(PASS) material should be avoided. Where unavoidable ASS and PASS management plans in
accordance with the current NSW Acid Sulphate Soil Manuals and Guidelines are required.

1 NSW Streets Opening Conference 2009 Edition of Guide to Codes and Practices for
Streets Opening .

1 Service trenches should b e pl aced i n t he cut side
Representative as service trenches in the fill side can create a potential slip plane.

1 Particular attention is drawn to the importance of protecting any survey marks which may be
affected by the proposed work. Showing survey marks on all Engineering Drawings and noting
plans to protect survey marks.

1 Detailing temporary and permanent road reserve reinstatement plans.

It is advisable that the Service Provider liaise with Service Authorities at an early stage of the
development process to resolve servicing issues such as proposed services layouts, future services,
the locations of Substations and Telecommunications installations and planning regarding existing
services alterations or amplifications.

It is advisable that the Designer liaise with Service Authorities at an early stage of the design
process to prepare engineering designs which are compatible with the requirements of Council and
Service Authorities.

The Service Provider must provide all Service Authorities with finished surface levels and/or up and
down measurements from the top of kerb at the proposed property boundary and/or the proposed
location of the Service Authorities pit, marker, etc, to ensure that:
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1 All Service Authority conduits etc have correct cover.

1 All Service Authority pits, markers etc do not require future adjustments to suit driveways,
footpaths or similar.

The arrangement of services within verges shall be in accordance with the NSW Streets Opening
Conference 2009 Edition of Guide to Codes and Practices for Streets Opening and any
specific site requirements imposed by Council.

Any area to be disturbed by the provision of services shall be restored to design levels either to new
surface treatments when within the site or by reinstatement of existing surface treatments within
existing roads and properties.

Refer to Civil Works Specification  Volume 2 i Construction Section 7 i Ultility Services
Installation, Road Opening and Restorations for requirements in regards to utility trench installation
within road reserves and road reserve reinstatement. Engineering drawings shall be notated
accordingly with details to specify remedial works where not adequately covered by the Civil Works
Specification Volume 2 7 Construction .

Where the utility work has significant impact on road pavements the designer shall consider a full
pavement redesign (in accordance with Section 7 - Design of Pavements of this specification) in lieu
of the required trench restoration (as per Civil Works Specification Volume 2 i Construction
Section 7 i Utility Services Installation, Road Opening and Restorations).

12.2 Effects on Services

Major public utility adjustments often prevent the proposed works from proceeding because of the
costs of relocation. The Service Provider therefore must accurately locate surface and underground
utility in critical locations in respect of type, size, horizontal and vertical placement. This can mean
removal of pit lids for inspection, electronic detection and trench excavation for physical exposure of
the utilities where site conditions dictate.

Where a utility is unable to be located and or an assumed depth is adopted than a clear highlighted
note is to be provided on the plan view and associated longitudinal section indicating assumed
location and depth unknown.

The Service Provider is to include measures to minimise the risk of any adverse effects of
earthworks on existing services including but not limited to:

1 Obtaining ADi al b e f o ranad other servides ipformatian includiegyCoumdl
stormwater, water and sewer information.

1 Showing services locations and descriptions on all Engineering Drawings.

Using specialist Services Locators to confirm locations and depths within the vicinity of the
proposed work of all services and noting existing and proposed cover or clearances on
Engineering Drawings.

1 Providing details of arrangements and contacts for timely adjustments/relocations by services
authorities.

1 Noting on Engineering Drawings any restrictions on activities near services for the purpose of
asset protection.

1 Noting on Engineering drawings the responsibilities and obligations attaching to individuals
concerning Services matters.

1 Detailing the design of protection works whether temporary or permanent.
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1 The installation of services in Acid Sulphate Soil (ASS) and Potential Acid Sulphate Soll
(PASS) material should be avoided. Where unavoidable ASS and PASS management plans in
accordance with the current NSW Acid Sulphate Soil Manuals and Guidelines are required.

1 NSW Streets Opening Conference 2009 Edition of Guide to Codes and Practices for
Streets Opening .

1 Service trenches should b e pl aced i n t he cut side unl e
Representative as service trenches in the fill side can create a potential slip plane.

1 Particular attention is drawn to the importance of protecting any survey marks which may be
affected by the proposed work. Showing survey marks on all Engineering Drawings and noting
plans to protect survey marks.

1 Detailing temporary and permanent road reserve reinstatement plans.
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Section 13 - Landscaping and Street Tree Planting

13.1 Landscaping

Landscaping may be required by conditions of development consent approvals, Counci | &nd DCP
restoration of civil works. Landscaping including estate entry features, fencing, mounding or site
regrading not shown on the approved Landscaping plans shall not be undertaken without prior
approval by Council 6s Representative.

Landscaping plans shall be prepared in conjunction with civil works design plans and environmental
assessment and shall be approved by Council prior to the release of a subdivision construction
certificate or Civil Works Design Approval.

The design of landscaping shall be carried out by appropriately qualified persons.
In particular vegetation and hard landscaping shall:
1 Avoid root intrusion into road pavements, drainage, sewer and other utilities.

1 Avoid uplifting of paving, damage to structures or creating of hazards to pedestrians by tree
roots.

1 Not restrict access or alter cover to buried services and stormwater lines particularly at fittings,
connections and inspection points.

1 Not create unacceptable maintenance practices.
1 Minimise disruptions to traffic due to maintenance activities.

Not create unsound or hazardous structures.

In particular vegetation and hard landscaping should not:

1 Create unsafe or nuisance surface flooding or pavement damaging subsurface flooding by
irrigation systems or associated water quality measures.

1 Restrict view and sight lines which have implications for public safety and crime prevention.

Enquiries in regards to landscape design and approval shall be directed to Council& Representative.

13.2 Street Tree Planting

The goal of street tree planting is to provide a healthy tree canopy within the urban and suburban
environments that is safe, robust, provides good amenity and retains biodiversity.

Technical details have been developed to ensure Service Providers provide appropriate and
consistent treatment for street tree planting.

Street tree planting will be dependent on the individual street width, traffic and services and will
therefore require site specific designs to be employed.

A generic det ai |l showing street t reeCivp IWorkg i ng
Specification, Volume 3 i Standard Drawings .

Actual designs shall be submitted to Central Coast Council for consideration prior to any installation.
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Appendix A - Preparation and Presentation of Drawings

A.1 General

All drawings prepared and submitted to Council shall comply with the relevant Council standard(s).

A.2 Data Ownership

All data associated with projects undertaken on behalf of Council becomes the property of Central
Coast Council. This includes data provided during and upon completion of the project.

A.3 Design Drawings

A.3.1 General

All engineering drawings shall comply with the following in order to standardise the presentation
which has advantages in the design and construction process.

Engineering drawings shall be uncluttered and information clearly readable, conforming to Australian
Standards for Technical Dr awi ng. Council 6s standa
types in this specification shall be used.

Itis the Servicee Pr ovi der 6s responsibility to supply the 1
as approved by Council 6s Representative.
A.3.2 Format

All projects undertaken on behalf of Council shall be on A3 sheets and provided as;
1 An AutoCAD e-transmit file and
1 One (1) A3 digital PDF file.

AutoCAD / Civil 3D files shall be saved as the latest possible version and no older than a 2007
version.

Prior to creating an e-transmit file, all drawing files shall be purged, including purging the styles, and
unused external references unloaded and detached. The AutoCAD e-transmit file shall include but
not limited to;

1 The main drawing file,

1 All external referenced file(s) including dwg, .pdf, .jpg, image files and those within an external
referenced file(s),

AutoCAD plot style table(s), .ctb file(s),
AutoCAD plotter configuration file(s), .pc3 file(s),
If used, the AutoCAD sheet set file, .dst file,

If used, the AutoCAD sheet list file, .dsd file,
AutoCAD drawing standard file(s), .dws file(s),

=A =4 =4 4 -4 =4

Civil 3D dependencies including: data links, data shortcut source file(s), and quantity takeoff
file(s),

1 Transmittal report created during the process.
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If the required files are not automatically gathered by the e-transmit command, it is the Service
Provider 6s r es p o nnecedsarylfilestase intluded e the ertrarsmit. Ziplfile.

When the design cannot be created in AutoCAD Civil 3D, it shall be provided as;

1 Separate LandXML files for points, surfaces and alignments,

1 A DXF file containing all other data and

1 One (1) A3 digital PDF file.

When a design uses reference files;

1 All unused or old reference files shall be unloaded and detached,
1 All reference files shall be supplied,

i All files paths shall be relevant to maintain the link,

!

If it is not possible to provide reference files then they shall be bound to the main drawing file
maintaining the referenced files layers.

All drawings shall be purged upon completion prior to creating an e-transmit and/or being submitted
to Council s Representative.

A.3.3 AutoCAD Civil 3D Drawing Template

When an Aut oCAD Civil 3D drawing template is pr
Representative no data is to be altered in any way; no blocks shall be deleted and no layers shall be
altered. It is the Ser wensurethdyare wsinglthe cudrenttemplatgg@onsi bi |

A.3.4 Plot Style

All projects undertaken on behalf of Council shall use the GCC A3.ctb file provided in the standard
drawing template shall be wused. This shal/l not
Representative.

A.3.5 Size
Drawings shall be supplied on A series ISO standard sheet sizes (AO, Al, A3, A4, etc).

All projects undertaken on behalf of Council shall be on A3 sheets.

Drawings submitted for Development Consent shall be submitted as three (3) sets at A3 and a PDF
file.

A.3.6 Layers

All projects undertaken on behalf of Council shall use the layers provided in the standard drawing
template shall be used and shall not be altered. Additional layers may be added follow the naming
convention provided in the standard drawing template.

A.3.7 Colour

When colour is used in a drawing and it is to be printed in colour, a note must appear on the title
block stating that the drawing was created using colour and may appear incorrect if re/produced in
greyscale or black and white. Colours used in drawings shall be visible and easily distinguishable
and remain clear when the drawings are copied.
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Transparent colours shall only be used in solid hatching.

A.3.8 Text
The size construction notes on the plan(s) shall be minimum 2.0mm on A3 sheets. The size other
lettering or numbering, including text within line types, shall be minimum 1.5mm on A3 sheets.

All annotation shall be carried out using CAD systems unless otherwise approved.

Font styles to be used shall be those provided in the standard drawing template and be single
spaced.

A.3.9 Line work

All line work shall have a minimum line weight/thickness of 0.15mm and as set out in the layers of
Council 6s drawing templ at e

A.3.10 Hatching

Hatch patterns and the scale of the hatch shall be easily identifiable and distinguishable. If using
colour, see A.3.6 Layers above. The appearance of the hatching shall match that shown in the
legend.

A.3.11 Scales
Plan

1 Road & Drainage: 1:400 minimum or as required for clarity. 1:100 or 1:200 for detailed road
intersection plans.

1 Sewer & Water: Refer to Water Authority Requirements and adopted WSAA Code.

Detail

1 As required for clarity.

Longitudinal Sections
1 Generally, 1:400 Horizontal, 1:100 Vertical.
1 Vertical scale may vary in very flat or steep grades.

Cross Sections
1 1:200 Natural.

Kerb Returns

1 As required for clarity, see kerb A.3.15.4 Kerb Return Profiles.

Catchment Areas

1 As required for clarity to suitably denote new and existing contributing catchments.
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A.3.12 Drawing Title

All sheets must show the following information in the title block:
Project / Property Description.

Service Provider / consultant / owner.

Surveyor / Engineer.

Scale, bar scale and survey datum.

Project / Development Consent Number.

Sheet number and amendment number/letter.

=A =4 =4 =4 -4 -4 =4

Description of Work on Sheets.

Central Coast Council - Gosford Office6s st andard title block is to be
behalf of Counci l . This is available from Council
block shalbe fill ed out by t he ¢ ons udigtahbetlegibleTahdeplaced n s u |
only in the space provided.

Council 6s Representative will supply the project

A.3.13 Standard Notes to be Shown on Development Consent Drawings
The following general notes shall be shown on the first or cover sheet of all design drawings:

1.  All work is to be carried out in accordance with Central Coast Council - Gosford Office's
Civil Works Specification and to the satisfactonofCounci | 6s r.epresentati

2. All erosion and sedimentation Control measures shall be carried out in accordance with
Part 6.3 Erosion and Sedimentation Control o f C o uaureentID&R and must be
implemented prior to the commencement of any civil engineering works

3. The developer is responsible for ongoing maintenance of erosion and siltation control
measures.

4. All public utilities shall be clearly identified in the field prior to any civil works. Council
does not accept any responsibility for damage or relocation costs to public utilities during
construction of the development.

5. Central Coast Council shall be notified 48 hours prior to the commencement of any
works i Gosford Development Inspector - 0418 969482.

6. It is the Service Provider's responsibility to ensure that all works shall be carried out in
accordance with the Workplace, Health, & Safety Act 2011

7. Permission to enter, construct works and discharge storm-water on adjoining properties
is to be obtained and submitted to Council prior to the commencement of any works.

8. Pavement to be designed and certified by a practising consultant geotechnical engineer
and submitted to Council for approval prior to the commencement of any works.

9.  These plans shall be read in conjunction with the conditions stated in Central Coast
Council's engineering plan approval correspondence and the conditions of the
development consent.

10. If the standard or requirements for Works shown on the drawings differ from that

required b@ivil @orksrSpecification Volume 2 1 Construction then the
requirements of the Civil Works Specification Volume 2 T Construction  will
generally prevail. Clarification shal/l be ob

concern that t he r e q udivil anks rSpexificatibn VGlomen2c i il 6 s
Construction may not be appropriate for a specific circumstance.
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11. The developer shall address all p Cigilc\works t r u c t
Specification Vol ume 2 1 Construction prior to commencement of any Works.

A.3.14 Drawing List

The following is a list of the sheet types may be applied for detail design drawings.
Cover and Index

Typical cross sections

Survey control plan and coordinates

Alignment control and detailed setting out

General plans and longitudinal sections

Pavement composition - build-up, jointing, etc.

Cross sections

Profiles 1 kerb returns

Property adjustments and/or driveway adjustments & longitudinal sections
Pavement marking, signposting and safety barriers

Drainage and subsurface drainage plans

Drainage longitudinal sections

Drainage calculation tables

Drainage catchment plans

Detailed drainage structures
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Public utilities and relocations

A.3.15 Design Drawings

The following details shall be provided as a minimum set of drawings.

A.3.15.1 Road and Stormwater Drainage Design Plans

Road and stormwater drainage design plans as a minimum shall detail:
1 Site Location plan.

1 Centreline chainages.

1 The chainage shall be aligned with the longitudinal section and generally run left to right
across the plan.

North point to define orientation.
The centre line bearing of straight sections and the radii of curves.

Location, description and RL of bench marks, to AHD.

=A =A =4 =

Position of proposed sub-surface drainage lines. (May be covered by note or shown on typical
Cross sections).

1 Existing road names and proposed road number/names, property boundaries (existing and
proposed) and lot and house numbers.

1 Proposed type and alignment of kerbs including road and lane widths.
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1 Proposed dimensions, locations and types of all pavement marking (including raised pavement
markers) and signage.

1 The location of all existing services with construction notes relating to any necessary
alterations or protection treatments.

1 The location of proposed drainage structures with pits and headwalls numbered to correspond
with drainage calculations and longitudinal section. For clarity drainage details may be shown
on a separate drainage plan.

The lip of kerb radius for all kerbs.
Existing drainage structures and conduits including size, type and invert levels.

Existing survey features.

=A =4 =4 =4

Show merged proposed and existing at 0.5m contours intervals. In flat areas or water course
and flood plains, 0.1m intervals shall be provided.

]

The limits of cut and fill batters of significance.
1 Existing and proposed cadastral boundaries.

1 All trees (greater than three (3) metres in height) within the road reserve and those within three
(3) metres either side of a proposed drainage line together with any others likely to be affected
by the works, must be located and shown on the plan.

1 Set out coordinates for all design centrelines, stormwater structures and any other design
features requiring accurate set out information.

1 Details of intersections showing kerb return chainages, kerb radii, road design centrelines,
finished surface contours at 0.1m intervals or 0.2m intervals if required for clarity and set out
coordinates.

1 The location and details of permanent and temporary survey marks required for set out
purposes.

A.3.15.2 Longitudinal Sections for Roads

Longitudinal Section shall have chainages running left to right across the page. Other information to
be shown shall include:

1 Centreline chainages.
1 Existing surface levels on the design control line.

1 Design surface level on the design control line.

1 Details of the vertical alignment, including crest and low points.

1 Grades, size of vertical curves and chainage, and chainage and RL of intersection points.
1 Datum RL of longitudinal section.

1 The Chainage, size and level of Public Utility mains and services.

The longitudinal section shall extend for a minimum of 60 metres along existing intersecting roads to
enable proper design tie-ins.

The longitudinal section of an offset cul-de-sac shall be curved to the centre of the turning circle and
not in a straight line with an offset to the centre.

Hammerhead turning facilities shall have the long section continued along the main line of the
facility. Where a cross section does not show the design centreline of the other turning arm a long
section shall be provided in accordance with the previous guidelines.
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A.3.15.3 Cross Sections

il

Cross Sections should be shown at no more than 10 metre intervals and at key points for
design purposes, e.g. where accesses require special design, where cover requirements over
services are critical or where superelevation is required at the relevant transition chainages.
Where appropriate for level control designs may require cross sections at 5 metre intervals.

They should be placed such that the lowest chainage occupies the bottom left corner of the
sheet and run sequentially up the sheet in progressive columns towards the right.

Cross Sections should extend for the full road reserve width or for a sufficient distance to detail
the proposed method of satisfactorily matching the design and existing surfaces.

Additional cross sections shall be provided at each driveway access and be extended detalil
transition to existing access or parking area.

Provide sufficient existing cross section profiles and crossfalls to show transitions to proposed
works where required.

Typical cross section details, with pavement details and sub soil drainage.
The details to be shown on the cross sections shall include:

o) The road centreline chainage in bold print below each section.

o) The offset chainage from the pegged or design control line.

) The existing surface RL.

o) The design surface RL.

o) The design crossfall (%).

) The batter slopes (Ratio Horizontal:Vertical).

) Access grades (%).

o) The design centreline shift, offset crown or transitions where applicable.

) Existing and proposed road reserve boundaries and levels within properties or regrading
levels where required.

When instructed by Council ds Representativ
vicinity of the work shall be included on the cross sections.

A.3.15.4 Kerb Return Profiles

|l

Each profile shall have a kerb return number (e.g. KR2) corresponding with a number shown
on the plan view.

The profile shall represent lip line as viewed from the road in the direction of travel.
The details to be shown shall include:

) The horizontal and vertical scale. This scale should be selected to clearly show the
convexity of the kerb profile.

) Chainage. The running kerb lip chainage related to the profile together with the chainage
related to the road centrelines. Chainages shall run left to right across the page.

) Design level, shall be lip of gutter.
) Existing surface levels.
) The applicable road/street names/numbers leading into the profile.

0 An extension of a minimum of fifteen (15) metres beyond the tangent points to ensure a
smooth profile is achieved.
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) Show location and number of proposed drainage structures.
) Datum RL of kerb return.

1 Kerb or pavement profiles shall be provided for all traffic islands.

A.3.15.5 Stormwater Catchment Analysis

When the design is within an identified flood affected area (existing or a future), the Service Provider
shall refer to Section 3.14 Design in Flood Affected Area f or detail s of Counc
requirements.

1 Full catchment plan including contours is to be provided with all stormwater drainage designs.

Catchment calculations showing the extent of the catchment including contributing areas
outside the proposed works must be shown and all areas accounted for in the calculations.

1 Each pit sub-catchment shall have a reference number/letter which must be consistently used
on the catchment plan, drainage calculations sheet, drainage longitudinal sections and kerb
returns.

1 The major event (100 year ARI) overland flow paths shall be shown on the catchment plan.
Flow path capacity calculations shall be shown on the drawings.

A.3.15.6 Stormwater Drai nage Drawings

1 The stormwater plan may be incorporated on the road plan if space permits otherwise shown
on a separate sheet orientated the same as the road plan sheet.

1 Details to be shown on the plan shall include:

North point.

Proposed and existing road alignment.

The pit/structure reference number/letter.

The location of any applicable drainage structure.

Pipe/box culvert sizes.

Location and width of existing or proposed drainage easements.

The location of any utilities crossing the work.

O O O o o o o o

Overland flow paths, typical sections and capacities.
1 Details to be shown on the longitudinal section shall include:

o] Chainages to run left to right across the sheet starting at the downstream end of the
system.

o] Running chainage along the stormwater pipe at each pit structure and structures
crossing the drainage line.

Pipe design invert level.

Pipe grade.

Existing surface level.

Existing invert of drainage where applicable (ie, pipes, creeks, drains etc).
Finished surface levels.

Pipe size, class and type.

O O O O O o o

Type of bedding/backfill condition required in accordance with AS3725.
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o] The location, size and level of any public utility main or service that may be affected by
the work and proposed treatment.

o] The pit/structure reference number and type (to be shown above the section together
with details of kerb inlet extensions and pit k value).

Datum RL of the longitudinal section to AHD.

The hydraulic grade line and levels including the receiving waters design level.
Design flow and recurrence interval.

Pipe full velocity.

Minimum friction grade of the design culvert.

o O O O o o

Trench stop or bulkhead locations and spacing required.

A.4 Water and Sewer Drawings

When additional water and / or sewer infrastructure is required, the drawings shall comply with

C o u n cWalerdasd Sewer CAD Drawing Standard (ECM IR 21666040). This document can be
provided following anenqui ry made through Council ds Cust ome
Gosford or (02) 4325 8222.

The water and sewer drawings shall include but not limited to the following.

Water and Sewer Drawings shall:

1 Use C 0 u n «cCAD Stardard Drawing Templates,
1 Be A3 Landscape or Al Landscape size only,
1 Use C 0 u n csitblar@d sctb files,
1 Be legible in both colour and monochrome (i.e. black and white with no greys)
1 Be a single drawing file with many layout pages,
1 Have a cover page for drawings containing more than two (2) pages
1 Use thetitle blockpr ovi d e d iWateCanduSewear CADDrawing Standard
) Service Provider to only place company details in the pre-determined space on the
layout
0 Previous revisions to be marked in the schedule space
) All Revisions shall be submitted to Council that are detailed on schedule
1 Be prepared using "Grid Coordinates" MGA-56,
1 Provide locations of survey control and survey mark name,
1 Have provide a locality plan (can be on cover page)
1 Show a north arrow to MGA north and graphical scale bar (not scale text) on each page
1 Not exceed a horizontal scale of 1:1000 on Al or 1:500 on A3 or approximately 85m in real

lengths
1 Provide structural details on all structures
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Water Drawings shall:

1 Show water service or tapping locations when appropriate,

1 Provide longitudinal sections for water mains 375mm and above and
1 Have heights recorded in AHD.

Sewer Drawings shall:

1 Have heights recorded in Gosford Wyong Regional Datum (GWRD)
GWRD = (height in AHD) + 100.052m

Provide constructions ewer | i ne sheets per the Council
Us e Co ueweriline@sless

ContactCouncil 8s Representative for | ine codes
Provide longitudinal section(s) with:

line codes and manhole numbers indicated,

scale height at base of each profile group,

manholes,

chainage,

datum scale on base of each line,
finished surface profile,

invert levels of inlet and outlet,
road crossings,

other utilities service crossings and levels of services and
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concrete encasements.

A.5 Environmental Management Plan

A.5.1 Environment/Vegetation Protection  Drawing

These drawings shall show kerb lines, drainage, sewer and any other civil infrastructure that will
require disturbance to the natural environment. These drawings shall show "NO GO AREAS" and
proposed fence lines and types to ensure there is no disturbance outside the construction corridors.

A.5.2 Erosion and Sediment Control Drawing / Soil and Water Management Drawing

These drawings shall show the location, type and specific details of all sediment and erosion control
devices. Soil and Water Management Plans and / or Erosion and Sediment Control Plans shall be
prepared in accordance with the requirements of Council's DCP 2013 Part 6.3 Erosion
Sedimentation Control and Managing Urban Stormwater: Soils and Construction . 4™ Edition,
Landcom, 2004 (commonly known as "The Blue Book "). Refer to Civil Works Specification
Volume 2 1 Construction Section 5.1.2 Soil and Water Management, Erosion and Sediment
Control.

Details of sediment basins shall show the capacity, batter slopes, maintenance access, fencing,
spillway, pumping requirements, dosing/flocculation requirements and stabilisation of the basin as a
minimum. Details shall also show proposed staging of works, requirements for revegetation or
progressive revegetation. Stockpile sites and source control measures for the stockpiles shall also
be detailed.
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Appendix B - Engineering Survey
B.1 General

The engineering survey shall be carried out by a suitably qualified engineering surveyor using the
Map Grid of Australia (MGA) co-ordinate reference system and Australian Height Datum (AHD).

The survey is to accurately show the landform to facilitate the best possible design and construction
of roadwork, drainage and other improvements upon the land consistent with minimum interference
to the existing amenity of the area.

B.2 Work Methods

All surveys shall be carried out in accordance with current Survey Practice Regulations. Work
methods employed should be self checking with redundant/check, observations/ measurements
made between set out points and adjacent/related structures to confirm the integrity of the set out
and the drawing dimensions.

B.3 Permanent and State Survey Marks

All information relating to Permanent Marks (PM) and State Survey Marks (SSM) shall be obtained
by the Service Provider from the Survey Control Information Management System (SCIMS) prior to
the commencement of the site survey. These marks shall have an accuracy of Class B, Order 2 as
defined by SCIMS unless approved by Council 6s

The Permanent Mark(s) used to derive levels and the State Survey Mark/s used to derive the
coordinates for the project shall be noted on the design plans.

B.4 Survey Control Stations

A minimum of two (2) survey control stations within the sight of each other shall be established at
each project site by the engineering surveyor clear of any proposed works with a maximum of 200
metres spacing and clearly shown on all working drawings.

Care should be exercised in placing the survey control stations so that they can be used during the
whole period of construction and not, for example, on the high side of a road where there is likely to
be a large cutting and the mark lost during construction.

The survey control stations shall be constructed according to good survey practice. The stations
shall be of a conventional type and of a durable nature, such as a bolt, a Gl pipe, nail in the bitumen
or a drill hole and wing in concrete. The survey control stations shall be painted white and numbered
for ease of location in the field by others.

B.5 Datum
All levels must be related to Australian Height Datum (AHD).
The datum must be verified by closed height difference between a minimum of two benchmarks with

known AHD levels. The benchmarks used to derive levels for the project shall be noted on the
design plans.

All height differences shall attain a precision of 0 . O/ 2 kmetres or better (where d is the length
of level run in kilometres and the result is expressed in metres).
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The Reduced Level (RL) of control stations shall be obtained by differential levelling.
Copies of closed level runs shall be kept by the surveyor and made available to Council on request.

Field notes may be called upon to check the
electronic means.

B.6 Extent of Survey

As a minimum, the extent of the survey shall cover the full width of the road reserve plus six (6)
metres each side.

The Surveyor shall supply survey information at a maximum ten (10) metre spacing to allow the
development of an accurate digital terrain model (DTM) for the extraction of longitudinal and cross
sections.

The DTM should be verified and for existing road pavements and associated structures shall be

within N15mm of the actual RL at any point, unl

All driveways shall be surveyed in sufficient detail to identify the extent of property adjustments
required. The surveyor shall locate both edges of the driveway and extend at least 6m into the
property and locate and level any garage/carport floor.

The survey shall extend for at least 60 metres past the design area and alongside roads to enable
longitudinal and cross sections to be developed. Where Council considers cross sections are
unnecessary to determine tie-in works then only centreline levels for 60 metres past the design area
shall be provided to enable a longitudinal section to be developed to define tie-in works.

The spacing specified above shall be regarded as a maximum and where necessary, extra survey
should be provided, for example, at sudden changes of grade to enable earthwork quantities to be
calculated with reasonable accuracy.

B.7 Features to be Located

Prior to design, all relevant physical features and improvements shall be accurately located for
plotting on the drawing(s).
Physical Features shall include but shall not be limited to:

1 Contours at 0.5m intervals. In flat areas or water course and flood plains, 0.1m intervals shall
be provided.

1 Change of grade, top and bottom of banks.
1 Rock outcrops (including cliffs, caves etc).

1 All trees (greater than three (3) metres in height) within the road reserve and those within three
(3) metres either side of a proposed drainage line together with any others likely to be affected
by the works, must be located and shown on the plan. This includes the canopy spread of
individual trees with a diameter of 0.3m and larger when measured 1.0m above the ground
unless the tree forms part of a group planting, in which case show the group canopy spread.

1 Waterways, dams, ponds, springs etc. Small watercourses that run only in times of rain may
be shown as a single line but streams and creeks should have a full cross section of the creek
located at 10m intervals and at changes in direction and width.

1 Manmade structures (for example; existing road formation, kerb and gutter, fences, buildings
and vehicle entrances).

1 Existing drainage structures.
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1 Existing utilities and services and their structures accurately located in the field and shown
clearly on the plan.

It is the responsibility of the Service Provider to contact all relevant authorities to obtain current
locality plans and to arrange location, excavation and levelling of all utilities which cross proposed
drainage lines or could affect design levels. The sewer main work as executed drawing may be used
to identify sewer lines for the design. A copy of all utility diagrams collected shall be supplied to
Council with the submission of the survey plan.

B.8 Format Requirements of Survey Data

All survey data undertaken on behalf of Council shall be submitted as a separate file or files in a

separate folder to the designfile(s)i n a suitable format f or 8esviee n C
Provider shall supply output data in AutoCAD Ciwvi
approved symbols and line types. Refer to Appendix A - above.

Upon receipt of the survey the Service Provider shall supply Council with the following on an
electronic storage device containing;

1 Survey data output (point numbers RLO6s and codeée
1 Digital Terrain Model (DTM),

1 Cadastral information asinstructe d by Counci |l 6s Representative,

1 Reference marks and traverse stations used for the project.
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Appendix C - Maximum Permissible Gutter Flow
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